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January 28, 1948 

Dr. A. S. Hazzard, Director 
Institute for Fisheries Research 
University Museums Annex 
Ann Arbor, Michigan 

Dear Dr. Hazzard: 

RE: Institute Report No. 1142 

I wish to acknowledge receipt of Institute Report No. 1142 entitled 
"Observations on Certain Waters of the Muskegon River Drainage, with 
Particular Reference to the Annual Transfer of Adult Yellow Pikeperch 
to These Waters from the River Below Newaygo Dam", which Paul H • 

. Eschmeyer of your staff has prepared and a copy of which has been 
turned over to J. T. Wilkinson, Regional Supervisor at Paris~ 

I feel that Mr. Eschmeyer has performed a valuable service in assembling 
the available information relative to this walleye fishing in the 
Muskegon River. I know it represents many hours of work, and it will 
serve as a most useful reference in connection with future studies that 
we have promised to carry on in order to fill in some of the gaps or 
questions that still remain unanswered. 

I am rather surprised at the low oxygen values found in the deeper 
waters of several of the impoundments, especially since a relatively 
good current is maintained at all seasons of the year. 

I am also interested in the factor which would seem to indicate that the 
walleyed pike transferred over the dam do not continue to grow or im
prove. I suppose we might say that they don 1 t appear content in these 
waters and apparently would congregate en masse down river perhaps in 
Lake Michigan if it were not for the dams. To this degree, their 
behavior seems to be quite different from that of the walleye population 
in Lake Gogebic or even in Roughton Lake at the source of the Muskegon River. 

The results obtained by anglers in Hess and Brooks lakes do not seem to 
justify continuing transfers to those lakes, and I believe this should 
be considered in planning the distribution program this coming spring unless 
Mr. Eschmeyer feels disposed to experiment another year with some tagged fish. 

In the section devoted to the Muskegon impoundments I find no reference to 
the dam near Michaelson built by the Game Division a few years ago in con
nection with the so-called Muskegon flooding project or to the dam above 
this which controls the level of Houghton Lake. I mention this simply as 
it may be an oversight not to have included a reference to them. 

I will be glad to discuss the future research program with you as I think 
this should be actively carried on until we get better answers to some of 
the questions that have been raised. 

FAW:vb 
cc: J. T. Wilkinson 

Very truly yours, 

F. A. Westerman 
FISH DIVISION 
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Observations on Certain Waters of the :Muskegon River Drainage, with 
Particular·Reference to the Annual Transfer of Adult Yellow Pike

pereh to these Waters from the River Below Newaygo Dem. 

ABSTRACT 

Five power dams cross the main branch of the :Muskegon River between 
Newaygo, which is 38 miles upstream from the mouth of the river, and Big 
Rapids, a stream distance of li6 miles above Newaygo. Yellow pikeperch 
and other game fish congregate below Newaygo Dam each spring during their 
spawning migration. Starting in 1923, varying numbers of these have been 
caught in dipnets and moved to upstream impoundments and lakes in an 
operation known as the nNewaygo transfer.• This transfer is opposed by 
persons and groups in downstream areas, particularly those interested 
in Muskegon Lake, and favored by those primarily concerned in upstream 
fisheries, particularly in Newaygo County. 

Total eatch below Newaygo Dam since 1928 has been l'n,551 game fish, 
of which 96.4 percent were yellow pikeperch • .Annual catches have ranged 
frODi. 469 (1928) to 43,088 (1933). Size of catches at Newaygo and the 
catch of pikeperch by cOJDJllercial fishermen in southern Lake Michigan have 
very similar trends for the period from 1929 to 1943. 

In 1947, twelve nets used for capturing fish below the Newaygo Dam 
covered one-third of one percent of the area of river bottom between the 
two extremities of the netting area. 

Pikepereh transferred during 1947 averaged 21.6 inches in length 
and their ages ranged from 3 to 10 years. Growth rate of transferred 
fish tar exceeded the state average for inland waters, and females showed 
a materially faster rate of growth than males. 

Seventy-nine percent of the adult pikeperch transferred from the 
:Muskegon River since 1933 have been stocked in six upstream. impound
ments. The remainder has been distributed among 19 lakes in the drain• 
age; sinbe 1943 to seven lakes more immediately connected with the 
Muskegon River. 

The Department of Conservation and the Consumers Power Company share 
the cost of the transfer. Average annual cost of the transfer to the 
Department for the past five years has been $848,63, or about $0.16 per 
fish transferred. Average cost per fish to Consumers Power Campany has 
been about $0.ll. 

The five impoundments in the main stream of the Muskegon {Newaygo, 
Croton, Hardy, Rogers, and Big Rapids) have suitable spawning facilities 
tor pikepereh, and native populations are knawn to be established in at 
least the first three named. Game fish in the impoundments are growing 
at a rate faster than the state average for the species concerned. 
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Hess and Brooks Lakes are shallow,. weedy lakes just south of Newaygo,. 
in which considerable nmnbers of pikeperch have been stocked ill recent 
years. Bluegills are the domjnant species present. All game fish are 
seriously stunted in growth. This stunting has occurred in the face of 

·almost annual plantings of yellow pikeperch,. and native populations of 
northern pike, largemouth bass, and longnose gars. 

Kimball., Pickerel., :!herald and Sylvan ·'lakes are other waters near 
Newaygo which have .frequently been stocked with adult pikeperch. Chemical 
and thermal stratification occurs in each,. and the last three named are 
suitable for trout. Growth rate of game fish present exceeds the state 
average for the species concerned. 

Returns from 250 gam.efish of 3 species tagged before transfer in 
1932 amounted to only 2 percent., possibly due to poor tagging methods. 
In 1947., a total of 1.,750 jaw-tagged yellow pikeperch were stocked in 
five upstream impoundments and four lakes near Newaygo. A total of 221 
of these (12-1/2 percent) were reported caught by November 15,. 1947. 
Sixty percent of the fish recaptured in impoundments were caught in the 
same waters in whieh they were stocked. Numbers of tagged fish known to 
have passed. through the various power dams are as followss Newaygo., 12; 
Croton., 8; Hardy., ll; Rogers., 42; and Big Rapids, 5. All fish passing 
through Hardy Dam had to pass through power developing units of the dam.., 
since no water was spilled there during 1947. Twelve pikeperch (5.4 per
cent of the total recoveries) returned to Muskegon Lake (3) or Lake 
Michigan (9). 

Returns from lakes near Newaygo averaged 12.5 percent,. but ranged 
fra 32 percent in Pickerel Lake to only 5 and 3 percent in Brooks and 
Hess Lakes., respectively. 

The largest numbers of' tag returns were received during July and 
August. Only six tagged pikeperch caught had moved upstream. from the 
point of release. A large percentage of the tagged fish taken in the 
impoundments were caught immediately above the power dams. 

Twenty-one counties, 6 states and Washington., D. c. were among the 
residences claimed by persons catching tagged fish. 

Twenty-four tagged and 24 1mtagged pikeperch were held in a hatchery 
pond. Observation after three months disclosed no significant difference 
in growth or mortality rate between the two groups. 

The facts at hand to date indicate that the transfer has had no harm
ful effects on the sport fishery either above or below Newaygo Dam., and 
that it is of some benefit to the upper waters. .Further information is 
required before a definite conclusion can be reached as to the exaot 
effects of the transfer. Unless and until future study reveals facts which 
void the general conclusions reached in this report, it is recommended that 
the transfer of pikeperch at Newaygo be continued as a regular annual 
operation of the Department of Conservation. 
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The Muskegon Riveria located in the west-central portion of the 

lower peninsula of Michigan. It bas its origin in Houghton Lake• 

Rosoemmon County• and flews in a southwesterly direction over a wind-

* ing. nearly 200-mile ooursF to southern Lake Michigan. It enters 

~ Divided among seven counties as follaws1 Houghton. 14; Missaukee. 151 

Clare. 30; Osceola. 30; Mecosta. 36; Newaygo. ht,; Muskegon. 26. 

the lake by way of :Muskegon Lake• which is located near the city of 

Muskegon. The drainage basin of 2.663 square miles covers portions of 

nine counties. There ia a drop in elevation of 620 feet between source 

and mouth. 



Fram. the standpoint of both power developaot and recreatiGD&l 

use, the lluskegon is among llichigan' a most important wate:rn.7s. Fi.'1:e 

power dams have been erected in the 46-mile stretch of stream between 

Big Rapid.a and liewaygo, and a sixth is located. in its principal tribu

tary, the Little :Muskegon Riwr, near the Tillage ot Korley. The sport 

tisheey in the :Muskegon ranks with the beat which Michigan has to otter. 

!hcnuanda ot residents and tovists alike &m1\1&ll7 tish its waters tor 

the trout, 7ellOW' pikeperob., aallm.011.th baas, and other game fish tor 

whioh. the stream has become so wid.ely known. Runtiag, trapping, b-.ting, 

hiking, pionio]dng, and camping are among the other reoreatioml pw

suits for whioh 'the riwr aad. i1.s imlllecliate ahorea ofter •usual eppor

tmitiea. Certain. portions of it are taaed. tor their inspiring aoeaie 

beauv. 

:rt ia o'bviou that one et these •jor uses of a watern.y, power 

dewlopaent, JllU&t necessarily exert a wide in1'"l11e:n.ee on reereation in 

its fl.l'ious form.a and especially on fishing. Upon the erection of a 

dam, the change trcm stream to lake eonditions frequently destroys the 

hapitat tor same species of fish (and many other aaimala and plan.ta 

as well), while it greatly improves conditions tor others, which were 

possibly not eTeD present before impoundment. Modern power dams are 

uarly alq,ya wry effective barriers to upstream migration of fish, 

while 4ownstreaa moTelll8Dt •Y be abarply restricted. 

All pffer dams aow in the Muskegon have been in place for at least 

fifteen years. Consequently, tew anglers any longer laaent the loas to 

the im.pomaents ot atrei.ohea et trout or baas stream.which 11JA7 have at 

one time 'beea favorite fishing grounds. Fisheries involving pre

dCDinutly lake species are enjoyed in the backwaters of the dams, while 



stream fisher.in.en direct their attention te lmt'looded areas above and 

below the ponds. HoweTer, the effect of the dams as barriers to fish 

movement, and the proper management of game fish whose m.ovements are 

thus re1trioted, continues to constitute a problem of very considerable 

magnitude, involving conflicting views of large numbers of fishermen. 

It is essentially certain aspect1 of this problem with whioh this 

paper deals. 

Each spring large numbers of yellow pikeperch and, to a :much smaller 

extent, certain ether game fish ascend the Muskegon on their an:aual 

spawning migration. Jlany thousands of fish congregate in the section 

of stream belew the Newaygo Dam, which is the farthest downstream. of 

the several pewer dams in the river. For a period of over twe:11ty years, 

varying numbers (generally rmming into the thousands) of game fish have 

been transferred by mechanical means from this area of seasenal concen

tration to various points in the stream. above and to certain connecting 

waters located in its drainage. This annual conveyance of fish around 

the dam haa become generally known as the "Newaygo Transfer.• 

Almost sinee the year of its inception. the transfer has been a 

source of argument and som.ettm.es bitter eontroversy between interested 

individuals a:nd organized. groups primarily eoncerned in the river or con

neeting waters above Newaygo Dam, on the one hand, and those interestecl 

in the fishery below this point. particularly in :Muskegon Lake, on the 

other. 

Essentially, the downstream.interests contend that the numbers in

volved in the transfer are of sufficient :magnitude to deplete the game 

fish population. of the lower river and to have a seriously detrimental 

effect on the quality of the sport fishery in Muskegon Lake. Fish 



moved aro~d the dams are thought to be unable to return to the areas 

which they would normally frequent. leaving fewer fish available to 

downstream. anglers than would be the case if the transfer did not take 

plaee. Halting of the transfer has been repeatedly requested by various 

individuals and groups. The most recent formal request was directed 

to the Conservation CGIDlllission 1.mder date of February 13. 1947. It 

reports that a motion for the discontinuation of the transfer for a 

period of five years. beginning in 1947. was passed unanimously by 

the Muskegon Consern.tion Club Board of Directors. Muskegon County Boat 

Livery Association. City Governm.ent of Muskegon. Muskegon Heights City 

Government. North Muskegon Ci't-7 Government. and Muskegon County Board. 

of Supervisors. It further states that this should be considered as a 

researoh and experimental measure to determine whether or not the trans

fer has any direct bearing on the fishing in Muskegon Lake. 

Individuals and groups trc:n Newaygo County have always strongly 
• 

faToreti the contination of the transfer and baTe opposed the placing 

of limitations cm the ntabers of fish moved to upstream areas and con

necting waters. !heir contention is that. since the barrier at Newaygo 

prenats the migration of fish up the river. upstream areas do not 

obtain the share of fish to which they are entitled. unless these are 

mecbanicallymond to points above the dams. They believe that fishing 

in the waters abon the dam is materially blproved by the annual trans

fer. It is further asserted that the spring netting of game fish below 

the dam removes only a very small percentage of the migrating fish. with 

the implication that the number taken is insufficient to significantly 

affect the fishing in downstream areas. The opinion has been repeatedly 

voiced that downstream. movement through the power dams can and does occur. 
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thus permitting ultimate completion of the normal migratory movements 

ot the species concerned. Persons holding the views favoring the trans

fer are fully aware ot the opposition ot those located downstream. lfany 

letters and petitions have been received during the past fifteen yeara, 

expressing anxiety over the possible interruption of the transfer, or 

urging its continuation. 

The problem. is at once seen to i.D.volve a number of intricate bio

logical and sociologioal ramifications. To suppose that one might 

immediately and with ease effect a solution equally agreeable to all 

in4ividuals on both sides of such a controversial issue is to borrow 

f'rom the hallucinatory delusions of the demented. To effect a sound. 

solution, based at least in part on scientific fact, the answers to 

several specific questions would be extr-.ely desirable. The fact that 

the answers may not now be at hand should not dissuade us from recog

nizing that the questions exist. Among the more important of these are 

the following: 

1. Do the yellcnr pilceperoh migrating up the Muskegon River originate 
in Muskegon Lake, thus terming part ud parcel et the fishery there, or 
do they came essentially trom. Lake Michigan, thus providing ( one would 
judge, in a democratic state) an equa.l claim. to both upstream and dOlnl
stream residents? 

2. What percentage of the migrating fish reaching Newaygo Dam are 
removed during the average transf'er? Is the number sufficient to cause 
d~pletion ot the pikepereh fishery in dmm.stream. areas? 

3• Are sufficient numbers of the transferred game fish taken by 
anglers in upstream waters to Justify the transfer economically, and do 
such fish make a significant contribution to the upstream. fishing? 

4. Are physical, chemical and biological conditions in the upstream 
waters such that the transfer is desirable, and required, to provide 
good fishing? 

5. Are game fish capable of returning downstream through the power 
dams to the points of origin of their upstream. migration, or are they 
permanently lost to these points? 



6. If such f'ish are capable of uving d.cnmstream, do native fish. 
hatched. and reared in upstream. areas• also mn-e through the dams and 
thus eon'trib•te to the downs-tream fisheries? 

During past :years and partieularl:y during the past summer. th.e 

Iastitute has collected information having a bearing on same of the 

above questions. This is presented in. the tollffi.lLg pages. Various 

aspects of the transfer are discussed. observations on conditions in. 

upstream waters are briefl:y Sl1IIIJl&rized., and the movements of marked 

tish ia these waters ciwing the 1947 fishing season are analyzed ia 

detail. 

n. The Ben.ygo Transfer 

A.. History •• !he transfer of game fish aromcl Bewayge Dam to 

"fal'ious upstream. waters was first undertaken in. 19'l~ In. that year., 

~ Fram an article in the Grand Rapids Press., April 2. 1932. 

through the efforts of the FremG'llt. Grant and Bewaygo ehapera of the 

Izaak llalten League., permission tor the transfer was obta:ined from the 

Department of Conser-ration. The operatic was conducted on a very 

lillLitei scale by two individ11&ls. Others assined in the work in. the 

several following years until 1928 when the Department began actively 

supervising the work and transporting the fish caught. The operation 

has been. carried on annually wi:thout interruption siaee that time. 

Since its earliest begilmµ.g. the netting has been a.one by private 

indirlcluala using large dipnets. lifted by hand-opera.tea whohes. The 

netting is done mostly a.t night. 
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Various plans f'or payment of the dipnetters have been followed 

during the period of the transfer. Prior to 1928,_there is no record 

of such payment having been made, and certain individuals apparently 

undertook the work purely in the interest of improving fishing. In 

1928, the Conservation Department and the Newaygo Chamber of Commerce 

shared equally the cost of the operation, paying natters 30 cents ea.oh 

for rain.bow trout, yellow pikeperoh and a fflfl bass. Sinoe 1928, the 

Consumers Power Company, which operates the Newaygo Dam and others 

above it, bas takeB an active interest in the work. During recent years 

they have provided the funds for payment of the netters, while durillg 

.the earlier years of the operation they reportedly bore a portion of 

the transportation cost as well. In 1932, netters were paid 20 cents 

each for the first 10 fish eaught, and 15 cents for the balance of each 

e.ay's eateh. :rn 1933, a plan for payment was agreed upon.which has 

remained materially imchanged sinoe that time. As it bas been practiced, 

the Consumers Power Company pays 20 cents per fish for all fish nettea 

and transferred, up to a maximum of 3,750 (or $750.00). If over ;.750 

fish are caught in a given season, this same amount is divided em.ong 

the natters in proportion to the number of fish caught by each. For 

scme tim.e a premium was placed on game fish other than yellow pike

perch and they were paid tor at a higher rate. but this provision was 

dropped in 1944. 

Suckers which are taken each year during the netting have been 

disposed ot in various ways in past years. Prior to 1933 they were 

turned over to some person in the Newaygo Area responsible for welfare 

work, tor distribution. Frcm 1934 to 1943. they were bought tram. the 
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netters by some local business establishment (Mr. Ed Henning•s Sport 

Shop, during most of those years), and resold to the public. Since 1944 

they haTe been sold directly to the public by Department of Conserva

tion personnel superTising the operation, and the entire proceeds have 

been distributed among the netters in proportion to the number of suckers 

taken by each. 

In 1934 and from 1936 to 1941, the -transfer work was materially 

aided by labor, and iA some cases supervisory personnel, provided by 

the Civilian Conserfttion Corps (M.E.c.w.) of the u. s. Forest Service. 

Throughout its duration, personnel of the Field Administration 

Division et the Department has assisted with the supervision of the 

transfer, in addition to enforcement of the regulations associated 

with the operation. At the beginning of the netting period eaeh year, 

a permit is isaued to each netter for taking game fish within prescribed 

regulations governing the species which •Y be taken, location of the 

nets, hours of netting, method of handling the fish, and so on. Law 

enforcement has presented. a problem almost since the beginning of the 

transfer. Pikepereh sales were made by certain dipnettera in 1934 and 

several arrests resulted. As recently as 1943, a live box containing 

296 pikeperoh was stolen and towed dewnstream. for two miles by three 

local business men, who were later apprehended while sacking the fish. 

Seventeen others were arrested during this same year for oGmplicity 

in game fish sales. 

In 1944 the regulations which are at present in effect were drawn 

up by fishermen, residents of Newaygo and representatives of the 

Department of Conservation (State Fish Hatchery, Paris. March 20). The 

transfer bas proceeded without :major violations since that time, due 



in part perhaps to the provision which strictly limits the distribution 

of the netters along the river. In most previous years, netters chose 

their own locations. Nets were in operation over an extended area below 

the dam, :making adequate supervision difficult. Pertinent excerpts fran 

the 1947 regulations are as follows, 

REGULATIONS GOVER.MING USE OF DIP NETS 

UNDER PERMI'f IN MUSKEGON RIVER A'f NEWAYGO 

l. OFFICIALS Ill CHARGE 

All netting operations shall be by special permit and in. 
accordance With the established rules and regulations and llDder 
the in.struetion and direction of District Conservation Supervisor 
Karl Kidder of Baldwin.. Supervisor Kidder will be represented 
locally b7 Conservation Officers, who will issue permits and main
tain his office on the state-owned river property during the time 
netting is in progress. · 

The determi.na.tion of the period of netting and the collection, 
planting and payment tor game fish will be under the jurisdiction 
of Regional Fisheries Supervisor J. 'f. Wilkinson, State Fish 
Hatchery, Paris, Michigan. 

2. WHO llA.Y OBTAIN PERMITS 

A permit will be issued to not more than two persens of 17 
years or more o:f age, whose name and address will appear in the 
permit. Permit will allow the use of one dip net tor taking game 
tish and suckers for the Michigan Department of Conservation. 

Not more than one permit shall be issued to any one or two 
persons. 

3• LOCATION OF BETS 

Nets may be fished only on that portion of the north bank of 
the Muskegon River at Newaygo downstream from the lower bridge in 
the area arked by flags or posts set upon the stream. bank. 

The issue of a permit by the Department of Conservation for 
use of a net in this area shall not be construed as authority tor 
trespass upon pri-n.tely-owned propert7 in the area. Persons 
desiring locations on such privately-owned property shall complete 
the necessary arrangement with the owners. 

Permits for use of a net to be set on state-owned land in the 
area shall be sufficient authority for use of such land. 



Any dispute between net owners as to location and operation 
ot nets shall be am.ioably settled between them.. otherwise the 
eonaervaticm officer in elaarge of the operations shall determine 
the right et eaoa and his deeision shall be tin.al. 

(a) Applicant for permit shall be 17 years or more ot age. 
(b) Applicant will ha.T8 selected a loeation and established 

his aet. 
( o) Applieant will ha Te providei a live box haTiBg a hinged 

oover with hasp tor looking and of a suffieiat size and 
so loeate4 that fish oan be held and handled in good coa
iition. 

These req_uirem.ata must be approTed by the offioer ia charge 
l>etore permit will be issued. 

5• WHERE PERMITS ARE OBTAINED 

J.pplioations for perm.its will be made to conservation offieers 
1n charge of netting operations at Conservation Headquarter& oa the 
north bank ot the Jluskegon lliTer. below the lower bridge in Ben.no. 
Jlichigaa. 

6. OPERATION OF NETS 

Betting will be pel"Jllitte4 only between the hours of 7100 p.a. 
and 8100 a.m., F.astern Standard Time. from the d.eelared openi.Dg 
date whioh will be azmouaoe4 ·by the offieer · ia charge ud as 
deterained by the regional fisheries superTisor. 

Fishing will be permitted d:aring these hours eaeh nigh1: until 
10.000 •lle7ea. pike are taken or fer a paried ot 15 :aighta fr-. 
the start of tile tiahiag operatioas, whioheTer oomea first. Hew
eTer, it the number of fish taken during the 15-day periecl. fall• 
short of the desired Dumber Neauae of the low TOllllle et water 
ud restrioted fiahing. the regioul fisheries supervisor may in 
his aiscretion authorise a reasonable extension to the fishing 
period and will so inform the officer in charge. 

All game fish and •••leers taken under authority of a permit 
shall be carefully hudled and depositea in the amer•s liT8 'box. 

Sturgeon shall be imm.eiiately released alive to the river but 
the length and weight should be estimated. and the time of oapture 
should 'be reported. to the officer in charge. 

IJ:ve boxes shall be locked except when net is in operation 
and key to box shall be deposited with the officer in ebarge at 
the oenclusion of eaoh day's fishing for retentiOJL by him until 
fishing is again resuaed. 

Bo net shall be operated by any persoa excepting the person 
or persons J1Ul8d. in the permit or &less such peraOJl is present 
and 1a attendance when sueh net is operated by any other person. 
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The Departae:at of Caservatio:awill eaeh 4ay rem.oTe all fish 
tr• eaoh live box a:ad will issue a receipt to the owner thereof 
tor all fish in goe4 conditia.. Duplicates of such receipts Will 
l,e the basis of the record furnished the COD.smers Power Company 
who will pay each fisherman tor the num.ber of game fish taken. 

Paplent tor the game fish will be made by the Consum.ers Power 
Oomp&JQ' upo:a the eonelusio:a of the operatio:as a, the rate et 20 eenta 
for each walleyed. pike• rainbow trout and northeni pike• or if the 
total catch of such fish exceeds 3750 then the 8lJll of 1750 will 
be apportioed. among all fishermen upon the basis of the n1111ber 
of game fish each will have 4eliTered. Bainbow trout and other 
game fish will oeuat as one fish in the computation ot the payment. 

Suekers when rem.oved fra the live bex will be delivered. to 
tlle officer i:a eharge of the operations and held tor public sale 
by him a't his aeadquarters from. 7100 p.m. to 8100 P••• daily. 
&.stern Standard Time. Prices ohar5ed for suckers shall not be 
less tlum. 10 een~• nor m.ore than 25 · cents eaoh, depending upon 
size. !he officer in charge will keep a record of all suckers 
reoeivecl each. day fraa each fisherman. number of suckers sold each 
day and. the tetal 'Value of the daily- sales. tJpon conclusion of 
the fishing operatioas the to"tal receipts. without any deduction 
for handling charges. shall be apportioned among the fishermen in 
aecorclanee with the number of suckers received fr• each and. a 
c•plete record of the receipts and disbursem.ents shall be sub
mitted to the district fisheries supervisor. 

8. RESPONSIBILITY OF MICHIGAN DEPARTllElff OF CONSERVATION 

!he Department of Conservation assumes responsibility- only 
for the employees and state property engaged in supervising the 
fishillg operatiens and in the transfer of tiah. it does not ass•e 
responsibility for the :aets. live boxes. or other property of 
fisherm.en to whom. permits are issued or for personal injuries of 
persona engaging in fishing under authority- ot the permits. 

April 3, 1947 

By: DEPARrMENT OF CONSERVATION 
FISH DIVISION 
LANSING• MICHIGAN 

B. Fishing Gear and Technique.-- Although regulations governing the work 

have 'been altered from time to time, and the num.bers of fish transferred 

f'ram. year to year has varied greatly. the actual mechanics of the trans

fer - the procurement of the fish and their transportatien to other 

waters. bas remained practically unchanged since the date of its origia 



over 20 years ago. %he equipment used and the methods employed are 

illustrated in the photographs below (Figlll".es 1.9). The figures 

were prepared by Wm. Cristanelli of the Institute Staff, from. kodachrom.e 

transparencies taken by the writer in April, 1947. 

Figure l shows a downstream. view of the river in the area where 

netting is done (trees and ground are covered. with snow}. A. dipnet 

used in the netting is shown at the right in the picture. The entire 

apparatus is better shO'Wll in Figure 2. The net in this photograph is 

10.1/2 feet aqua.re. It consists ot a steel frame which supports a rather 

deep bag. The bag is ma.de of heavy netting of about 3/4-inch mesh. The 

net frame is supported at each corner by wires of equal length which 

extend to a cammon. point above the center of the net. Here they are 

joined to a cable or hea~ rope. This passes through a pulley which is 

firmly attached to the upper end of a sturdy, angling pole of about 

30 feet in length, anchored to the bank and supported n.-,r its middle, 

as shown. %he cable or repe suspending the net leads timi the pulley 

tea hand-operated winch, anchored near the center of the supporting 

pole, by' means of which 'the operator raises or lowers the net. A wire 

attached to the upstream. side of the net frame leads to the outer end 

of a pole extended horizontally frcm the shore, near the surface of the 

water, and 10 to 15 or more feet upstream from the ne't (foreground, 

Figure 1). This arrangement prevents the net from being swept down

stream when it is lowered into the water. A. U,ve box (ahown just beneath 

and beyond the operator's pier inF'igure 2), a long-handled scap for 

removing fish taken in the net, and generally a small shanty for shelter 

during inclement weather or during slack fishing periods• completes 

the equipment of the average operator. 
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In operation, the net -1~ lowered into the river in such a manner 

that the net frame and net rest cm the bottom. It is left for a period 

varying from. less than a minute to a much longer time, depending on 

the numbers of fish being taken at the time, and the inclinations of the 

operator. In lifting the net, the operator turns the winch. lifting 

the net vertically out of the water at a moderate, steady speed. If 

fish are taken in the lift, a long-handled net is extended into the 

net (Figure 3), the fish is secured (Figure 4), and transferred to a 

livebox (Figure 5). 

In the transfer of the fish on the following day, they are counted 

as they are removed fran. the livelilo:x {Figure 6) and each fisherman is 

credited with the n1&ber of fish which he has taken during the night. The 

pikeperch are placed in the aerated tank ot a planting unit (Figure 7) 

and transported to the point where they are to be stocked. Here the 

vehicle is parked near the shore, the fish are placed in a soap net and 

carried to the water (Figure 8), where they- are rel~sed {Figure 9) and 

the operation is complete. 

c. Catch Records.--The numbers of game fish and suckers taken by dip

netters during the period extending from 1928 to 1947 are summarized 

in Tabler. The reeord is fairly complete tor yellow pik:eperch and 

trout during this period• but totals ot other game fish and suckers are 

incan.plete for the early years ot the transfer. The table shows a total 

catch of 197,551 game fish• 13,317 sucker~ and 14 sturge011s during the 

20-year period covered. Of the game fish, 190,542 (96.4 percent) were 

yellow pikeperch and 6,539 were trout (nearly all rainbows). Northern 

pike. bass, perch and rock bass are represented by much smaller numbers, 

and OD.ly during some years et the transfer. Hot shown in the records are 

"a few" stme rollers and three large smelt reported in 1937. Occasional 
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. Table I.--A summary ef the Newaygo transfer in the Muskegon River, showhg 

species and nwnbers of fish taken in dipnets tram 1928 to 1947. 

Yellow 
Trout~ 

Northern 
Sucker~ Year 1>ike1>eroh pike Bas& Perch Rock bass Sturgeon 

1928 h69 4o9 ••• ••• ••• ••• • •• ••• 

1929 3,680 1,024 . 
3 ••• • • • ••• ••• • •• 

1930 8,327 1,712 ••• ••• ••• ••• ••• • •• 
1931 1,547 291 ••• • •• ••• ••• ••• • •• 

1932 3,151 791 ••• ••• • •• ••• 2 2,11+8 

1933 43,,088 819 - 3 ••• ••• • •• ••• • •• 

1934 24,284 465 ••• ••• ••• ••• 1 • •• 

1935 24,241 230 • • • • • • • •• .. . . ••• 2,226 

1936 6,676 69 • • • ••• •• • •• • ••• • •• 

1937 6,931 128 13 ••• ••• ••• 3 1,100 
,. 

1938 7,020 193 5 ••• • •• ••• ••• 2,250 

1939 6,345 127 'e:l ? ••• ••• ••• 1,037 

1940 2,641 112 94 1.i6 141 •• • ••• 1,oh4 

1941 12,J.i60 43 31 65 30 ••• • •• 86h. 

1942 12,h-69 57 ••• ••• ••• ••• • •• 419 

19h.3 13,186 32 ••• •• • ·~ .. • •• ••• li-87 

1944 3,318 9 10 . .. . • •• ••• ••• 202 

1945 789 10 ••• ••• ••• ••• ••• 591 

191+6 4r,~80 12 l l ••• • •• ••• 686 

1947 5,540 6 3 ••• ••• 1 2 263 
/9f8' 'I, 73'1 

Total .. - - _, - 6,539 184 114 171 l 14 13,317 ... ~..,,~ 

~Mostly rainbow trout. Occasional brook and brown trout 

~ Bass were not identified as to species in annual reports 

~Data for suckers lacking for some years. The 1947 total is approx:rmate. 
,. 

--- --
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sea lam.preys taken during the netting are also unrecorded. A 21.7-inoh 

specimen taken on April 19. 1947 was the first lamprey reported in the 

state for the season. which bad begun its spalllling migration. 

lumbers of pikeperch taken per year range from only 469 in 1928 to 

43.088 in 19;3. Trout range in number from. 1. 712 in 1930 to Gllly 6 in 

1947. A more complete analysis of the catchea of yellow pikeperoh is 

shown in Table II. For the years from. 1933 to 1940 and tram. 1942 to 

1947. daily catches duriDg the period of the transter are reoorded. 

The number of individuals participating in the netting are shown for 

each year. together with the estimated •net days" (one dipnet fished 

tor one night) and the average catch per net day. 

The length of the dipnetting periods (further summarized in Table III) 

has -n.ried. from a high of 33 days in 1933 to only 8 days in 1942. rt 

has been started as early as March 26 (1933) and as late as Aprill. (1947). 

The operation was ter:m.inated. by April a in 1942, but held OTar as long as 

April 28 during 1934 and 1936. 

The number of dipnetters participating in the transfer haa ranged 

froa 8 in 1945 to 37 in 1933. (Correspondence for the year reports l'8 
3 

for l~. not shown in. the table). fhe aTerage tor the period from 

1933 to 1947 is between 21 and 22. 

The estimate of the n.um.ber of net days fished each year is based 

on. the assumption that all of the netters began dipping on the first 

day of the season and oontinued until the last day• This bas not in 

general been true. since during most years a fn netters are late in 

getting lDlderway. and occasionally sC1D.e quit before the operation is 

officially terminated. However• it is a comm.on. obaenation that :most 

netters are interested in the work and are anxious to begin at once. and 



Table II.--A daily record of catehes of yellow pikeparch by means of dipnets 
below Newaygo Dem in the Muskegon River, 1928-1947. 

Year 26 
1928'o/ ••• 
19~ ••• 
193o'o/ ••• 
1931~ ••• 
1932~ ••• 
1933 
1934 
1935 
1936 
1937 
1938 

2 
••• 
••• 
••• 
••• 
••• 

1939 ~·· 
1940 ••• 
1941'(! ••• 

March 
27 28 

• • • 
• • • • • • 
• • • • •• 
••• • • • 
••• ••• 
6 17 

• • • ••• 
• •• • •• 
••• ... 
• • • ... 
•• • . .. ... ••• ... ... 
••• ••• 

1942 
1943 
1944 
1945 
1946 
1947 

. . . . . . . .. 
••• ••• ••• 
••• ••• ••• ... ... ... ... ... ... 
••• ••• ••• 

29 30 31 1 2 3 
••• ••• • • • ... ••• . .. . . . . . . ••• ... • •• ••• 
• • • ••• ••• ••• ••• ••• 
•• • • • • . . . ••• • •• • •• 
••• ••• ••• ••• ••• ••• 
24 75 

••• • •• • •• 
••• • •• ••• . . . ... ... 

• • • • •• • •• . ... ••• • •• 
•• • . .. ••• 
••• • •• ••• 
• •• ••• ••• 
••• ••• ••• 
• • • • • • • •• 
••• ••• ••• 
••• ••• ••• 
174 201 270 
• • • • • • • •• 

... 
85 
. .. 
• •• 
• •• 
• •• 
••• 
••• 

• •• 
208 . , . 

297 
76 

739 
••• 

••• 56 
439 468 

75 180 
15 21 
• • • • •• 

••• ••• ••• 
• • • • • • • •• 
••• ••• ••• 
251 390 364 
••• ••• ••• 

¥No daily catch records available 

4 
• •• 
••• 
••• 
••• 
• •• 

1,333 
196 

1,179 . .. 

••• 
1,l.i69 

••• 
• •• 
195 
346 
••• 

5 . .. 
••• 
••• 
••• 
••• 
540 
228 

1,298 . .. 
179 
558 
113 

53 
••• 

1,61.i6 
111 
••• 
128 
337 . .. 

6 
• • • 
• •• 
• •• 
••• 
• •• 

1,928 

••• 
204 
514 
198 
94 
••• 

1,926 
178 
195 
80 

414 
••• 

April 
7 

••• . .. 
••• 
• •• 
• •• 
899 
559 

1,157 
• •• 
123 
475 
272 
110 
••• 

2,417 
185 
105 
49 

337 
••• 

8 
••• 
• •• 
••• 
• •• 
• •• 

1,926 
720 

266 

••• 
2,087 

392 
138 
45 

317 
• •• 

. 
9 

• •• 
••• 
• •• 
• •• 
• •• 

977 
1,680 

351 
413 
250 
122 
•• • 
••• 
945 

I 

110 I 

64 
375 

' 

i 
··: i 

~No daily catch records available. About 75 percent of the fish were taken between April 5 and i April 20 
~Number of dipnetters estimated, not included in determination of average number 

• 10 11 
••• • •• 
• •• . . . 
••• • •• 
••• . .. 
••• • •• 

2,150 1,643 
l,637 l, 033 
1,734 2,o67 

98 ••• 
425 423 
310 503 
309 370 
140 150 
••• • •• 
••• 

2,032 
222 
79 

255 
••• 

• •• 
2,659 

243 
67 

188 . .. 

12 13 
• •• ••• . .. ••• . .. ••• .. .. ••• 
••• • •• 

1,170 1.,057 
l, 744 1,875 

••• • •• 
566 607 
579 600 
257 338 
111 93 
••• • •• . .. 

1.,715 
347 
43 
161 
••• 

• • • 
988 
324 
39 

••• 
• •• 

• •• 
• •• 
••• ... 
• •• 

1,150 
1,372 

835 
455 
177 
123 
• • • 
••• 

1,566 
311 
••• 
• •• 
274 

April 
15 
• •• 
••• 
• •• 
• •• 
• •• 

403 
1,211 

590 
489 
420 
303 
175 
••• 
• •• 

1,989 
182 
• •• 
••• 
527 

16 ... 
• •• 
• •• 
• •• . .. 

1,018 
872 
664 
545 
225 
163 
222 ... 
• •• 

190 
• •• . .. 
705 

17 
. .. 
• •• 
• •• ... 
• •• 

3,882 
1.,966 
l,o40 

664 
405 
116 

220 
••• 
• •• 
••• 
190 
••• 
••• 
586 

18 . .. . . . . .. 
• •• 
• •• 

1,152 

287 
61 

307 
158 
••• ... 
••• 
273 
• •• 
••• 
593 

19 20 
• •• • •• 
••• ••• 
••• ••• . .. • •• . . . . .. 

2,774 2,799 
1.,811 

899 
380 
269 
55 

402 
114 
••• 
••• 
• •• 

••• 
••• 

1,758 
581 

272 
29 

300 

••• 
• •• 
• •• 
7 

• • • 
• •• 
505 

. Total number Number of Estilliated Estimated average 21 __ 22-:-T/--2~3 ...... __ 24...__ __ 2~5 ___ 2_6 ___ 2"1~·'----2_8 __ _..c:f~o~r_yLe~a~r ___ d~i~·p~n~e~t~s--~n~e~t_:;da~y~s;;._....;;c~a~t~ch::....iP~e~r-=n~e~t-d=a~yi..___ 
• •• . .. 
••• 
••• 
• •• 

565 
740 
174 
15 

235 
103 . .. 
• •• 
• •• 
157 
••• 
• •• 

. .. 

. .. . ... 
• •• 
• •• 

180 r 

14 I 

625 

• •• 
• •• 
• •• 
128 
• •• 
• •• 

. .. • •• 
• •• • •• . .. . .. • •• • •• 
• •• • •• • •• 
••• ••• • •• 

2,113 264 364 
666 l,o45 l, 701 
204 
414 
100 

8 
420 
173 ... 
•• • 
• •• 
••• 
• •• 
••• 
378 

155 
286 .... 
• •• 
••• 
• • • 
• •• 
••• 
••• . .. 
221 

39 
360 
• •• 
• • • 
135 
••• 
• •• 
• •• 
• •• 
• •• 
• •• 
• •• 

. .. • •• • •• 
• •• • •• • •• 
• •• • •• • •• 
• •• • •• . .. . .. • •• • •• 

••• 
708 345 
••• • •• . .. 
187 193 110 
• •• • •• • •• 
• •• • •• ••• 
••• . .. ' • •• 
• •• ••• • •• . .. . .. • •• 
• •• . .. • •• . .. • •• • •• 
• •• • • • . .. . .. • •• • •• 
• •• • •• • •• 
••• • • • • •• 

3,680 
8,327 
1,547 
3,151 

43,088 
24,284 
24,241 
6,676 
6.,931 

6,345 
2,641 

12,46o 
12,469 
13,186 
3,318 

789 
4,380 
5,540 

• •• 
• •• . .. 
••• 
• • • 
37 
3~ 
33 
23 
21 
31 
2~ 

2~ 
27 
23 
23 
10 
8 

11 
12 

• •• 
• •• 
• •• 
• •• . .. 

1.,221 
910 
858 
414 
441 
713 
672 
572 
. .. 
170 
80 

• •• 
• •• 
• •• 
• •• . .. 
353 
267 
283 
161 
157 
98 
94 
46 
• •• 
678 
478 
20 
10 
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Table III.--Duration of dipnetting periods at Newaygo Dam in the 

Muskegon River. 1933 - 1940 and 1942 - 1947. 

End of Days of largest 
Beginning netting Days of catches during 

Year of nettin£ neriod nettine- nettine.: "Oeriod 

1933 March 26 April 27 33 April 16 • 18 

1934 April 3 April 28 26 April 19 - 21 

1935 April 1 April 25 25 April 11 - 13 

1936 April 14 April 28 15 April 15 • 17 

1937 April 3 April 23 21 April 12 - 14 

1938 April 2 April 24 23 April 11 • 13 

1939 April 2 April 25 24 April 18 - 20 

1940 April 2 April 23 22 April 15 • 17 
• 

1942 April l April 8 8 April 6 - 8 

1943 April 5 · April 16 12 April 10 - 12 

191.J4 April 6 April 22 17 April 12 - 14 

1945 April 4 April 13 10 April 4 - 6 

1946 April 29 April 12 15 April 2 - 4 

1947 April l4 April 25 12 April 16 - 18 

-



likewise remain on the job until the end of the transfer period. Any 

variations 1rhieh may oocur probably enter the picture about aa much d:ur

ing any one year as another (with some possible exceptions), so that the 

figures saown are believed to oonsti'tute a fair eriterin of the ea

parable amount of eff'ert expended during the -various years in taking the 

number of f'ish shown in the totals. This effort -varied from an. esti

mated SO net days in 1945 to over 1,200 in 19;3. Estilllated average oatch 

per net day varied from a low of 10 in the form.er year to as many as 

'78 in 19lt2• Cheeks made during the 1947 season, on April 15 and 16, 

showed that nearly all natters began. ,rork at 7a00 P••• (the official 

starting tme) and continued throughout the night {or at least retahecl 

the keys to their live boxes) until between 614.0 and 7a00 a.m., about 

an hour before the of:f'ieial quitting time. General observations on 

later days seemed to indicate that these hours held pretty ,rell through. 

out the season. 'fhe suggestion is that the average net day, at least 

during 1947, •• between 11 and 12 hours in length. It about the same 

hours prevailed clurhg 19¥1 {not unlikely), an a-verage catob. of well 

over 50 fish per hour per net was made during the very heavy •run• ot 

that year. 

,. The date li:m.its and length in days ot the dipetting periods during 

the years ot the transfer are summarized in Table Ill. Duration of the 

period and size of the catch ,rere not specifically limited prior to 

1936. During that year• in response to complaints ot Muskegon County 

:f'ishenutn concerning the poor fishing in Muskegon Lake, a limit of 10,000 

pikepereh or a period of operation et not.to exceed 15 days was agreed 

upon for the 1936 season. The 15-day limit was disoarded in subsequent 

years, but the total of 10,000 has been used more or less as a guide 



a.nd has been exceedecl on only three occasions (1941. 1942. and 1943) 

since that time• in each case by relatively small margins. The aver .. 

age netting period for the years for whieh data are a:vailable bas been 

about 19 days. The •peak periods" of the run (the three-day period 

during each season when :m.ore fish were taken than during any other 

period of three contiguous days) are also shown in Table llI. The fact 

that a peak exists in the spawning run. that is. that the number of 

pikeperoh congregated in the area below the dam increases over a period 

of days uatil it reaches a maxim.um• and then subsides. has been noted. 

by local residents for many years. These maxima of abundance are more 

clearly shown by reference to Table IV. which groups the catches ill 

terms of 3-day periods. elating .from the begimling of the netting. Nearly 

all seasons show suoh a peak. or the totals for short periods of netting 

in recent years indicates that a peak has or is about to occur. It has 

been the aim. of field personnel in charge of the dipnetting to "hit the 

peak of the rm." in order to obtain maxim.um. numbers of fish in a mini

mum. amount of time. and at smallest cost per fish. By and large. the 

peaks appear to ha.Te been eovered. In 1942. the quota for the year was 

tilled jut as the peak was being reached. During several other years 

p-.ks of abundance are less clearly shown. The course of tour netting 

seasons (1933. 1935. 1937 and 1943) is illustrated graphically in 

Figure 10. The short period of operation in 1943 provides a less com

plete curve than for the other years. but a peak is nevertheless indi

cated. It should perhaps be repeated that low points in the curve for 

the first one or two days of the season and possibly for an equal period 

toward the end of the operation :m.ay be somewhat accentuated by the 

decreased number of netters at these times. However. the principal 
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Table IV.--A reoord of catches of yellow pikeperch by means of dipnets below 

Newaygo Dem in the Muskegon River. summarized by three-day intervals. 

Days after beginning of netting period 
Yee.r 1-3 4-b 7-9 10 .. 12 13-15 lo-16 19 .. 21 22-24 25-27 2t;-30 31-33 

1933 25 123 980 3,801 4.987 5,354 1.095 10,294 1.054 2.684 691 

1934 500 1.348 ;.647 3.377 3.387 4.721· 2.936 3.454 914~ ••• • •• 

1935 1.032 3,549 4.039 5,545 4,458 2.a27 2,045 707 3~ ••• • •• 

1936 175 ••• 1.738 1.586 1,62:/ l,o6o 490 • •• ••• • •• • •• 

1937 410 593 1,199 2,008 1,439 828 454 ••• • •• • •• • •• 

1936 1.272 1.547 1,116 1.,682 1,100 232 58 13t ••• • •• • •• 

1939 497 583 822 965 643 CJ78 1,16o 697 ••• • •• • •• 

1940 77 257 360 354 520 492 408 17~ ••• • •• • •• 

19.l.,2 2.924 5,041 4,504t ••• ••• ••• • • • ••• • •• • •• • •• 

1943 474 3,,369 5.362 3.981 ••• ••• ••• • •• ••• • •• • •• 

1944 438 575 982 562 476 28,'+' ••• ••• • •• • •• • •• 

1945 403 158 189 3¢ ••• ••• ••• ••• • •• ••• • •• 

1946 645 1.005 l,OCJ7 1.029 604 ••• ••• ••• ••• • •• • •• 

1947 1,5o6 1,647 1,417 970 ••• ••• • •• •• • ••• • •• • •• 

Grand total 

~ Total for 2 days only 

~ Total for 1 day only 

Total 

43.088 

24.284 

24.21µ 

6,676 

6,931 

7,020 

6,345 

2,641 

12,469 

1:;,186 

3,318 

789 

4,,380 

5.540 
-

160.908 
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portions of tne curves are not so affected, 'Iii th a relatively constant 

nwnber of netters being the rule. 

The wide variation in. eatchdurin.g the different years o:f' the 

Newaygo transfer is very apparent in Tables I, II, and IV (above) • 

.Analysis et the tables shows that the variaticm cannot be attributed 

entµ-ely to length of the netting seasen, number of dipnetters, or 

degl"ee of s~cess in hitting the peak of the run. 

The sises of annual catches have in the past been frequently at

tributed at least in pa.rt to water flow. Thus, for the highly success

ful· year of 19!,2. we can glean from. eorrespondencW that the· season was 

~Robert J. Fortney to 14. J. DeBoer, April 6, 1942 

. "eharacterised by high water whieh is colored, making an ideal situation 

:f'or catching fish." while il!I. 19.44,, when fewer fish were taken, there was 

an appreciable depth or flow of water for only a 3 .. aay period during the 

transfer• Ice was present on Hardy and Croton Ponds during the latter 

year almost to the end of the operation, and very little water was allowed 

to spill. 

In an attempt. to determine the effeet of water flow on oatch, Mr. 

John T. Van Norman, in cooperation with the Consumers Power Campany, 

conducted some tests involving variation in the rate ef flow through 

Newaygo Dam, between April 12 and April 20, 193~ Water was periodically 

"John T. Van Norman, -"Water Flow Experimentation," 1937 (ms). 

raised and lowered owr this period and catches of pikeperch and trout 

during high- and lew-water intervals were compared. Numbers of fish 

~·. 



caught d.icl. not flutuate beyond the :a:mabers whioh might be expected. in 

the normal eourse ot variations in a spawning run so that the results 

d.id not support the theory that hea.vy runs were oaued by high water. 

Although "Various factors DAY enter into the picture, a clue to a eon

tributing cause ot the evident fl.ria:tion in numbers may be obtained :f'ram 

an inspection of Table V, same of the data for whieh were provided 'by 

Dr. Ralph Hile, et the tJ. s. Fish and Wildlife Service. !he table shows 

the prono1m.ced ffl"iatia :in abundance of yell• pikeperch in the waters 

of southern Lake lliehigan from 1929 to 19Li', as judged. by catches et com

mercial fishermen. lfumbera et fish (in thousands} taken in the Kualcegoa. 

RiTer 1.ranafer during this period are also shown. The same data. are 

preaente4 graphically in Figure 11 • .Aa inspection of the table and graph 

show■ that the basie trend.a in the abundance of yellow pilcepereh in 

southern Lake Michigan and as ind.ieated by transfer operations 1D the 

lluskegon lli:nr are very si.111.ilar tor the 15-year period between 1929 u.d. 

1943. The figures giTen are not exa.etly comparable, since the Lake 

Jlichigan data eowr the entire season's catch in each case, while the 

figures f'or the Muskegon more often than not cowr only a part ot the 

period ,men. f'ish oongregate below the dam.. 

The data tra 1929 to 1943 op8llly suggest that the populations in 

the stream and in Lake Jlichigan are either part of the same population 

or ue closely related populations showing characteristically similar 

trends ia their cycle ot abundance.from. year to year • 

.A nry marked deTiatiea tram the pattern set by earlier data is 

shown h~ the period .from. 19Li4 to 1946. F.arlier trends would have justi

tiei the predietion of' a substantially larger catch ia the Kuak:agon 

during the latter period than aetually oeevred. The f'aet that the 

number of nets used during the past several years was about half or less 



Table v.--Production (thousands of pounds) and abundance (expressed as percentage 

of the 1929 - 1943 mean) of yellow pikeperch in the State of Michigan 

waters of Lake Michigan, from. Arcadia south to the Indiana Line, 1929. 

1946p'compared with catch of this species (in thousands) below 

Newaygo Dam in the Muskegon River. 

Lake Miohil5an Muskegon River 
Year Production Abundance catch 

1929 2 84 4 

1930 14 94 8 

1931 7 53 2 

1932 10 66 3 

1933 Ji> 203 43 

1934 46 211 24 

1935 37 135 24 

1936 ;a 107 7 

1937 16 78 7 

1938 10 65 7 

1939 9 59 6 

1940 10 69 3 

1941 16 98 12 

1942 12 lo6 12 

1943 11 72 13 

1944 30 95 3 

1945 30 152 1 

1946 43 127 4 

1947 ••• • •• 6 

~Data supplied by Dr. Ralph Hile, U. s. Fish and Wildlife Service 
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than half of the number used in earlier years would without doubt con

tribute to the catch of smaller numbers of fish. However, even doubling 

or tripling the 1944 - 19!i6 figures would not substantially alter the 

wide discrepancy in the catches in the two waters. There are no data 

at h.and which would indicate the reason for this pronounced change in 

the trends of the catches. A search for the cause would probably be 

incomplete, however, if the netting regulations governing the work at 

Newaygo were not considered. In 1944 the netters were for the first 

time in the history of the operation confined to about a 1/4-mile 

length of stream along the north shore of the river. The same 1Vas true 

in subsequent years. It seems quite possible that confinement of the 

netters to a limited area may have had the effect of making the catch 

less representative of the numbers of fish in the stream. than was the 

ease in earlier years. Observations made by Mr. R. B. Quigg of' the 

U. s. Forest Service from April 9 to April 25, 1936 perhaps lend saue 

support to this possibility. The studies were made at night, and ap

parently water was sufficiently clear during that year to allow direct 

observation of the fish in the stream. Quigg reports ~ ~he.t a large 

~Quigg. R. B., "Notes of Boat Trips Made on Muskegon River during the 

Pike Run." 1936 (ms). 

percent of the fish seemed to stay toward the center of the stream 

rather than close to shore. This is a very general observation, but 

suggests that areas ot concentration may occur. Very probably certain 

areas within reach of shore-based dipnets are more used by the pikepereh 

than other areas, depending on bottom types, flow of water, depth and other 

I. 



factors. Inability of netters to net areas ot possibly greater tiah 

abundance may have substantially re4ueed the eatoh per net. 

». !h.e 19,q.7 Nenno Transfer .--During the 1947 season, the progress 

of the ciipnetting belGW Newaygo Dam was followed in s•nbat greater 

detail tban in previeus years. The handling ot·oonsid.erable numbers 

of fish in oom,.eotion with a tagging program tmclertaken there (discussed. 

below) providei an opportunity to obtain certain information of interest 

ll'b.ich was not obtaht.ed. in earlier years. 

The dipnet-ting season of 1947 was DL11lcb delayed. due to the extr••. 

lataesa of the season ana the failure ot pikeperoh to appear below the 

dam in appreeiable numbers ,m.tU mid-.A.pril. Netting was begm on: the 

night of April 13, the latest opeJdng elate in the history of the trans

fer. The last night on nioh nets were uae4 was a April 24,th. !he 

12 days of fishing with 12 nets p,lded 5,540 pikepereh, or an average 

of aremd 38 per net day. These figures are considerably smaller tha:n 

the average for the period fr• 19;3 to 1947, whioh was 21.6 :nets and 

236 pikepereh per net day. !here was a greater flutuation in daily 

catch than in most previous seasons, an4 the peak of the run was not 

sharply pron.o,m.ced. 

Throughout the 1947 transfer, the river was high and the water 

roiletl. Wea th.er was moderately severe for the season of the 7ear, and 

a aaowf'all eoeurre4 dving the operatia.. Temperatures of tae air and 

water ocn.pare4 tairl7 well, however, with those taken in 1936 an.cl 1944. 

the only other wo seasons tor which reoords are quite complete. !E11111pera

tures tor these three yeare are shown in fable VI. The readings were 

made by various Department persoxmel engaged in the supervision ot the 

transfer. 
.,, 
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Table VI.--A record of' temperatures in degrees Fahrenheit during netting periods 

in the Muskegon River below Newaygo Dam, 1936, 1944- and 1947. 

1936 1944 1947 
tnoon) tlO a.m.) (3-5 a.m.) (ts-9 a.m.J (2-5 p.m.J 

April Air Water Air Water Air Water Air Water Air water 

6 ••• ••• 36 36 • • • ••• • •• • •• ••• • •• 

1 ••• ••• 48 36 ••• ••• • •• • •• • •• • •• 

8 38 34 45 37 ••• ••• • •• • •• • •• • •• 

9 40 35 52 39 ••• ••• • •• • •• • •• • •• 

10 47 38 44 36 ••• ••• • •• • •• • •• • •• 

11 ••• • • • 42 38 ••• ••• ••• • •• • •• • •• 

12 ••• ••• 38 38 ••• ••• ••• • •• • •• • •• 

13 Li1+ 39 46 38 42 37 ••• • •• • •• • •• 

14 64 41 40 36 36 38 49 38 56 40 

15 50 4l 32 36 33 36 39 38 50 40 

16 38 41 32 36 32 Lo 34 38 46 40 

17 38 42 54 40 36 38 40 38 50 40 

18 44 42 56 40 28 36 34 38 34 40 

19 46 42 43 38 36 37 34 38 38 40 

20 48 42 53 40 32 · 38 36 38 48 41 

21 36 40 44 40 42 38 38 39 52 h2 

22 46 41 53 42 52 44 42 40 55 43 

23 53 41 ••• • •• 40 42 55 41 60 44 

24 55 43 ••• ••• 40 42 48 42 60 JJ>. 

25 63 43 ••• ••• • •• • •• 43 42 ••• • •• 

26 55 1.i6 ••• ••• • •• • • • • •• ••• ••• • •• 

27 62 45 ••• ••• ••• • •• • •• . .. • •• • •• 

... 
i 

.. 



The water temperature reoords show a range 'between 39 aacl l,e degrees F. 

dwing the prin.oipal netting season of 1~6. 3& to '42 degrees during 19lw, 

and 36 to h6 during 1947. A number of spent female pikepereh ,rere taken 

on April 14 ans. 15 auriDg the latter year, together with ripe fish. Sp&11lil• 

ing was apparently well \1Dderway a.nd the peak of the daily catehes fer 

the 1easOJ1 bad already passed• while water tnperatves neTer exeee4ecl 

4o degrees Fahrenheit. This also appears to have been true ill 1944. al-

1;hough nter taaperatures may have exceecled 40 degrees during the after

noons of sse days during the period from April 6 • 18. In 1936 tem.pera

tures ran scmnbat higher, and the apparent peak of the m.igratica oeevrecl 

while water teperaturea (taken daily at noon) were 41 to la2 degrees. 

It is probable that tra the s1iandpoint of temperature, spa11D.in.g of yellow 

pikepereh, civiD.g the three years oovfH•ed. by the table, begaa when. river 

water reached a maxm-. daily water temperature et between 37 a.ad 39 degrees 

(or l•er). and. reached. its height at temperatures ranging from about 3s to 

42 degrees. 

Certain detailed observations were made of the nets in use on. April 15, 

two days after the begilmiDg of the operation. hel n nets were set up 

on that date. The farthest upstream of these was located on the north 

shere of the riTer, direetly beneath the ao-oalled "lower street bridge" 

in Newaygo. which orossea the river approximately three-quarters of a 

mile belowWnaygo Dam. The farthest downstream net was located 1,078 

teat below this poiat. a short distanee west ot the west boundary of the 

publio fishing site located in that area. Bets were spaced at irregular 

intervals along the stretch of riTer bank between these extremities. 

Distances between nets ~ied frem 15 to 525 teet, w~th an anrage inter

nl ot 90 ten. Outside dimensions of iD.diTidal nets (all were approxi

mately square) ranged. tram. 7 feet• 8 inches to 10-1/2 feet. covering areas 
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when set ranging frem. 59 te 110 square teet (average, 86 square feet). 

Distance tram the inner edge of' the net to the shore varied tram 9 to 

23 feet among the various nets (average, 15 feet), and this same edge 

ot the net was suspended over water varying frem. 5 -to 6 feet in depth 

and averaging 5.3 feet. Rubble and gravel, insofar as eould be deter .. 

mined, constituted the predominet bottom types beneath all nets. 

The river a\ the lower street 'bridge was 260 feet UL width on the 

date of the above observations. The width of the stream does net appear 

to change materially in the immediate area dnnstream. Within the 1,878.. 

foot linear distance of river where nets were in operation, the river 

thus covers an area of arolilld. 280,280 square feet. All 12 nets, when 

placed in position, covered a total of 1,034 square feet of river 

bottom, or slightly over 1/3 of one percent (0.37 percent) of the river 

bottom. within the upstream and downstream limits which were being fished. 

Bottom types are similar throughout the area concerned; current appee.rei 

to. be about equally swift throughout the period in the area invol vedj 

and rinr depths there do not vary greatly. 

The netting during 1947 began when the rUD. was apparently fully 

underway, and en4ed while it was still very much in progress. This is 

rather unfortunate from. the standpoint ot analysis of certain of the 

data obtained dealing with the spawning population, as they do not cover 

the biologically interesting periods of inerease and declilae at the be

ginning and end of the run, respectively. RcnreTer, the material provides 

same points of interest concerning the mid-portion of the run, and these 

are included at this point. 

In connection with a tagging experiment carried on at Newaygo from 

April 14 to April 25, 1.750 pikeperch were measured to the nearest l/10 inch 
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and the sex of all but 19 (omitted by error) was determined. The results 

are shawn in Table VII, and are further summarized in Table VUI. 

Table VII, whieh shows the lengths, by 2-inch groups of the males 

and females measured during each day of the work, demonstrates no par

ticularly significant changes in the size of fish composing the spa'lll!l.

ing population as the season progressed. Among the males, the size 

group including fish between the lengths of 19 to 21 inches was repre

sented by the largest numbers almost throughout the transfer period. 

The 17 te 19-inch group was slightly better represented on April 15, 

16, 18 and 21, but the margin over num.bers of the 19 to 21-ineh group 

was slight on three of these days. The latter group com.posed. 37 percent 

of the total males for the period of operation. Among the female pike

pereh, the group measuring 2, te 25 inches was dominant throughout most 

of the period and constituted.14•7 percent of the total naber of females 

measured. 

The data on sex and size show no significant trends in 'the represen

tation o:f any particular size group during the period. In the interest 

ot guarding against too cl~se judgment of slight variations on any given 

day. it should be noted that some selectivity occurred in the selection 

of the fish for measurement which tended to slightly favor the represen

tation of larger fish in the total in SCJDle instances. In removing :f'ish 

from crowded live bexes, it was noted that larger fish were generally 

caught first, while smaller fish frequently escaped capture until most of 

the larger fish hao. been removed. On some occasions it happened that 

tagging was interrupted at the end of a working day while a live box was 

only partially emptied. This would tend to increase the representation 

of larger fish in the total. Although operating largely to increase the 



Table VII.--Daily record of yellow pikepereh tagged at Newaygo Dam in the Muskegon 
River, showing size groups and seb 

A ·1 ri 
lJ.i. 15 lo h 17 Length, inches Number Percent Number Percent Number Percent Number Percent 

Males 
13.0-14.9 3 3.6 2 ' 3.7 2 4.5 7 5.2 
15.0.16.9 21 25.3 7 12.7 3 6.8 28 20.6 
17.0.18.9 18 21.7 19 34.5 16 36.4 34 25.0 
19.0.20.9 30 36.1 18 32.7 15 34.1 50 36.8 
21.0-22.9 11 13.3 7 12.7 8 18.2 15 11.0 
23.0 .. 24.9 • • • • • • 2 3.7 . .. ••• 1 0.7 
25.0 .. 26.9 ••• ••• ••• ••• . . . • •• 1 0.7 
Totals 83 ••• 55 . .. J.i4 ••• 136 ••• 

Females 
17.0 .. 18.9 ••• • •• ••• . .. 3 5.4 1 0.7 
19.0-20.9 12 10.34 8 11.8 5 8.9 17 12.2 
21.0-22.9 35 30.2 24 35.3 13 23.2 Li6 33.1 
23.0.24.9 33 28.4 23 33.8 19 33.9 Li6 33.1 
25.0.26.9 28 24.1 10 14.7 15 26.8 24 17.3 
27.0-28.9 8 6.9 3 4.4 1 1.8 3 2.2 
29.0.30.9 ... ••• • • • ••• • •• ••• 2 1.4 
Totals 116 • • • 68 ••• 56 ••• 139 ••• 

~Nineteen unsexed fish are not included in these totals. 

• 

; 

._ __ ., 
r 18 19 Number Percent Number Percent Number 

f 
;e:, 2 4.2 5 10.4 1 ' . 
6 12.8 2 4.2 6 

I 14 29.8 5 10.4 7 
. 13 27.7 22 45.a 19 
~ 12 25.5 10 20.8 9 
• •• • •• 4 8.4 1 
!••· ... • •• • •• • •• 
t .l.,47 • • • 48 • • • 43 
/!' ': 

2 3.8 ,. 1 0.5 2 
i. 5.4 ~: 2 3.9 11 5 . I ( 14 26.9 56 27.7 30 i 13 25.0 77 38.1 38 
~ . t 17 32.7 Li6 22.a 23 
' 3 5.8 10 5.0 4 
- l 1.9 l 0.5 1 

52 ••• 202 ••• 103 

,· !1: ;, 

, ..... r\:-t 

i 

. A ·1 ,pri 20 21 22 23 2l.i. 25 . Average·· percent Percent Number Percent Number Percent Number Percent Number Percent Number Percent Totals of totals 

2.3 ,. l 2.1 4 8.0 " 2 6.1 1 2.4 2 4.6 32 4.8 . 
' 14.Q 7 14.6 8 16.0 2 6.1 3 7.1 2 4.6 95 14.1 

t 16.3 18 37.5 13 26.0 5 15.1 9 21.4 10 23.3 ,168 25.0 
44,.2 8 16.6 19 38.0 15 45.5 19 45.2 22 51.2 250 37.2 

l 

20.9 13 27.1 4 a.o 8 24.2 7 16.7 5 11.6 109 16.2 
2.3 l 2.1 l 2.0 1 3.0 2 4.8 2 4.7 15 2.2 
•-•. • •• • •• 1 2.0 - ... • •• l 2.4 • •• • •• 3 0.5 

48 50 ' 33 42 43 672 ••• . .. ••• ••• • •• • •• • •• 
I i 

1.9 l 2.0 l 1.0 l 1.5 l 1.8 l 1.9 14 1.3 
4.9 2 3.9 6 6.1 5 7.6 6 10.7 6 11.6 85 8.o 

29.1 13 25.5 31 31.6 20 30.3 21 37.5 9 17.3 312 29.5 
36.9 18 35.3 38 38.8 22 33.3 22 39.3 19 36.5 368 34.7 
22.3 17 33.3 19 19.4 17 25.8 5 8.9 13 25.0 234 22.1 
3.9 ••• ••• 3 3. l ·1 1.5 l 1.8 4 7.7 41 3.9 
1.0 ••• • • • ••• ••• • •• ••• ••• • •• ••• • •• 5 0.5 
••• 51 ••• 98 ••• 66 • •• 56 ••• 52 • •• 1,059 • •• 
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Table vrn ••• summary of average lengths and sex of yellow pikeperoh tagged at . I 

Newaygo Dam. in the Muskegon River, 1947. 

I 

Date JI.ales Females Both sexes 
Average length Average len.g1.h Average length 

April Number (Inches) Nll!Dber (:r».ohes) B'waber (Inches) 
. 

14 83 18.6 116 21.0 200 20.0 
. 

15 55 19.0 68 23.1 124 21.3 

16 h4 19.0 56 23.5 101 21.5 

17 136 18.7 139 23.2 Z"/5 21.0 

18 47 19.1 52 24.0 100 21.6 

l<) 48 19.7 202 23.8 250 23.0 

20 43 19.4 103 23.5 150 22.2 . 

I 21 48 19.0 51 23.7 100 21.4 ! 

22 50 18.7 98 23.5 150 21.9 

23 33 19.6 66 23.4 100 22.!'. 
' 

24 1.i2 19.7 5' 22.9 100 21.5 

25 43 19.5 52 23.7 100 21.9 

672 19.1 1,059 23.2 1,750+ 21.6 

~ Jlin.eteen fish of tlllknown. sex inelud~d in this total 

\ 

·-- -
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number of fem.ales over the (smaller} males in the total (61.2 percent 

in this sample as cam.pared to 57. 7 percent in a random aample--see 

below). seme degree of aeleotiTity faTOring larger size groups of a 

given ae:x: may also have 'been exerted. 

Table VIII shaws the average lengths (based on measurements to 

the nearest 1/10-inch) ot the two sexes as the season progressed. Males 

ranged in average length tram. 18.6 to 19.7 inches and this figure equaled 

19.1 inches tor the period. Dail7 averages ot females were between 

21 and 24 inches• while the average.for the period was 23.2. Both sexes 

taken tegether averaged tram 20 to 23 in.ches in length. and the grand 

average for the whole period was 21.6 inches. Again. no sipificant 

changes are shown in average size of either or both sexes with the 

progress of the season. 

fhe length of yelln pikeperoh in relation to age in the spallBi.Dg 

population is shown iB Table VIII-A. The figures are baaed on scale 

samples taken trom 125 pikeperch during the co\1rse of '\;he transfer. 

Judging by the sample. age groups III to X were in.eluded in 'the spawning 

population. Probably several old.er age groups were presot in small 

numbers. C0111.parison of Tables VIII and VIII-A suggests that the spawning 

run waa probably dominated in numbers by 5- and 6-year-old males and 

6-. 7- and 8-year-old females. Males of these year classes averaged 

18.8 and 20.0 inches respectively. while the average length of 672 males 

handled during the transfer was 19.1 inches. Females of the age of 

6 years averaged 22.6 inches. those 7 years old• 23.3 inches. and those 

8 years old averaged 25 inohes in length. The average length of 1.059 

females measured. during the transfer was 23.2 inches. The sample of fish 

tram. which the data in Table VIII-A are derived were taken at randQDl• and 

_ present further evidence that the above-n.am.ed age groups dominated the 



Table VIII-A.--Growth rate of yellow pikeperch taken in the Muskegon River 

below Newaygo Dam, April 1947. 

Sex III IV V VI VII VIll IX 

Kales 15.7(3)3 18.1(7) 18.8(11) 20.0(17) 21.8(4) 24.5(1) ••• 

Females ••• 19.5(3) 20.8(9) 22.6(21) 23.3(22) 25.0(19) 26.4(8} 

Combined 
sexes 15.7(3) 18.5(10) 19.7(20) 21.5(38) 23.1(26) 25.0(19) 26.4(8) 

T811tatin ~ state aTerage, 3.4 J.4.6 15.5 16.8 17.6 18.2 19.2 
inland waters 
(combined sexes 

X 

• •• 
27.5(1) 

27.5(1) 

••• 
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spa,ming run. A comparison of tables VII and VIll-A. suggests a fairly

strong representation of 3-year-old mies among the spaw.ners, but very 

few, ii' any, females of that age. Four-year-old and 7-year-olc:l males 

may have been about equally represented in the total. Females outside 

of the three dominant age groups mentioned were few in number, with 

older fish showing up in somewhat larger nlJlllbers than those younger than 

the dominant groups. A considerably faster growth is shown by females 

than by males in the sample taken. The tentative state average for 

lengths of yellow pikepercb at various ages (combined sexes) in inland 

waters is given in Table VIll-A., for camparison with the Muskegon 

Rive~ fish. The latter are seen to grow at a far faster rate than the 

average for inland waters. Although no figures are available pertain

ing to growth rate of yellow pikeperoh from southern Lake :Michigan, 

rapid gl"OW°th, as well as a :materially faster rate of growth of females 

than males, has been dem.ons'trated for certain other Great Lakes waters. 

Eight pikeperch eolleett4 by an Institute survey party 1n August of 

1936 (ill ne\A el:; gl:!lzaob e,a) were distributed among five age groups 

and provide insuft'ieient data upon which to base the average growth. 

rate of even e:rq one age group in the population as a whole. Age 

groups. total length in inches, and numbers of specimens in each group 

were as follows, II, 13.1 {2); III, J.4.3 {2); IV, 16.6 (l)J VI, 17.0 

{l); VII, 15.7 (1). The few specimens examined showed a growth rate 

which is for the most part somewhere between the state average and the 

average for Muskegon River fish. A larger midsummer collection (with 

the hope of further sampling the resident populatioJ, in addition to 

a collection of seale samples from pikeperch in southern Lake :Michigan, 

might provide worth.while data upon which to base an inference as to the 

source of the pikeperch which migrate up the Muskegon River each spring. 



The proportional representation of the two sexes during the 1947 

season, based on a total of 1.298 pikeperch examined at random, is 

shown in Table IX. (Sex is readily determined during the spa'Wlling 

season. Slight pressure on the posterior portion ot the abdomen ot 

sexua.117 mature males causes milt to be extended tram the vent (Figure 12), 

and they can thus be umaistakably distinguished from. females). In.eluded 

in the totals are only fish taken trom live boxes which were completely 

emptied, and in which all occupants were sexed. The assumption made is 

that fish taken by dipnetters are taken at random. No check was made to 

deter.mine whether this occurs, but it does not appear that the gear used 

would be selective in this regard. Although females taken in the daily 

samples constituted up to nearly 75 percent ot the catoh, and down to as 

law as 39 percent (on successive daysl), the average ratio tor the period 

was about four males to six females. Daily totals do not deviate frm 

this general average with sufficient consistency to permit the recognition 

of significant basic trends or changes in the representation of the sexes 

as the season progresses. Although the average figure is thought to be 

near to a true value, the daily totals are probably based on numbers of 

fish which are insufficiently large to permit serious conclusions. Thus 

an attempted explanation of the Elaily variations in ratio does not seem. 

required, and none is offered here. 

The condition, with regard to development of the ovaries, of 964 

female pikepereh flxaminad between April 16 and April 25 is shown in 

Tall>le X. About 2/3 (66.5 percent} of the females examined were 'ripe" 

{extruded eggs freely upon the exertion of slight abdominal pressure}, 

making it quite apparent that spa'Wlling was actively occurring in the 

immediate area where netting was done. Thirty percent of the fish were 

"green" (bad not yet begun spa1ming, as revealed by widely distended 
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Table IX.-..!. eomparison ot numbers ot male and female yellow pik:eperch occurring 

- -

'below Newaygo Dam in the Muskegon River. April 1947. 

Number )(ales Females 
Date sexed Number Percent '.ll1lD.'ber Percent 

April 

14 153 68 44.4 85 55.6 , 
15 119 51 42.9 68 57.1 

• .. 

16 81 34 1.i2.o 47 5s.o 

17 252 129 51.2 123 i.a.s 

18 65 32 49.2 33 50.s .. -

19 149 38 25.5 111 74-5 

20 11> 28 60.9 18 39.1 

21 89 45 50.6 WI. 49.4 

22 95 33 34.7 62 65.; 

23 84 30 35.7 54 64-3 

24 96 41 1.ia.1 55 57.3 

25 69 20 29.0 49 71.0 

1.298 549 42.3 749 57.7 





Table x.-Conditicm of o'98.ries of te:ma.le yellow pikeperch examinea below 

Newaygo DUl ~ the Muskegon RiTer, April 1947. 
"""«. 

J'Ullber 
of te:ma.les Ripe Green 

Date emin.ed lumber Pereent lfum.ber Percent 
s1en1; 

Number Percent 

April 

16 94 53 56.4 38 ~-4 3 3.2 
... 

17 1140 88 62.9 40 
t.,;, •• 

2a.5 12 a.6 
18 91 56 - ,1.5 28 30.a 7 7.7 

19 202 lo6 52.5 93 46.0 3 1.5 
1 

26 20 103 74 71.9 25.a 3 2.9 

21 64 41,, 64.l 20 31.2 3 4.7 
22 98 74 75.5 23 23.5 l 1.0 

2J 64 47 73.4 15 23.5 2 3.1 

24, 57 55 96.5 2 3.5 6 0 . 
25 51 47 92.2 4 7.8 0 0 

61µ, 66.5 289 30.0 ~.5 



abdome'-s and failure to release eggs when pressure was applied). !lie 

re.mainht.g 3.5 pero~t were •spent• (recognized by lean, flat abdOD1ens 

and failure to extrude eggs in u.y- quantity upon the application ot 

pressure). Green females constituted. 46 percent of the 202 females ex

amined a April 19 {jut past the peak of the spaWD:ing migration, as 

judged by dail7 cateh records for the season). In general, they de

oreasecl in D.Ulllbers tra this point on, appearing in mu.oh red•eed numbers 

in the totals for April 24. and 25, while the number of ripe females 

inereased. proportionately. Reduction. in numbers of green fenales would 

logioally indicate the approaeh of the end of the spawning season. By 

April 24 and 25, Tirtually all feales remaining in the area were actively 

engaged 1n spawning. Spent females were tew in number tbrollghout the 

periecl, suggesting that fem.ale pikeperch leave the area very soon after 

the discharge of sexual products has 'been oomplete4; otherwise their 

n.mnbera sh.olll.d have increased steadily with the progress of the season. 

The time required. for a fem.ale to release its eggs is n.ot lm01m, but an 

exten4ed period is not neoeaaary. Eggs through.out the ovaries appear 

to ripa sud.den.ly and simultaneously, wba a certain stage in develop• 

aent is reaohed. 011. the merning of April 21. 13 green. females were 

carefully chosen tor egg eouts, the selection involving the exertion 

ot severe pressure on 'the abdomens to make certain. that no eggs had been 

extrud.ea.. By mid-afternoon, upon rem.ofl.1 :tram a live box i:n which they 

were held• two of these u.d begun passing eggs very freely. Upon dis

section, the contents of both ovaries were found to consist of an 

entirely ,meonsolidated, fluid mass ef eggs, all of which appeared to 

be equally ready for discharge. Puncture of an ovary wall resulted in 

an arestricted flow of eggs which eontinued at steady rate (with the ovary 
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lying on a flat surface) until a large proportion of the oontents had 

poured forth, and pressure within the ovary had becQID.e completely dis

sipated.. 

E. Stockiag Reoorda.--1 diaoussioa of the 1fewaygo transfer would scarcely 

be caplete without som.e lll8n.tioa of tl'le ultimate disposal of the thou

sands of game fish which have been oa-.ght. Stookin.g records tor adult 

yellow pikepereh taken durin.g the transfers of the past 20 79ara are 

showa ia Table n., Adults of this species have bee:a planted in each ot 

the six lluskegon impoundments and ia a total of 19 lakes during the 

years for which there are records. During the past 10 ye~ d.iatribu

tion has been restricted to the impemdments and aiae lakes of the 

drainage, ill the Tieinity of Ienygo. I.a the 15 years for which records 

are eoa.plete, 137,977 pikeperoh (78.8 percent of the total) haTe been 

planted in the Muskegon 1111.pomdm.ents and 37,018 (21.2 pereent) have been 

stocked in :m.eighborhg lakes. Newaygo, Hardy and. Croton Pencis, in that 

or4er, haw reoeiTed the largest shares of fish among the im.pomdmenta, 

while aaong the lakes, the high totals are for Ress, Pickerel. ltaeral4 

and Premont Lakes, respeotiTely. ·. Dving 1947, 75.4 pereent of the 

pikeperoh were plaeed in 'tihe impoundments and the remain.cl.er in nearby 

lakes. 

There are slight clitterenoes in the totals listed in Table XI, 

as compared to catch records listed in Table n. Sam.e of the older 

catch reeords were taken from T&rious sources, and are apparently some

what incomplete. h certain other years, occasional mortality has 

occurred. In 1947, 64 fish were used for scientific purposes (experi

:ments to determine the effect on growth and mortality of tagging and 

for egg coats). 

F. Cost lleeords.--The cost of the Newaygo transfer baa varied Within 

rather wide limits during different years, changing with economic 





eonditions, length of the netting season, nlJDlber of fish transferred, 

and the a:momt ot assistance rendered by the u. s. Forest Service 

(c.c.c. labor). By and large, the shorter the season, the less has been 

the expense, although inereases in the nlllD.bers of fish handled have 

tended to decrease the cost per fish. Since 1933, the cost to the 

COl18umers Power Company has been t750 per year, except during the 3 

years (1940, 19!14 and 1945) when the catch did not attain a total of 

3,750 game fish. 

An analysis of the costs tor the 4,-year period trom 1943 to 1947 

is sh.811». in !able nz. Average costs te the Consern.tioD Department 

for these years have am.eUJ1tecl to tl41.69 fer supervision,. $257.62 tor 

labor, $203.79 for patrolmen, 173•48 for travel expenses, t164.30 tor 

motor vehicle eperation, and t9.75 for aiseellan.eous items. The aver-

. age annual cost tor the period has been $~.63. During this time 

27,213 yellow pikeperch haTe been transferred at an average oost (it 

the terr ether game fish are ignored), of about Jo.16 per fish. This 

amount has w.ried from slightly under to.06 in 1943 to over ten times 

this amount iJL 1945, when less than. 800 fish were handled. These 

figures are tabulated in Table nn. Cost to the Cons\llllera Power Com

pany has varied frcm about to.o6 in 1943 to 10.20 during the two years 

in the period wben relatively tn .t'ish were taken. Total average cost 

for eaoh fish transferred has ranged frCJ.!11 $0.ll to $0.8?, at the 194.7 rate 

of recovery of :marked fish ( discussed below) at least ee out of eight 

ot the transferred fish reached angler's creels during the first season 

of· fishing following the transfer. If' it is assumed that this recovery 

rate has been relatiTel7 constant during the period concerned, the 

returns to anglers from the fish planted have been about as sh011J1 in 

column seven of Table XIII. The resulting cost to the Department per 



l 
Table XII.--A summary of the cost to the Conservation Department of the Newaygo transfer, 1943-1947 

1943 19'44 1945 1946 

Supervillion 
(Fish and Field Admini-
stration Di'Vions) I 84.31 t 255.06 i 77.10 $107.99 

La.bor 
{Clerieal, drivers, 
assistants) 286.74 2a5.76 176.6'4. 254,.42 

Patrolmen 175.00 287.04 109.34 217.06 

Travel expense• 
(All employees) 53.48 123.82 46.31 75.79 

Moter vehicles lli4.oo 175.4<> s;.oo 162.70 

:Miscellaneous 
(Maintenance, postage, 
telephone fees, etc.) 8 .• 00 13.00 6.oo 12.00 

Total $751.53 11,J.40.08 $500.39 $829.96 

l 
J. T. Wilkinson, Regional Fisheries Supervisor, Paris, Michigan. Coat analyses by Mr. 

1947 

• 1e4.oo 

284.55 

230.50 

'8.00 

254.40 

••• 

$1,021.45 
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Table XIII.--A summary of costs of the Newaygo transfer, on a unit basis, 1943-1947 

Estimated cost r 

Probable re- to Department per • Total estimated 
Total cost of coveries during fish ereeled cost per :t'ish Total estimated 
transfer to Cost per tiah Total average first fishing during the i caught during th• cost, assuming 
Department of Humber of fish Cos-t per fish to Consumers cost per fish season first fishing r first fishing eventual 25 per-

I 

Y-.r Conservation transferred to DeD&rtm.ent Power tran.sterree (12.5 percent) season f aeason cent reoovery 
I. 

1943 • 751.53 13,186 to.o6 to.o6 10.11 1,648 to.it> to.91 $0.46 

1944 1,l4o.08 3,318 0.34 o.JQ 0.1>4 415 2.75 i 4.35 2.18 
"' 

1945 ;oo.39 789 0.63 0.20 o.s; 99 5.05 a.34 4.17 

194' 829.96 4,;80 0.19 0.17 0.36 548 1.51 2.88 1.W.., 
: 

1947 1,021.45 5,540 0.18 o.14 0.32 692 1.1,B 2.56 1.28 

I·:; 

Tote.la $4,243.41 ' 27,213 o.l.6 0.11 c,.27 3,402 1.25 2.15 1.08 
~ 

-f 

I 

I 

, 

' r 
t 
j 

- -

} 



tish oaugh.t by anglers during the first season after transfer has 

ranged tram $0.lth in 1911-3 to $5.05 in 1945, am the total oost (in.

eluding hnds provided by Consumers Power) has been between $0.91 

an.cl ts.34. It is not ye-t; known what nabers of fish are eaught d:uring 

the years following a given transfer. It is reasonable, hewever, to 

assUDte that some fish are taken for "a period of several years, within 

the Muskegon. drainage or in. Lake Michigan. It is very doubtful, 

however, if the sum of the n.um.bers caught during subsequent years 

ever equals the number caught during the first season after transfer• 

Hence halving the cost per creeled. fish taken during the first 7ear 

provides a minimum figure for the cost of' each transferred fish even

tually ta.ken by anglers. For the Department, these eosts would range 

from. $0.23 to $2.53. 

Comparable figures for other transfer operations are lacking. 

However, estimated costs (about 1945) to the Department of each legal

sized trout planted in tiohigan. streams which is even1nially creeled is 

between to.so (breok and rainbow treut) and 11.60 (ermm. trout).~ 

;-weater-.n, F. A., Uld Baztar4, A. s • ., "Fer Better Fishing,• lliehigan. 

Conservatioa, los. 7., 8, 9 and 10., 1945. 

III. General ebservatiens en physical, ohem.ical and biological con

ditions in. the Muskegon River impoundments and in. six Ben.ygo 

County lakes. 

A. The Muskegon mpoundments 

Newaygo Pond is the farthest downstream of the series ot im

poundments in. the Muskegon. River. It is the result of a dam. located 

in Section 19, fl2l!T, 1U.2W., Bewayge County, within the city- limits of 



Iewaygo, and approximately 38 miles above the mouth of the Muskegon 

River, at Lake Michigan. llighn.y M-37 crosses the river immediately 

east of the dam.. A portion of the impol.Uldment, as well as the dam and 

the highway bridge are shOWll in Figure 13. The dam is 17 .feet in height 

and was ereeted be.fore 1900. It is reported to have been purchased from 

a cement company by Consumers Power Company in 1923, and has been used 

by the latter organization for power development since that time. It 

was reconstructed soon after purchase. Except for a partial washout in 

1943, it has been in operation without interruption since that time. 

A chute-type .fish ladder is present, but it is not known to be functional 

insofar as game fish :migration is concerned. 

The impoundment is shallow as oapared to several of the others in 

the series, as might be judged by the height of the dam. It is re

stricted on each side by steep valley banks, and its width at most points 

does not greatly exceed the width 0£ the river channel. There is a 

distance of over 12 miles between Newaygo Dam. and the next dam upstream, 

but enly about 1/3 ot the distance between the two dams is included il1 

the impounded area. 

Croton Dam. is located in Section 18, Tl2N, RllW. near the village 

ot Croton and only a few hllll.dred yards below the confluence of the 

Muskegon and its principal tributary, the Little Muskegon River. The 

structure is 42 feet in height and was built in 1907 by Consumers Power. 

There is a fish ladder present, but its value in facilitating fish 

migration is very doubtful. 

The impoun.dment resulting from. the presence ef Croton Dam is con

siderably larger than that produced by Newaygo Dam. The backwater is 

" divided into two distinct ponds, oennected by a ,teep, narrow channel 

passing beneath a road bridge. The larger of the ponds extends northward 
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up the main stream to Hardy Dam., which is 5 :miles upstream. It is up 

to a half mile in width and reaches a depth of about 40 feet. The 

smaller pond jxtends up the Little Muskegon for about 1-1/2 miles. 

Hardy Dam• the largest earth-fillea dam in the world, is the 

newest _ of the Muskegon River dams. It is 100 feet in height and was 

built in 1931. It is located in, Section 28 of Tl3N, IUlW, Newaygo 

County, about 2 miles sou.th of the village ot Big Prairie. It impounds 

water upstream tor a distance of over ten miles, into the southwestern 

portion of Mecosta County-. The pond bas a depth considerably greater 

than 100 feet at some points, and is up to a mile in width. 

Rogers Dam is located 19 miles upstream from Hardy Dam. It is in 

Section 11, TJ.4N, RlOW, Ke~~sta County, six miles south of the city of 

Big Rapids. Highway u.s-131 passes just west of the dam and parallels 

the west shore of the impoundment tor a short distance. The dam has a 

height of 40 feet and was built in 1905. Although it impounds water 

upstream :t'or--a distance- -0:f several mi-1-es, -the pond does not much exceed_ 

a quarter of a mile in width and 40 feet in depth. 

Big Rapids Dam is located within the city limits of Big Rapids. It 

is the same height as Newaygo Dam (17 feet), and was built in 1911. 

These five dams, Jlewaygo, Croton, Hardy, Rogers and Big Rapids 

constitute the major dams in the drainage. A sixth, smaller dam is 

located on the Little Muskegon River. It is in Section 30, Tl3N, R9W 

ot Meoosta Ceunty, near the village of Morley, and impounds an area of 

water of small size (well under 100 acres). The rem&ins of a dam are 

located near the village of Leota, for upstream on the Muskegon, at a 

point about 30 miles below Houghton Lake. It has not been used for many 

years, and as early as 1932 was not considered an obstacle to fish move

ment except during periods of low water. 
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The area surrounding the Muskegon tapoundments is for the meat part 

wooded. with rolling topography and essetially sand and clay soils. 

All ponds bear extensive soars of past erosion. In Rogers and lien.ygo 

Ponds the once eroded areas are largely covered with vegetation. In 
• ·.,t,: 

Oreton anaJ'aray Ponds, however, barren, eroded banks rise alm.est verti-

cally tram;he water 1 s edge to heights of 30 feet or more. Some of these 
J 

(in Croton Pond) are shOWD. in Figure l.4. Much ot the shoreline of the 

lower reaches of Hardy Pond is lined with sueh eroding cliffs, and in 

Oroton Pond, whieh is almost 25 years older than Hardy, it is on.17 the 

less precipitous banks which have acquired a cover of vegetation. 

Severe rains, spring rua-otf ancl the wash of waves durillg storms oon

tril>Ute to the qwm.titiea of silt and sand poured. into the ponds. 

Aquatic vegetation has little opportuni't7 to becOll'le established in the 

loose, shitting bottom. soils below these precipices, with the result 

that plants are scarce or absent in most sueh areas. fhe barren, eroded 

~--~----~-~-~---~·-·· J,aw materially detract from the scenic beauty ot the impoundments, 

and are a source of am1oyance to the eathetio sense ot all but the in

sensitive among those who via them. 

Resort deTelopatm.t alag impounded portions of the Muskegon by 

a.ad large, is not extensive. The number of cottages along the shores 

of aay one pond probably does not exceed a htmdred {excluding villages), 

and is considerably smaller than this in the case et several of' the 

backwaters. Several boat liveries are distributed among the impound-

ments. 

Temperature and chemical oonditiena in the pond.a -vary with their 

respective depths. Although the impoundments have a number of charaeteris

tios of lakes, the flow ot a considerable volume of water through each 

causes acme 4itterenoes be'tween the two types of waters. Cer'ba.iD observa

tiOD.s made during September, 1947, are summarized :la !able XIV. 
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• 
. Table XIV.--Temperatures, dissolved oxygen, and alkalinity of water in four Muskegon 

River impoundments, September, 1947. 

Depth 
.j of water Water Temperature, Oxygen Methyl 

at station Date depth, degrees parts per orange 
Location of station in feet 1947 feet Fahrenheit million alkalinity 

Newaygo Pond 

200 feet above dam 12 September 10 Surface 74.1 ••• 131 
10 73.8 7.3 135 

Croton Pond 

800 feet.above dam 33 September 9 Surface 75.9 ••• 128 
1 74.3 ••• • •• 

10 72.1 ••• • •• 
13 70.2 5.6 ••• 
16 68.7 3.5 ••• 
20 66.6 0.7 ••• 
24 64.8 1.7 ••• 
27 64.o ••• • •• 

;~; 30 61.5 o.o 144 

Hardy Pond 

1,000 feet above dam 115 September 11 Surface 75.4 ••• lli 
20 74.3 5.0 ••• 
3Q_ 7g_. 7 1.7 ••• 
40 71.2 ••• ••• 
43 69.8 ••• • •• 
50 68.0 0.2 ••• 
58 67.3 • • • ••• 
66 66.o 0.2 ••• 
70 65.5 ••• • •• 
79 62.2 ••• • •• 
82 61.9 ••• • •• 
85 61.2 ••• • •• 
90 6o.6 ••• • •• 
99 57.6 o.o 133 

Rogers Pond 

1,000 feet above dam 35 September 11 Surface 76.3 ••• 147 
15 72.3 ••• • •• 
18 71.6 ••• • •• 
21 71.2 ••• • •• 
24 69.8 4-o ••• 
'Zl 69.1 ••• • •• 
30 67.6 • • • ••• 
33 66.4 0.4 154 
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As might be expected. Newaygo Dam probably has an ample supply o:t 

dissolved oxygen to support fish throughout its shallow depth. Its 

methyl orange alkt.linity (alkalinity resulting frQlll dissolved minerals 
of-

and cer:tain buffer salts, a oriterion11 hardness ot the water) rangea 

tram 131 to 135 parts per million, indicating that the water is quite 

bard. T8111peratures on September 10 were about the same at the surface 

as at a depth of 10 feet. 

The oxygen distribution in Croton Pond during the summer months 

is such as to be definitely restricting to fish m.ov8111ents. The amount 

of oxygen ordinarily considered as being required to sustain fish life 

(three to four parts per million) is present only in about the upper 

16 feet of water. and fades rapidly below this point. This is consis

tent with the observations of a null>er of local residents who have 

notioed that bait minnows lowered into deep water during the summ.er 

die very quickly. The thermoeline (an area of rapidly decreasing tem

perature w:i.th-inerease in depth)• often present Iii deep lakes- dur:i..ng 

the summer, is very weakly developed in Croton Pond. On the date of the 

water analysis, temperatures from surface to bottom approaehed a rather 

even temperature gradient, ranging from about 76 degrees F. at the sur

face to 61.5 degrees near the bottom. It should be noted that if con

ditions near the spillway are similar to those at the point at which the 

analyses were made (800 feet above the~ fish would be unable to move 

downstream during summer months, even though. water is spilled from the 

bottQlll of the spillway, because of the low oxygen levels at that depth. 

F.l-om the standpoint of temperature and dissolved oxygen, conditions 

at Hardy Pond are somewhat similar to those at Croton. In late summer, 

oxygen supply diminishes below depths of about 20 feet. and insufficient 



oxygen ia present at a depth of 30 teet to maintain tish. During 

'the au111aer there is a fairly miform. temperature gradient fram sur:f'ace 

to li>ott-.. Temper~tures ranged fraa 7-5.4 degrees Fahrenheit at the 

sur:f'aoe to fj'{.6 degrees at 99 feet, en the day of the exam.inatio:n. 
. . 

Rogers Pond ezhibits eonditiona not materiall7 different from Hardy 

and Croton. It has a t•perature gradient fr& aurfaee to bottom. a.nd 

a detieienoy o:f' oxygen in the deeper parts ot the pond. A somewhat 

higher content of diaaolTed minerals and bu'i'er · ■alts is revealed. by 

the higher aethyl orange alkalinity in this pond. 

lfo records are available tor Big Rapid.a Pond. In an im.poad'lllent 

et its. size and depth, ecm.diticms probably parallel those 'behind Newaygo 

Dam, with little variation in temperature er dissolved oxygen at dit

ferot depths at u.y given tim.e. 

Detailed observations of biological ea.ditions in the impoundments, 

outside of studies of the fish present in each. were not made durillg 

__ _ ___ 1947_! ___ :In_ gelleral, large D\llllbera of crayfish were __ obse~ed_? _:eer~i!_D._S __ 

of each impound'lllent, and many fish of forage size were collected during 

the seining of shoreward areas. Yegetation is varied in abundance 

among the impouudments, with Hardy Pond having sam.ewbat fewer plants than 

the o'ther waters. 'this would be expected• sinoe it is the newest of 

the reservoirs. Although some looalized areas already have considerable 

numbers of aquatio plants, an increase in other areas oan probably be 

e:xpeoted as the reserveir inoreases in age. Croton Pond appears to 

otter an example in this regard. .An extensive, shallow shoal in the 

principal impouadm.ent. along the east shore and just north ot the con

fluence of the two impoundments (ain stream. and the Little ][uskegon). 

wa.s aei1led by members of the Institute Staff on July ot 1935 and again 

iD 1914.7. h the former year, vegetation was listed as "scarce," while 



in. the latter year. the entire shoal was so thickly eoTered with sub-. 

merged pondweed•• ooontail. atone,ror't a.n4 other plants that seining was 

Ter'J difficult. Unless water fluctuation was eo:asiderably more snere 

iD th.e tonaer year tha:a ill the latter. a substantial ine?'ease ot ngeta

tion awing the intervening period seems to be indieatecl. Croton Poad. 

in general. bas aiequate eoTer in the form of aciuatic pla:ats. although 

areas lyi:ag direotly beaeath aetiTely eroding banks oontin:ae to be 

relatiTely barrea. Vegetatioa 1a Bewaygo Pond 1• et moderate abundance. 

Rogers Pond has 4ense beds of submerged vegetation on both sides of tu 

main river ohal:mel. Some ot these are oTer a h\111.dred feet iB width an.d 

extend aerosa u.broken areas of a balt mile or mere 1D. length. Large 

n,maers of 7eug game fish ad minnows freque:at theae'heavily vegetatecl 

· areas. 

The speoiea or fish mnn 'te be present in the few 111&jor im.pemd.

aents are listed. in Ta'ble XV. The entries are based on eolleetiens made 

by lll8lllbers of' the Institute staff and by other Fish DiT1s1o:a persoma.el 

in 1926. 1928. 1929. 193J.t.. 1935 aad 1947 • A very general estimate ef 

the abundanee of the T&rieus species is given. l>ased (by inspeotion.) on 

their representation in the T&rious colleotiona and on. general creel 

cenaus reports. 

t:enspeeies of game :f'ish have been. oolleotea. in each of the waters 

except Hardy Pond. Pum.pkinseeds have not been collected by the Institute 

iD the latter ft.ter. although they undoubtedly eoew in small nt&bers. 

Other speoies oGmlllOn to all ponds are rainbow trout. northern pike. 

yellow perch. yellow pikeperch• small.mouth bass. largemouth bass. blue

gill•• rook ba11 a.nd black crappie.a. Of the ooarae species. enly white 

· suolcera and -various speoiea of redborse are known to be found in all 

ponds. Thirteen speoies of forage fish have been collected in Newaygo 
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Table n.--A record of species of fish collected in four Muskegon River impoundments, 
with estimates of their abundance.t 

Game fishes 

Rainbow trout 
Northern pike 
Yellow perch 
Yellow pikepereh 
Smallmouth bass 
Largemouth bass 
Bluegill 
Pmn.pkinseed 
Rock bass 
Black crappie 

Coarse fishes 

White sucker 
Red.horse (various spp.) 
Hog sucker 
Black bullhead 
Brown bullhead 

Obnoxious fishes 

Bowfin 
Carp 

Forage fishes 

Black:nose shiner 
Blackchin shiner 
Mimic shiner 
Sand shiner 
Comm.on shiner 
Rosyface shiner 
Bluntnose minnow 
Logperch 
Johnny darter 
Blacksided darter 
Creek chub 
Hornyhead chub 
Brook stickleback 
Stone roller 
Brook silversides 

Newaygo Pond 

occasional 
common 
common 
common 
common 
rare 
occasional 
rare 
common 
occasional 

abundant 
abundant 
rare 
comm.on 
••• 

rare 
••• 

rare 
abundant 
abundant 
rare 
common 
occasional 
abundant 
occasional 
occasional 
occasional 
common 
common 
abundant 
• • • 
• • • 

Croton Pond 
General abundance 

occasional 
occasional 
abundant 
abundant 
common 
rare 
common 
rare 
abundant 
common 

common 
common 
rare 
••• 
rare 

••• 
••• 

. . . 
••• 
common 
common 
common 
rare 
common 
common 
common 
rare 
occasional 
rare 
••• 
••• 
rare 

Hardy Pond 

rare 
rare 
abundant 
abundant 
occasional 
rare 
rare 
••• 
common 
connnon 

eommon 
common 
••• ... 
••• 

• • • 
rare 

••• 
••• 
occasional 
••• 
occasional 
••• 
common 
common 
occasional 
••• 
rare 
••• 
••• 
• •• 
••• 

Rogers Pond 

occasional 
comm.on 
common 
rare 
common 
abundant 
common 
comm.on, 
abundant 
common 

common 
camnon 
• •• 
• •• 
• •• 

••• 
• •• 

• •• 
••• 
••• 
occasional 
••• 
••• 
common 
occasional 
occasional 
common 
••• 
••• 
••• 
rare 
••• 

~Based on occurrence in Institute collections and in general creel census reports. 



Pond, while som.ewhat fewer speeiea have been taken in upstream areas. 

Doubtless extensive seining would provide further records for the upper 

impoundments as well. It is of some interest in passing to note the 

difi'erence in seining results cm the area of shoal mentioned. above, 

where vegetation was reported as "scarce" on July 25, 1935, and as 

"abundant" on July 29, 1947. On the former date, 2-1/2 hours of sein

ing with a 100-foot bag seine produced four species of game fish, three 

of coarse fishes, and one forage species. Water temperature was 8.li..2 de

grees Fahrenheit. On July 29, 1947, four hours of seining yielded nine 

species of game fish, four coarse fish, and eight forage speoies. Water 

temperature was 74 degrees. On both occasions., seining was done during 

the afternoon. Although other factors IDAY have been involved, the dif

ference in the amount of vegetation present en the shoal no doubt con

tributed heavily to the differences in catch en the two dates. 

Suitable apawning tacilitiea trn- all game fish listea are present 

in some portions of each impoundment. Young-of-the-year of yellow pike

perch were taken in Newaygo, Hardy and Croton Ponds. They were especially 

common in Newaygo Pond. where up to 25 were taken in a single haul with 

a 25-toot bag seine. No young pikeperch or perch were collected in 

Rogers Dam.. Possibly these species frequent the upper portions of the 

impoundment, where seining was much less extensive than in areas nearer 

the dam. 

Gill nets were set in each of the four major impoundments duriag 

the summer of 191'7. with the aim. of obtaining a series of scale samples 

from yellow pikepercll in each pond. Sueeess was varied. :rn Newaygo Pond. 

13 net days (one gill net, 125 feet long, set tor 24 hours) of fishing 

between July 23 and July 26 yielded only a single game fish (a 5-1/2-inch 

perch), 6 white suckers and 7 redhorse. Few game fish appear to frequent 



'hhe principal portion of the im.poundment during :mid--sUllll'Jler. Eighteen 

net days of .fishing in Croton Pond between July 28 and August 2 pro

duced 31 pikeperch, 12 perch, 8 rock bass, 2 rainbow trout, l small

mouth bass, l bluegill, 8 redhorse and l white sucker. In 23 net days 

in Hardy Pond between August 4 and August 7, the catch i.Dcluded 62 

pikeperch, 21 perch, 6 rook bass, 1 rainbow trout, and 16 redhorse. A 

typical day's catch in gill nets in this pond is shown in Figure 15. 

The fish were taken in overnight gill net sets between August 4 and 5, 

1947; included in the picture are 17 pikepereh, 3 yellow perch (middle 

right), 1 rook bass, 4 red.horse, and 1 white sucker (extending ott the 

picture, in the foreground). Thirty-one net days in Rogers Pond yielded 

l pU:eperoh, 21 rock bass, 10 perch, 4 smallmottth bass, 5 black crappie, 

3 northern pike,; bluegills, l largemouth bass, 3 yellow bullheads, 

8 redhorse and 2 suckers. The efficiency of gill nets varies somewhat 

with the species of fish concerned, and the oatohes are not direct 

criteria of the proportional abundance of the various species. Nets 

were not set a.t random. with respect to habitat, but with a view tnard 

obtaining as many pikeperch a.s possible. This would tend to decrease 

the proportion of certa.in other species in the oa.tch. 

The general creel census in Michigan is based on creel reports col

leoted 'b7 conservation officers in the course of their contacts with 

fishermen in the Tarious waters of the state. A summary ot their re

ports for three :Muskegon impoundments and for the lluskegon River 1n 

Mecosta County (essentially above Rogers and Big Rapids Dams) is shown 

in Table XVI. The am.oun:t of fishing censused during some years, although 

making a definite contribution to the state-wide creel een.sua on all 

waters, is insufficient to provide an accurate estimate of quality of 

fishing in the specific water concerned. However, the proportions of the 
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Table XVI.--Summ.ary of general creel census records for £our Muskegon River 
1 

impoundments, 1928 - 1947-v 

Year 

Number 
of 

anglers 

Newaygo Pond 

1928 
1929 
1941 

Total 

4 
1 
4 

9 

Croton Pond 

1931 
1932 
1936 
1937 
1938 
1939 
1941 
191&4 
1947 

Total 

10 
9 

52 
25 
5 

21 
39 
21 

370 

552 

Hardy Pond 

1932 
1936 
1937 
1938 
191'2 
1943 
19W,. 
1945 
1946 
1 7 

Total 

3 
11 
15 
12 
41 
16 
2 

12 
35 
52 

Hours 
fished 

26.0 
4.0 
.o 

68.o 

23.5 
44.0 

182.0 
71.0 
10.0 
83.0 

153.5 
34.0 

1,312.5 

13.5 
42.o 
51.0 
60.5 

120.0 
40.8 
7.0 

33.5 
114.5 
152. 

Legal 
fish 
caught 

80 

21 
29 
27 
39 
5 

4l. 
71 
19 

502 

754 

9 
10 
16 
22 
~ 
34 

•• • 
14 
48 
61 

Muskegon River, Mecosta County 

1932 
1933 
1934 
1935 
1936 
1938 
l94o 
1941 
1942 
1944 
1946 
1947 

11 
5 

39 
321 
64 

1 
24 
5 

49 
44 
90 
11 

Tota.l 664 

24.0 
13.0 

139.8 
.. a66.o 
168.5 

1.5 
67.0 
35.2 

173.5 
206.5 
380.0 
39.5 

34 
12 

245 
497 
235 

l 
18 
31 

133 
112 
185 
40 

1,549 

Catch 
per Brown 
hour trout 

1.18 

0.89 
o.66 
0.15 
0.55 
0.50 
0.49 
0.46 
0.56 
0.38 

0.67 
0.84 
0.31 
0.36 
0.35 
0.83 
o.oo 
o.~ 
0.142 
0.40 

o.40 

1.42 
0.92 
1.75 
0.57 
1.39 
0.67 
0.27 
1.e5 
0.77 
0.54 
0.49 
loOl 

••• 
••• 
••• 

••• 

••• 
• • • 
• • • 
••• 
••• 
••• 
• • • 
• • • 
••• 

•• • 

••• 
••• 
••• 
••• 
• • • 
• •• 
••• 
••• 
••• 
••• 

••• 

••• 
••• 
• • • 
•• • .... 
••• 
••• 
••• 
••• 

2 
l 
3 
6 

Rainbow 
trout 

•• • 
••• 
••• 

••• 

•• • 
• •• 
• • • 
••• 
••• 
• • • 
• •• 
••• 
••• 

• • • 

• • • 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
• •• 

••• 

l 
• • • 
••• 
••• 
• •• 
••• 
••• 
••• 
••• 
••• 
••• 

6 

Brook 
trout 

• •• 
••• 
• •• 

••• 

• •• 
••• 
• •• 
• •• 
• •• 
• • • 
• •• 
• •• 
• •• 

• •• 

••• 
• •• 
• •• 
• •• 
•• • 
• •• 
• •• 
• •• 
••• 
• • • 

••• 

••• 
••• 
• •• 
••• 

3 
• •• 
••• 
••• 
••• 
••• 

l 
••• 

4 

Northern 
pike 

2 
3 
2 

7 

6 
l 

• •• 
2 

• •• 
• •• 
• •• 
• •• 

3 

12 

1 
3 
l 
1 . ". 

• •• 
• • • 
• •• 
••• 
••• 

8 
3 

28 
11 
13 

••• 
••• 
• •• 
23 

2 
l4 
3 

105 

Yellow 
perch 

• •• 
• •• 

26 

•• • 
2 

11 
2 
3 

30 
47 
4 

2'57 

• •• 
••• 
••• 

l 
37 
30 

• •• 

165 

••• 
••• 

3 
6 

38 
••• 

9 
28 
3 

51 
4 

••• 

lJ.t2 

Yellow 
pikeperch 

••• 
••• 
18 

18 

14 
10 
13 

l 
2 

• •• 
4 
3 

49 

8 
6 

12 
11 
3 
3 

• •• 
1 
5 

l 

68 

9 
5 

90 
173 
71 

1 
3 
7 

18 
31 

109 
6 

529 

l. , 
VSummaries prepared by K. G. Fukano ef the Institute sta:f'i'. Records for 1947 are incomplete. 

Sm.a.llm.outh 
. bass 

• •• 
• • • 
• •• 

• •• 

l 
8 

• •• 
10 

• •• 
2 
4 
3 

22 

50 

• •• 
• •• 

1 
6 

• •• .. .. 
••• 
•• • 
••Cl 
••• 

7 

6 
4 

21 
22 
57 

• • • 
••• 
• • • 
••• 
••• 
25 .... 

135 

Large
mouth 
bass 

••• 
• •• 
••• 

• •• 

• •• 
••• 
••• 
••• 
••• 

l 

• •• 
••• 

l 

2 

••• 
l 

• •• 
• •• . . . "" 
• • • 
• •• 
• •• 
••• 
• •• 

1 

••• 
••• 
••• 

4 
l 

••• 
••• 
••• 
••• 
••• 

2 
••• 

7 

Pumpkin
seed 

• •• 
• •• 
••• 

• •• 

••• 
• •• 
••• 
••• 
• • • 
••• 
••• 
• •• 

4 

4 

••• 
••• 
• •• 
• •• 
• •• 
••• 
••• 
••• 
••• 
• •• 

••• 

• •• 
••• 
••• 
••• 
••• 
••• 
••• 
• •• 
•• • 
••• 
••• 
• •• 

••• 

Bluegill 

9 
4 

• •• 

• •• 
8 

••• 
• •• 
• •• 
•· .. 
• •• 
••• 
15 
23 

• •• 
• •• 
••• 

l 

••• 
••• 
• • 0 

••• 
• •• 
• •• 

l 

10 
• • • 
38 

••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 

Rook bass 

9 
7 

••• 

16 

••• 
• • • 

2 
24 

8 
10 
9 

159 

212 

••• 
••• 

2 
2 

••• 
• •• 
••• 
• • • 
•• • 
• • • 

4 

• •• 
• •• 
63 
46 
18 

• •• 
• •• 
••• 

2 
• •• 
••• 
••• 

Crappie 

••• 
• •• 
• • • 

• • • 

• •• .... 
l 

••• 
••• 
••• 

6 
••• 

5 

12 

••• 
••• 
• • • 
•• • 

2 
l 

••• 
• • • 

l 
••• 

4 

••• 
••• 
••• 
23 

••• 
••• 

6 
2 

55 
••• 
•• • 

8 

94 

Suckers 
and 

redhorse 

• •• 
• • • 
• • • 

• •• 

••• 
• • • 
• •• 
• •• 
••• 
••• 
• • • 
• •• 

7 

7 

••• 
• •• 
••• 
• • • 
••• 
••• 
••• 
••• 
• • • 
••• 

• •• 

••• 
• •• 

l 
210 

31 
•• • 
••• 
• •• 
30 
19 
28 
15 

334 

Catf'iah 
and 

bullheads 

••• 
• •• 
• •• 

• •• 

• •• 
• • • 
• •• 
•• • 
••• 
• •• 
••• 
••• 
••• 

••• 

••• 
••• 
••• 
• •• 
••• 
••• 
••• 
• •• 
••• 
• •• 

••• 

• •• 
••• 

l 
2 
l 

••• 
••• 
••• 

2 
l 
1 

• • • 

8 

Bowfin 

••• 
••• 
••• 

••• 

••• 
• •• 
••• 
••• 
• •• 
• •• 
••• 
••• 
••• 

•o• 

• •• 
• •• 
••• 
••• 
••• 
• •• 
••• 
••• 
• •• 
••• 

••• 

• •• 
• •• 
• •• 
••• 

2 
• •• 
• •• 
• •• 
• •• 
• •• 
••• 
••• 

2 

. ' 

I * 
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T&rieus speeies in the eatoh, taken as an average tor the period covered, 

ia probabl7 SCDewhat representative of their aetual proportions ill 

fishermen's eatehes durilllg this time. It is iD.teresthg to note that 

the 7ellow pe.&,h ia the outstanding pan fish ia each of these watera, 

followed by rock bass, bluegills, and crappies. Yellow pikeperoh haTe 

a definite margin 1n the catch aaong the larger game fish 1a each pond 

during most seasons aa well as ia the average for the "t'&l"ious periods 

covered. Small.mouth base are next (exeept in. the few reeorcls for l'en.7go 

Pond) while northern pike rank third. Largemouth bass and. papkinaeeda 

are relativel7 unimportant in the catch. The records as a whole pel"Jllit 

the generalisation that fishing during recent years baa been abo,n 

equall7 good in. Croton and Harq Ponds, rangin.g between .4 and .5 fish 

per hour. A better figm-e is giTen fer Jleeesta Ceaty waters, but here 

the total inclwies a eonaiderable nU111ber ot suckers, not generally 

clesirea 1ay fish.enum.. The game tiah oatoh tor the paa't tour 79ara in 

this section of the '.Muskegea, baaed on 800 hours of fishing census, 

has been slightl7 less tban one-halt tiah per hour. 

The rate of growth et gaae fish in the tour prineipal Muskegon 

reservoirs ia shown in Table XVII. Tentative nate averages tor the 

various species are in.eluded in. the table for comparison. The princi

pal disciosure of the table is tbat, by and large, game fish in the 

im.poundaenta are growing at a somewhat taster rate than the average tir 

these species in other water• of the state. Growth of yellow pikeperch, .. 

judging by the to sp~udmens available tor the age groups oo~eerfted. ia 
.. ~ . !, 

slightly behind the atate•~Terage for the first two years of life in 

lfnaygo, and for the first 7ear in Croton aud Hardy. After this a 

faster rate is maintaiJled., and legal siae (14 iaohea) ia reaohed. during 

the fourth 7ear. It is of interest to :aete that in the case ef Croton 



· Table XVII.-.. Rate of growth of game fish in four Muskegon River impoundments, 1947.'0f 

OU~ Roman numerals) and average total 
Species and pond II I IT I 

Yellow Eikeferch 

Newaygo 8.5(4~ 9.7(3) 14.0(6) 16.0(2) ••• , .. • •• 
Croton 7.7(1) 12.5(3) 13.6(17) 15.1(9) 19.9(5) 20.9(2) 25.2(3) 
Hardy 7.9(5) 13.0(4) 13.8(44) 16.9(3) 17.7(2) ••• ••• 
Rogers ••• •• • • •• 14.8(1) • •• ••• • •• 

State average a.4 11.5 13.4 14.6 15.5 16.8 17.6 

Yellow ;eeroh 

Newaygo 5.5(1) ••• • •• • •• • •• ••• • •• 
Croton 5.;(10) ••• 9.1(2) • • • • •• • • • • •• 
Hardy 6.1(1) 5.6(1) 10.0(5) 10.1(7) ••• • •• 13.4(2) 
Rogers ••• ••• a.7(7) 9.2(2) 10.l(l) ••• • •• 

State average 4.1 5.a 6.4 7.5 a.s ••• 10.4 

Rock bass 

Newaygo ••• 5.9(1) 6.1(3) 8.1(1) ••• ••• • •• 
Croton • • • •• • 6.1(4) 7.3(3) ••• 10.1(1) • •• 
Hardy 3.5(1) ••• 7.2(1) 8.1(3) 9.5(1} •• • • •• 
Rogers ••• 4.2(6) 6.0(4} 6.6(6) 7.7(2) •• • • •• 

State average 3.2 4.3 5.2 6.2 7.3 7.9 ••• 

Smallmouth bass 

Newaygo • •• 10.7(2) ••• • •• • •• • •• • •• 
Croton ••• ••• 11.2(1) ••• • •• ••• • •• 
Rogers 5.4(1) 10.4(1) 11.0(3} ••• • •• ••• • •• 

State average 5.9 9.0 11.2 ••• • •• • •• • •• 

Bluegill 

Croton ••• ••• s.0(1) ••• • •• •• • • •• 
Rogers ••• 6.0(3) ••• • •• • •• • •• • •• 

State average • • • 4.3 5.4 ••• • •• ••• • •• 

Black oraERie 

Rogers 4.4(5) ••• • •• ••• ••• • •• • •• 

Largemouth bass 

Rogers •• • ••• 12.7(1) ••• • •• • •• • •• 

Rainbow trout 

••• 15.1(2) ••• • •• ••• • •• • •• 

'V Age determinations by Dr. Wm. c. Beekman f Figures in parentheses show number of speci-

~ Roman numerals indicate number of annuli on mens on which average length is based. 
seales.,Mose specimens were collected during 
August and have added a portion of the following year's growth. 



Pou. iD particular. growth of pikeperoh is near the state average tor 

the first fev years. and tar exoeeia it in the four older age groups. 

The obvious int'eranae ia that the older fish origillated frem. the Bewaygo 

transfer. The thirty fish iJl the first four age groups were taken in 

gill :a.eta. tegether with o:ae large tagged fish. The other larger fish 

were taken by fisheraen in the bml.ediate vicinity of the powerhouse where 

these larger traaaferre4 fish appear to congregate. 

Jlost ot the fish taken in Hardy Reservoir were taken i:a the general 

vicinity ot the intake struoure for th.e dala. :It is i».terestil'lg to note 

the eutatand.ing iGlllliaanee of 3•7e&r old fish in thia area. It appears 

to be somewhat out of proportiea to both the yo11nger and older age 

groups, uul may possibly signify a markedly- greater ■Ul'Ti'val of th1■ 

one-19ar class as compared to the others. Hcnrenr. the tak1Bg of large 

nan.'bers of pikeperoll "not 4'l'1ite big enough to keep" has been a ■ource of 

inquiry ea complaint by -.glera tor at least the past tea years. and 

the situation does not appear te change aterially- from year to year. 

Table XVIII 4emcmstrates tbat stunted growth is not responsi~le tor this 

eondition. The determination of whether three-year-old fish are dominant 

in the reservoir each year or dwing 111.ost years and if so. whether these 

die in large n•bera. pass d.cnm.stream through the d.am and proceed toward 

Lake lliohiga:n., or are lost to the i:m.poundm.ent ia some other way is a 

:ma:tiaer of oon.siderable importanoe to the pik:eperch fishery in this par

ticular im.poundment. 

Yellft' perch gr• taster than the state average tor the species 1D. 

all of the im.pouna.ents. and the same m.a.y be said for rock bass. Both 

species appear to reach legal size at least a .tull year before the average 

tor the speoiea in the state. other species are poorly repreaented in. 

the catches, and averages are ba.aed on only a tn iD.clividuals. hsotar 
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Table XVII:t.--Temperatures, dissolved oxygen, and alkalinity of' water in Hess and 

Brooks lakes, Newaygo County, Michigan. 

Depth Tempera- Oxygen, 
of water Water, ture, parts 
at station depth, degrees per 

Location of station in feet Date feet Fahrenheit million 

Hess Lake --
Major depression, 27 August 5, 1940~ Surface 78.0 7.0 
near center of lake 10 78.0 ••• 

15 7a.o ••• 
20 74.0 4.8 
26 68.0 1.3 

Near major depres- 20 September 16, 1947 Surface 69.3 ••• 
sion at center of 18 68.7 7.6 
lake 

Brooks Lake -
Near center ef lake 12 August 15, 1939o/ S'Ul"f'ace 7a.o 8.2 

5 78.0 ••• 
10 77.0 7.6 

Depression near east 13 September 10, 1947 Surface 7a.4 ••• 
end of lake 3 7a.4 ••• 

6 7a.4 ••• 
9 78.l ••• 

12 74.e 7.6 

~Analysis by A.G. Horn, u. s. Forest 1Serviee. 

Methyl 
orange 
alkalinit 

108 
• •• 
• •• 
113 
118 

85 
86 

109 
• •• 
113 

94 
• •• 
• •• 
• •• 
95 



as can 'be determined by the available data, there are no problems of 

steted growth associated with the game fish populations in the J[uskegon 

River bi.poundment s. 

B. The South Newaygo L&kes.--Hesa and Brooks L&k:es are located just 

southeast of the city limits of Newaygo, and are frequently referred to 

locally- as the "south lakes.• Both haTe been liberally stoeked with 

adult pikepereh from below Newaygo Dam during the past 10 to 15 y-ears 

(See Table n). They are connected by- a small stream and are in many 

respects similar waters, so they are considered together here. Contour 

maps of both lakes were made by personnel of the }lanistee National 

Forest, in 1940. 

Hess lake is the larger ot the two lakes, with an area of 1,125 

acres and a shoreliD.e 7 miles in length. It coTers portions of 

Sections 21, 32 and 33 in T12N, R12W, and of Sections 4 and 5, TllN, 

Rl.21', in Newaygo County. The oaain of the lake is smewbat elongate 

and irregular in shape. with a maximum length of about 2-1/4 miles and 

a ..._th which reaches 1.3/8 miles at the widest point. Although the 

basin is for the :rust part shallow, there are three diatinet depres

sions which have water depths of 25 feet or more. Two of these are near 

the center of the lake. about l/4mile apart and separated by a long, 

narrow bar oTer which the •ter is less than 10 feet deep. The third 

depression is located in the extreme western end of the lake. Four small 

inlets emter the lake from the south and east. The longest of these is 

known as Wheeler Drain. It is about 5 miles in length and enters the 

southeast corner of the lake. The outlet of the lake is about 10 feet 

across and up to 18 inehes deep at the point where it leaves the lake. 

HoweTer, the volume of water flowing through it in September. 1947. was 

very small. Several past attem.pts to dam the outlet at the point where 
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it leaves the late lu.ve been unsuccessful. and the remnants of the 

aakeshitt straotures exert no effe•t cm water lnel or fish aovement at 

the present time. Bottam soil in Reas Lake ia -varied. with sand, mack. 

pulpy aad fibrous peat ecourring. together with llllall aao\lllts of marl. 

Brooks Lake is looated ill .Sections 'Zl. 28. 29 and 33. T12Ji• R121', 

liewayge County. abouis 1/4 mile northeast of Hess Lake. It is a smaller 

lake (293 acres) and baa a more irregular shoreline (5.4,miles in leagth). 

The 'basin baa a :maximum 4iaensie». of about one mile. The shoreline is . 
flooded as the result of a 3-1/2-foot clam. aoress the eiatlet. located 

:aear the northwest corner of the lake. Its 011.ly inlet ia 'the outlet of 

Reas Lake, whieh enters frma the sotrth. The basin is shallow, with two 

prin.eipal depressieas. Oae ot these is looated in the northwest end of 

the lake and is 22 feet deep. A small area of 19 feet in depth is 

located in the northeast portion of the lake. Bottcm soils consist of 

pulpy and fibrous peat, :muck, and sand. The outlet of Brooks La.lee is 

crossed by a dam about 3.1/2 feet high located at the shore ef the 

lake. The atrea. flows in a westerly clireotion. entering the Muskegon 

at a point jut above the lower street bridge in Newaygo, a diatanoe of 

3-1/2 miles tr• Brooks Lake. An almost perpendieular falls of over 

10 feet in height occurs along its course. effectively preventing up

strea. migration. 

The country surreunding llesa and Brooks Lakes is woode4. with sand 

&lltl elay aoila aad a relling topography. Reoreational use of the waters 

1a m.oaerately heaT,7'. Over 150 cottages lble the south, west and north 

shores of Heea Late, while alunat 50 are located in the vicinity of 

Brooks Lake. There are several boat liveries on each. ani fishi.Dg 

pressure is :moderately heavy. Both lakes have a public fishing site, 

on.e4 by the atate, which inaures p•blio aooesa to these waters. 
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A brief summary of temperatures, dissolved oxygen, and methyl 

orange alkalinity in the south Newaygo lakes is given in Table XVIII. 

Water analyses in 1939 and 1940 were made by Mr. A. G. Horn, of the 

tr. s. Forest SerTiee. Hess Lake was found to ban a thermoeline in 

1940, beginning at about the 20-foot level. In 1947, the major depres

sion in the lake was not lgcated, and an analysis was made in water 

20 feet in depth. No significant decrease in oxygen or material dif

ference in temperature was found between surface and bottom. The 194.0 

analysis suggests that chemical and thermal stratification occurs dur

ing at least sGm.e years in at least one of the three depressions in the 

lake. However, the deep water portions of the lake are so restricted 

in area that the sign.ifieanee of suoh stratification to the lake as a 

whole is very slight. Brooks Lake showed no meaningful difference in 

dissolved oxygen between surface and bottom. at the time the water 

analyses were made. A rather unexpected drop in temperature between 

the 9 and 12 foot levels was observed. in 1947. Readings of :m.ethyl 

orange alkalinity varied between 85 and 118 in Hess Lake and 94 and 

113 in Brooks Lake. Fairly hard water is indicated. and a good pro

ductivity might be predicted on the basis of these observations. 

Both Hess and Brooks Lake have an abundance of aquatic vegeta-

tion. The dam in the outlet of the latter lake provides sufficient 

depth to keep a large proportion of the surface open. but submerged 

plants are present in large nlml.bers and cover large areas. Hess Lake 

is literally choked with vegetation throughout the summer mon~hs, and 

the main body of the lake is practically inaccessible from some sections 

of shoreline. A number of inquiries concerning the problems presented 

by the vegetation have been received during the past several years from 

persons interested in the lake. The water offers a. good site for researoh 
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dealing with aquatic plant control. A rich variety ot speeies is pre

sent, large nwabers of people would benefit frGllll. any positive results 

achieved, and there is present a problem. involving a seriously stuntei 

fish population which may be the result, in part, of the overabundance 

of eover in the lake. 

A reeora of the species of fish present in Hess and Brooks Lakes 

is shown in Table XIX. Abuudanee is estimated on the basis of collec

tions made in 1926, 1935 and 1947, and on creel census records. Small

mouth bass were collected in Hess Lake only ill 1926 ( one small specimen) 

and yellGW pikepereh are kl10WJ1 only from creel census and planting 

reeords. Bluegills are extremely abmdant, and northern pik:e and yellow 

perch are comm.on in both lakes. Other species present are largemouth 

bass, pumpkinseeds, crappies and (in Bess Lake), rook bass. Bullheads 

are present in 'both lakes, as are longnose gars. A num.ber of very large 

carp were reported speared near the Hess Lake outlet early in 1947, 

during their spawning season. Several forage species are found in each 

water, among which brook silversides are partioularly abUD.da.nt. 

Gill netting in Hess Lake on Septenber; and 4, 1947, yielded, in 

8 net days {one gill net set for 24 hours), 14 bluegills, 14 \II.ck crappies, 

11 pereh, 6 pumpkinaeeds, l northern pike, 30 brOWll bullheads, 3 yellow 

bullheads., 7 golden shiners and 9 longnose gar. Five net clays in Brooks 

Lake (September 4-5) produced 16 bluegills, 13 yellow perch, 2 black 

orappiea, 1 pum.pkinseed, 3 northern pike, l yellow bullhead and l long

nose gar. 

General creel census records tor the period frem 19;0 to 19lt> are 

given in Table :xx. A high predominance of bluegills among the fish caught 

is indicated, with perch a very poor second. Pumpkinseeds, bla.ok crappies 

and ( in Heas Lake) rock bass and bullheads are also recorded. Northern 
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Table xn .... A reeord of species of fish collected in Bess and. Brooks l,akes, Newa.yge Ceunty, 

with estimates of their abundance. 

Hess Lake Brooks Lake 

Game fishes 

liorthern pike Comnon Comm.on 
Yellow pereh Common Common 
Yellff pikeperch Occasional Occasional 
Smallmouth bass Rare Ra.re 
largemouth bass CQllllllon Occasional 
Bluegill Abundant Abundant 
Pum.pkinaeed Cammon Occasional 
Rock bass Occasional ••• 
Black crappie OEmll.OJl Occasional 

Coarse fishes 

Lake chubsueker Rare ••• 
Brown bullhead Abundant ••• 
Yellow bullhead Occasional Occasional 

Obnoxious fishes 

Longnose gar Camm.on Occasional 
BowtiD. Rare ••• 

Fora,e fishes 

Blaekohin shiner Common Camm.on 
Sand shiner ••• Rare 
Golden shiner Cammon ••• 
Pugnose shiner Rare ••• 
Bluntnose :minncnr Occasional Occasional 
Bigmouth shiner ••• Occasional 
Creek chub Rare ••• 
Banded killifish Rare ••• 
Johnny darter Rare ••• 
Iowa darter Occasional ••• 
Brook silversides Abundant Abundant 

I 
• I 



--.--·------------------------------------------------------

rs II I .J&xrit. 

• -• • ' , , 

... ,...., 
• 1· . 

,.. 
• • 
" • JI • 

._. pru1•• 
111 1-1 •• t\-, •• 1.. •• N1111.1. 

• J ... 
a 
l .. • t 
' l 

l , 
.... • ••• ... 
••• 

• • ... . , .. ... 
l • ... 
1 

• a 

' ••• 
••• ... 
••• ... 
·• ••• ... ... 

••• ... ... 
••• 
•-· 
··•• 

.... .. , .• --
' • ... 
' J • It 

••• ... .... 

••• 
• •• 
••••• ... . .. 

6 

' ... 
••• • • • .. .. 
••• . .. 

••• 
••·• 
• •• I , .. 
••• 
••• 

• •• • 1 

.... --
••• 
••• 
••• 
• •• 
• •• 
• •• 
••• 
• •• ... 
• •• 

••• 
•··• 
••• 
• •• 
••• 

l 
••·• 

l 

' ••• 
I 

••·• 
• •• , 

I 
• •• 
• •• 
• •• 

• 

••• 
••• 
• •••• 
••• 
• •• 
• •• 
• •• 

a.u---
•••• 
• •• 
• •• ... 
••·• 
• •• 
••• .... 
• •• 
• ••• 
• 

J 
••• .. . . ... ... ... . .. 



-77-

pike lead the larger game fish in numbers, followed by largemouth bass 

and (in Hess Lake) intreduced pikepereh. On the average, the catch of 

fish has slightly exceeded one per hour, but fish taken have doubtless 

been of small size, consisting mostly of bluegills just over 6 inches in 

length. An intensive creel census conducted at Hess Lake during the 

winter of 1933.1934 showed a predominance of perch in the catch at that 

time. A census of 4,890 hours of hook and line fishing showed a total 

catch of 2,111 fish, including l,402 perch, 58 pikeperch, 398 northern 

pike, 236 black crappie, 12 bluegills, l bullhead, 2 rock bass and 

2 bawi'in.~ 

~Eschmeyer, R. w., ".Analysis of creel census, winter of 1933.34, Con.

ducted on Hess Lake by Camp Newaygo, 107-S, M.E.o.w.," Institute tor 

Fisheries Jesearch Report No. 265, January 4, 1934 (as). 

The rate of growth of game fish in Hess and Brooks Lakes is su

mari.zed in Table XXI. State averages for the species concerned are also 

ahftll.. A caparison of the two perm.its the clear generalization that all 

game fish in Hess and Brooks Lakes for which adequate data are available 

are growing at a rate less than the average for the species in the state, 

and that growth of species common to the two lakes is somewhat siower 

in Hess Lake than in Brooks. The only exceptions, judging by Table XXI, 

are three-year-old perch in Brooks Lake, which appear to slightly exceed 

the average, and one-year-old perch in Hess Lake. The one pum.pkinseed 

from. the former water also exceeds the state average, but examination ot 

a single scale does not proTide data applicable to the population as a 

whole. Bluegills in Hess Lake are seriously stunted 1n growth. Out of 

19 bluegills collected, nm1e was of legal size (6 inches). In the 
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'fable XXI.-Rate of grewth of game fish in Hess and Brooks lakes, 1947 .~ 

Roman numerals) inches 
S ecies and Lake I III I VII 

Bluegill 

Hess Lake ••• ;.4(2)~ 4.1(2) 5.0(11) 5.6(2) 5.8(2) • •• 
Breoks Lake ••• • •• 5.1(1} 5.6(12) 6.0(l) • •• ••• 

State average ••• 4.3 5.4 6.6 7.3 7.7 • •• 

Yell01r Eereh 

Hess Lake .. 4.a(9} ••• 6.1(1) 6.6(8) 7.6(1) • •• • •• 
Breoks Lake •• • • •• 6.5(12) 7.2(1) ••• • •• • •• 

State average 4.1 • • • 6.4 7.5 a.5 ••• • •• 

Black cra;2;eie 

Hess Lake ••• 4.6(5) 6.3(1) 6.4(1) 7.4(4) 8.1(1) 8.8(1) 
Brooks Lake ••• ••• 7.0(1) 7.1(1) ••• • •• • •• 

State average ••• 5.9 a.o 9.0. 9.9 10.7 11.3 

~kin.seed 

Hess Lake ••• ;.6(4) 4.6(3) 5.4(6) 4.8(1) ••• ••• 
Brooks Lake ••• ••• 6.1(1) •• • ••• • •• • •• 

State average ••• 4.1 4.9 5.7 6.2 ••• ••• 

Rock bass 

... Hess Lake ••• 4.2(3) • •• ••• ••• • •• • •• 
State average ••• 4.3 ••• • •• ••• • •• ••• 

Largemouth bass 

Hess Lake 4.5(1) 5.9(1) ••• • •• ••• • •• • •• 
State average 6.1 a.7 •• •• • •• ••• • •• • •• 

~ Age determinations by Dr. Wm. C. Beckman 

~ Roman numerals show number of annuli on scales. 

'd' Collections were made in early September. Figures in parentheses indicate number of 
speeim.ens on which average length is based. 
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average Michigan water, bluegill• attain legal size early in the 

fourth year of life, while in Hess it is probably often not attained 

mtil the sixth or seventh year. In Breoks lake the stunted 0011dition 

is somewhat less aeTere, although the growth of the species is at least 

a year behind the state average in this water as well. Yellow perch, 

black crappie, pliDlpkinseeds and largemouth bass are also, on the 'W'hole, 

well behind atate averages for the species. It is apparent that Hess 

Lake, and to a less extent Brooks, are overpopulated with pan.fish. An 

over-abundance of fish of small sizes, nth insufficient food for the 

n\1Dlbers present, an excess of thick cover which provides excellent es

capement for small fish, and failure et any disease or predators to 

effectively reduce the numbers of mdersized fish, are inter-related 

factors contributing to the presence of stunted populations. It is 

interesting to note that stunting of such large numbers of fish has 

oeeurred in the faee _of an &Terage &m1ual introduction of nearly ;oo 

adult pikepereh per year tor the past ten years in Hess Lake, and about 

175 in the smaller Brooks Lake. There are already native populations 

of northern pike, longnose gar, and largemouth bass, all of which are 

essentially piseivorous. 

c. The North Newaygo Lakes.-.A chain of four lakes, Kim\,a,11, Pickerel, 

»aerald and Sylvan located about two miles north of Newaygo and just 

west of Highwa.yM-37 are often referred to locally as the "north lakes. 0 

They are connected by short stretches of stream. which are passable by 

rn boats, and are in many respects somewhat similar. Detailed surveys 

of the lakes have not been made, but certain observations made essentially 

during 1947 are reported here. 
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Kimball Lake is the westernmost of the eh.a.in of four lakes. It is 

located in Section 2 of '1'12N, Rl2V'I, in Newaygo County. The basin is 

somewhat irregular in outline. It bas an area of around 200 acres and 

a maximum. depth of about 40 feet (both figures are estimates). Bott0.111. 

types include marl and sand, with muck present in some areas. The 

single illlet, from. Long (Ryerson) Lake enters from the northwest. The 

lake d.raills throagh a short stretch of open stream, about 15 to 20 feet 

in wiclth, which leaves its southeast corn.er and enters the southwest 

end of Pickerel Lake. Vegetation is of moderate abundance. About 20 

cottages and; boat liveries are located cm the lake, and fishing pres. 

sure is moderately heavy. 

Pickerel Lake is the largest of the north Newaygo lakes, with an 

area which probably exceeds 400 aores. :rt is located almost entirely 

in Seetion. l of '1'12ll, Rl3W. The 'basin is irregular in shape and has 

a maximum length of a"bout a mile. There are two principal depressions, 

separated by shallow water. One of these, with a depth of over 40 feet, 

is located near the west end and the ether. with a depth of over 60 

feet, is in the eastern portion of the lake. Bottom typesare princi

pally marl and sand. The drop-off is steep in some areas, but extensive 

shallows with dense vegetation are present. Stonewort is very abundant, 

together with submerged pondweeds, eoontail, and water milfoil. Around 

100 cottages and 4 boat liveries are located at the lake. Fishing 

pressure is moderately heavy. 

Jherald Lake is about one-quarter mile east of Pickerel Lake. an.4 

is located in Section 6, Tl2ll, Rl2W. Sylvan Lake is to the immediate 

northeast. The two lakes are very close together and are connected by 

a channel of some depth passing uader a road bridge. Both are arol1Il.d a 
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hUDdred a.ores in area or less, an4 are typical :marl lakes, with the 

very distinct green color of such waters. They were worked by a cement 

company many years age, and traees ot the exea'9'8.tions still exist. 

Sylvan Lake is over 6o feet ill depth and lherali exceeds 40 feet at one 

point. Bottom soils are almost exclusively marl, and objects lying in 

the water are heavily enerusted with the substance. Drop-offs are for 

the most part steep. Vegetation is sparse, and where present in sub

merged forms is likewise heavily encrusted with calcium carbonate. 

As has been :mentioned above• Kimball Lake drains into Pickerel Lake. 

The latter has an outlet flowing about due east frcm its eastern end. At 

a peint about one-~•rter mile below the lake, the outlet joins the out

let of :&nerald Lake near the latter lake, and the resulting stream flows 

eastward as a branch of Penoyer Creek. Penoyer Creek empties into the 

Muskegon just below Nenygo Dam., a stream distance of about 4-1/2 miles 

from the eonfluence of the two outlets. Within about one-quarter mile 

of the ju:action of the outlets. the cam:mon outlet is crossed by a low 

dam, erected through the ettorts ot property o'ffllers on the lake. It is 

a well-built structure and serves to maintain constant lake levels in each 

of the four lakes of the chain. A second small dam crosses Penoyer Creek 

near its mouth. and water passes through an industrial plant before 

entering the river. largely through an iron pipe raised wall above the 

usual lenl of the water in the Muskegon River. Upstream migration of 

fish from the ll&in stream probably does not take place. 

Observations of the temperatures. dissolved oxygen. and methyl 

orange alkalinity of water in the north Newaygo lakes is shown in Table XXII. 

All four of the lakes show a typical thermocline. with a decrease in dis

solved oxygen at '9'8.rious levels. below the top of the thermocline. The water 
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Table :X:X:II.--Tem.peratures, dissolved oxygen and alkalinity of water in the north 

Newaygo lakes, Newaygo County. 

Depth of Tempera- Oxygen, 
water at Water ture, parts 
station depth, degrees per 

Location of station in feet Date feet Fahrenheit million 

Pickerel Lake -
Depression in south• 48 September 12, 1947 Surface 77.7 ••• 
west portion of lake 15 76.8 ••• 

18 75.2 ••• 
21 67.1 ••• 
24 60.6 5.0 
30 51.8 o.o 
33 49.e ••• 
36 49.1 ••• 
45 47.8 o.o 

Kimball Lake 

Near center of lake 34.5 September 12, 1947 Surt;ace 78.3 ••• 
12 76.8 ••• 
15 74.7 4.a 
16.5 ••• 4.3 
18 66.9 0.2 
21 59.0 0.2 
24 55.4 ••• 
27 51.6 ••• 
33 49.6 o.o 

Emerald Lake - l 
Approximate oenter August 29, 1941."v" Surface 72 a.7 
of lake 5 72 ••• 

10 71 ••• 
15 71 ••• 
20 71 ••• 
25 67 10.5 
30 67 ••• 
35 65 2.2 
40 64 ••• 
45 64 0.4 

Approximate center 
of lake 32 September 15, 1947 Surface 75.2 ••• 

15 1,.2 ••• 
18 7 ., ••• 
21 69.1 ••• 
27 ;6.5 ••• 
30 54.1 7.6 

,-·--<<-'?'~-. ~ 

~-1 ... f@-'. . Augw.ft 2, 194#' Surfaoe 79 . 8~9 
i .t,M,,11• , , , 15 76 . ;~. 
"{1h··--·.,.,;:"·,'., 

20 66 ••• 
25 57 6.2 
30 51 ••• 
35 49 4.5 
40 '46 ••• 
50 44- . ••· 
55 W+ 0.1 
60 ~ ••• 

West central por- 61 September 15, 1947 Surface 74.7 ••• 
tion o:t lake 15 74.5 ••• 

18 74.5 ••• 
21 70.9 ••• 
30 53.1 10.2 
33 50.5 ••• 
36 48.4 ••• 
39 47.1 ••• 
~ ••• 4.6 
45 45.3 1.1 
60 ~4 o.o 

l 
V Analysis by nc1eveland and Middlebrook," u. s. Forest Service (?). 
2 

V Analysis by A. G. Horn, u. s. Forest Service. 

Methyl 
orange 
alkalinit 

105 
• •• 
• •• 
• •• 
••• 
••• 
• •• 
••• 
135 

115 
• •• 
••• 
• •• 
••• 
••• 
• •• 
• •• 
tli6 

121 
• •• 
• •• 
• •• 
• •• 
153 
• •• 
168 
• •• 
187 

11} 
• •• 
• •• 
• •• 
• •• 
139 

116 
• •• 
• •• 
152 
• •• 
155 
• •• 
••• 
169 
• •• 

110 
• •• 
• •• 
• •• 
••• 
• •• 
• •• 
• •• 
• •• 
••• 
163 



in three ef the lakea. Pickerel, limerald and Sylw.n.. is suitable tor 

trout tram. the staadpoint of temperature and dissolved oxygen during 

the summer. Kimball Lake is not suitaale for cola water species, sinoe 

water of suitable temperature has insui'fieient oxygen to support fish. 

Methyl orange alkalinit"ies for all four lakes are high, indieating hard 

water. 

A reeord. of the species ef fish in the aerth lakes is shGWJl in 

Table XXIII. Estimates ot abundance are indicated, 'based on. the fre

quency of occurrence of the species in Institute eolleotiens, and. in 

creel census records. Collections were made in 1926, 1934, 1941 and 

1945. In adtition. to the speeies showa, yellavr pikeperoh are kn.nn to 

n present fra past planting records• as well as from oreel census 

reooris, although the species has not been celleotei by netting. Due 

to the wide oanectiua between the tour lake•• it oan probably be as

&111111.ei that all species ocovring in one lake proba'bly occur in the ethers 

at least in 811&11 numbers or at certain times ot the year. line species 

of game fish colleetea ill Piekerel Lake in.elude northern pike, yellow 

pereh, largemouth bass, green sunfish, bluegills, pwapldaseeds, rock 

'baas, erappies and 111.ud pickerel. Ot these, mud piekerel &1:1.d green 

sunfish have not been eolleeted. in Kimball Lake. A fn smallmouth bass 

have occurred 1a oreel census records fr• the latter water• as well aa 

tra Syl-van Lake. By and large, although the species present are 

about the same in all four lakes, game fish are fner in number in 

liknerald and Sylvan Lakes than in the other two. lakes of the ohain. For• 

age fish are also fner in number in the latter water. The generally low 

population of game fish in these two lakes is probably closely related to 

I': the deyh of submerged aquatic vegetation or other suitable cover there • ..... .__ 
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Table XXIII.--A record of species ef fish collected in the north Newaygo lakes. 

Newaygo County. with estimates of their abundance. 

Pickerel Lake Kimball Lake Emerald Lake S lvan Lake 

Ga.me fishes General abundance 

Mud pickerel Rare ••• ••• • •• 
Northern pike Common Occasional Rare Rare 
Yellow pereh Common Abundant Rare Rare 
Smallmouth bass ••• Rare • •• Rare 
Largemouta bass Abundant Abundant Common Occasional 
Green sunfish Common ••• Rare Common 
Bluegill Abundant Abundant Rare Ocoasienal 
Pum.pkinseed Comm.on Comm.on ••• • •• 
Rock bass Common Occasional Common Common 
Black crappie Occasional Occasional Rare Occasional 

Coarse fishes 

White sucker •• • Rare ••• • •• 
Yellow bullhead Common Occasional Occasional ••• 

Forage fishes 

Blackehin shiner Abundant Abundant ••• • •• 
Blackuose shiner Occasional Occasional ••• • •• 
Golden shiner Common Occasional ••• • •• 
Bluntnose minnow Cammon Abundant Occasional Occasional 
Mudminnew Rare ••• ••• • •• 
Banded killitish Common Common ••• • •• 
Johnny darter Common Rare Common Occasional 
Iowa darter Common Rare Cammon Comm.on 
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together with probable low productivity ot the almost pure marl sub

strat\11'1. 

Bear :mid-September, 1947, five net days (ene gill net, 125 feet 

long, set for 24 hours) in Pickerel Lake yielded 32 bluegills, 20 yellGW 

perch, 6 northern pike, 6 rook bass, 2 black crappies, 1 pmnpkinseed, 

1 largemouth bass and 7 yellow bullheads. A similar am.ount ot netting 

in Kimball Lake produced 82 pereh, 24. uluegills, 10 rook bass, 5 blaek 

crappie, 1', northern pike, 3 largemouth bass, 3 yellow bullheads, 1 sucker 

and 2 golden shiners. In 1-1/2 net days at Bnerald Lake, the catch was 

4 rock bass, 1 northern pike and 1 bluegill. In Sylftll Lake the yield 

tor a similar period was 18 rook bass, 3 Bluegills,; green sunfish, 

1 black crappie, l northern pike, and 1 yellow perch. 

General creel census records for the chain ot tour lakes, for the 

period from. 1941 to 194-7, are tabulated in Table XXIV. Bluegills have 

dominated the recorded eatch in each of these waters during the period, 

with perch, rook~••• crappies and pum.pkiaseeds also occurring in see 

numbers in eertain of the lakes. The hours of fishing censused during 

each season have been rather few. By and large, the reports showed 

better than average fishing throughout m.ost of the period in eaeh lake, 

with the exception of Emerald lake, where reports are too few in number 

to permit any conclusions. 

The rate of growth of gam.e fish in the north Newaygo lakes is 

show.a in Table XXV. A very distinct contrast from the situation in 

the south lakes, discussed above, is indicated. The data presented 

demonstrate that, by and large, rate of growth of game fish in the 

north Newaygo lakes is equal to or exceeds the average for these species 

throughout the state. Perch grw considerably faster than the average, 
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Table XXIV.--Summary or general or•el oenaua reeorda for the north Newaygo Lakes. Newaygo County. 1932.1947.C-----"' 

Number Small- Large-
et Roura Oatoh 

' 
Northern Yellc,w Yellow mouth mouth Pumpkin- Blue- Rook 

Year an lers fished er hour ike bau baa• Heel ill bass Ora ie 

Piokerel Lake 

1941, 5 10.5 44 4.19 ••• 3 ••• ••• ••• ••• 4l. • •• ••• 
1942 16 37.2 ~ 0.73 l 19 • •• ••• • •• 7 9 • •• ••• 
1943 17 42.; 109 2.58 ••• 7 •• • ••• ••• 4 '1T • •• l 
1944 rr 65.0 71 1.09 •• • 8 ••• ••• l 2 50 10 • •• 
1945 25 ;a.5 34 0.58 ••• ••• 1 ••• • •• • •• 31 2 ••• 
1946 31 69.5 76 1.09 3 8 l ••• ••• • •• 51 •• • 13 
1947 12 3.43 ••• ••• ••• ••• ••• ••• 12 • •• • •• 

To-tal 1 2 286. 1. 0 4 6 2 ••• l l 291 12 14 

Kimball Lake -
1932 2 e.o 1; 1.63 ••• 3 • •• ••• ••• • •• 10 • •• • •• 
lf33 1 3.0 15 5.00 ••• • •• 2 ••• • • • 2 8 3 • •• 
1934 38 153.0 264 1.73 3 47 ;6 5 2 12 111 28 ••• 
1935 9 l~.o 26 0.79 ••• 2 4 ••• ••• • •• 20 ••• • •• 
i936 ,, 124.5 439 3.53 l 56 2 5 10 14 261 1 89 
1937 3 12.0 53 4.~ ••• • •• • •• ••• ••• ••• 53 • •• ••• 
1939 16 39.0 33 0.85 ••• • •• • •• • •• ••• I 31 • •• .... 
1942 2 1.0 ••• 0.00 • •• ••• • •• • •• •• • ••• • •• • •• • •• 
1943 9 7.5 21 2.so ••• 1 • •• ••• • • • ••• 19 • •• 1 
1944 4 9.0 19 2.11 ••• 3 • •• • •• ••• ••• 16 • •• • •• 
1945 15 36.0 7 1.94 • • • • •• ••• • •• • • • ••• 7 • •• • •• 1946 9 24.-0 29 1.a1 ••• ••• • •• ••• • •• , ... 29 • •• • •• 
1947 2 1.5 2 1.3 ••• • •• • •• ••• ••• •• • 2 • •• • •• 

Total ~ 451. a.04 4 112 '4 10 12 30 

Emere.ld.La.ke -;~j(ri--;ei 
'!:<.·'a,··, 

23.0 40 1.74 2 26 11 1952 l ••• ••• ••• ••• ••• ~=: 6.5 a 0.,1 1 ••• ••• • •• ·1 ••• • •• •• • ••• 
5.5 2 0.36 • •• ••• ••• ~- •• • ••• 2 ••• . ... 

19h2 ' 16.2 22 1.21 ••• ••• • •• ••• ···•· - • •• 7 • •• 1; 
1,W..'· 9.0• / h'' ••• o.oo '._.;;• ••• ••• ••• • •• •• • • •• • •• • •• • •• 1,t..,~: , •• ,t4~,, ... o.ocs- ··c-1~,,'_/··. ••• ••• • •• •• • ••• ••• •• • ••• • •• 
l 1,.0 ··~:,,". 11 1.20 ••• 4 ••• ••• ••• • •• • •• ••• 1 

Total 2 74.7 78 1."4 2 4 ••• • •• l 2 18 16 

Sylvan.!!!!, 

1934 7 29.0 44 1.52 • • • 2 2 3 ••• • •• 33 4 ••• 
1935 J 6.o ••• o.oo ••• ••• • •• ••• • •• ••• • •• • •• • •• 
1936 4 6.o a 0.33 ••• • •• • •• 1 ••• ••• • •• l ••• 
19,1 4 24.0 6 0.25 • •• ••• 2 • •• ••• ••• 4 • •• • •• 
19;9 11 ;9.0 68 2.27 ••• ••• • •• • •• ••• ••• 28 • •• 4o 
194() 4 10.0 ;o ;.oo ••• ••• • •• • •• • •• ••• 30 ••• = • •• 
1941 3 4.e, ' 1.50 ••• ••• ••• • •• ••• • •• 6 • •• • •• 
1942 10 16.5 lo6 6.42 ••• •• • ••• • •• • •• ••• 3 • •• 10; 
1944 6 15,0 12 o.a0 l 10 l ••• ••• ••• ••• • •• • •• 
l 8 10~0 22 2.20 . , .. ••• ••• • •• • •• • •• 12 • •• • •• 

Total '° 150. 1.v, 1 12 5 4 ••• • •• 126 5 14. 

l v Summaries prepared by Mr. K. G. Fukano. Records for 1947 are ineomplete. 

Sueker 

• •• 
• •• 
• •• 
••• 
• •• 
••• 
••• 

••• 

• •• 
• •• 
• •• 
••• 
••• 
• •• 
• •• 
• •• 
• •• 
• •• 
• •• 
• •• 
• •• 

••• 

• •• 
• •• 
• •• 
••• 
• •• 
• •• 
• •• 

••• 

• •• 
• •• 
• •• 
••• 
• •• 
• •• 
• •• 
• •• 
• •• 
• •• . ... 
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Table x.xv ••• Rate of grOW'th of game fish in the north Newaygo lakes• 1947 .t . 

Age groutq(Rcmaa n.umerals) and average lerutth ia in.ehes 
Speoiea ana lake I n III IV V VI VII 

Yellow 2eroh 

Pickerel Lake ••• 6.4C9W 8.1(8) 10.4(2) 11.3(1) • •• • •• 
Kimball Lake ••• 6.6(2) 8.8(1.t6) 9.7(33) ••• • •• • •• 
Syl-van Lake ••• 6.7(1) ••• ••• • •• • •• • •• I 

State anrage · ••• 5.a 6.4 7.5 a.5 ••• • •• 

Bluegill ' 

Pickerel Lake ••• ,4..2(11) 5.5(4) 6.6(3) • •• • •• • •• 
Killball Lake ••• 4.1(3) 6.0(7) 7.4(4) • •• • •• • •• 
Syl"fUL Lake ••• • • • • •• 6.5(1) • •• • •• • •• 
Fmeral4 Lake ••• ••• • •• 5.5(1) • •• • •• • •• 

State average ••• 4.3 5.4 6.6 • •• • •• • •• 

Black era;eEie 

Pickerel Lake ••• 7.3(2) ••• • •• ••• ••• • •• 
Kimball Lake ••• 6.7(2) s.o(;) ••• ••• •• • • •• 
Sylft.Jl Lake 4.7(1) ••• • •• • •• ••• • •• • •• 

State a,rerage ••• 5.9 s.o ••• • •• • •• • •• 

Rook bass 

Pickerel Lake •• • ••• 5.8(1) 7.e(3) 7.8(2) • •• • •• 
Kimball Lake ;.9(1) ••• • •• 6.6(4) 7.8(1) ••• • •• 
S:,l"fUL Lake ••• 4.1(5) 4.5(5) 6.6(3) ••• ••• • •• 
:&n.eralcl Lake ••• ••• 5.3(2) ••• 7.3(1) • •• • •• 

State average 3.2 4.3 · 5.2 6.2 7.3 ••• ••• 

tar1em.outh bass 

Pickerel Lake •••• ••• 11.4(1) ••• • •• ••• • •• 
Kimball Lake 7.6(;) ••• ••• ••• ••• • •• • •• 

State average 6.1 ••• 10.0 ••• • •• • •• • •• 

t Age cleterminations by Dr. Wm, c. Beckman . 
'8' Rom&ll numerals show number of &1U1uli on scales. Oolleetions were made during September. 

3 -'it Figures in parenthesis show number of specimens on which average length is based. 

I 
I 

' 
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reaching legal size (6 inches) late in their first or early in their 

second year of life. Bluegills appear to grow at about an average rate 

(to slightly above average) in age groups·where sufficient numbers of 

specimens are present to provide an average tigwe which is likely to 

be representative of the group. The same is true of black crappies and 

rock bass, although two- and three-year-old rock bass in Sylvan Lake 

are somewhat behind state averages. Largemouth bass are too fn in 

number to permit conclusions, although the few individuals sampled 

showed a good rate of growth. Pickerel and Kimball Lakes are, in 

general, productive, hard water lakes typical of many in southern llichi

gan. Vegetation covers most of the declivities and shallows but is not 

present in toe great abundance. A good balance at present appears to 

be maintained between predators and forage species. Sylvan and :Emerald 

lakes are mu.eh less produetive. For the relatively fewer numbers of 

game fish presen1., growth appears to be slower than in Kimball and 

Pickerel Lakes, although the rate does not fall seriously behind the 

state average for any of the species concerned. The effect on growth 

rate of ether species of the plantings of adult yellow pikeperch made 

in the ehain during the past 15 years is a subject for interesting con

jecture, upon which we have no definite evidence at the present time. 

IV. Results of a tagging experiment conducted in certain waters of the 

Muskegon River Drainage during 1947. 

A. Introduction. 

Marking of fish 'by sme means or other, as by fin-clipping or 

by attachment of tags at a:n.y one of several parts et the body, is a 

well.established and much-used method for studying fish movement. The 



use of a numbered tag manui'aotured from a non-rusting metal (usually 

monel) permits recognition of a fish throughout the period of its life 

span following tagging. Its movement between the time 0f release and 

recapture can thus be ascertained, and inf'ormation concerning its grewth 

is often obtained as well. 

The fate of game :f'ish which are moved to upstream. waters during the 

Newaygo transfer has been a matter of speculation for many years. Many 

anglers have claimed that fish are never able to return to their original 

habitat once they are transferred. Others claim with equal vigor that 

most of the fish return to downstream areas or to Lake Michigan within 

a short period. It is believed by some that the transfer materially 

improves pikeperch fishing in the waters which are stocked, while others 

doubt i,s value in this respect. Reliable observations concerning these 

matters have never been reported. 

In the interest of obtaining information about the fate of trans

ferred fish, the Institute first conducted a marking experiment in 

1932~ Mr. e. J. Hyland, then employed by the Coaservation Department, 

~ubbs- Carl L., "Results of Tagging Experiments on Muskegon River, 

1932," Institute for Fisheries Research Report No. 195, March 7, 

1933 (ms). 

tagged 250 game fish between April 3 and April 22 of that year, which 

were distributed among four upstream impomdments. The total included 

172 yellow pikeperoh ranging tram 10 to ;6 inches in length and averag

ing 18.8 inchesJ 65 rainbow trout, 10-1/4 to 32 inches long (average 

24-4 inches); and 13 northern pike with an average length of 22.9 inehes. 



The tags used were No. 3 strap tags (such as those shown in the top 

half of Figure 16, 'below), fastened to the gill covers of the fish. The 

returns from the tagging experiment were disappointingly small. Nearly 

a year after tagging (March 7, 1933), only five reports of recaptures 

had been sul::mitted by anglers. ho of these were trout and three were 

pikeperch. Of the latter, one had passed through Rogers Dam and the 

other two remained in the ponds in which they had been released ( Croton 

and Hardy, respe~tively}. The report on the work suggests that poor 
v 

cooperation in reporting tags, or unsatisfactory attachment of the tags, 

may have been responsible fGr the low (2 percent) return. The attach

ment of tags on gill covers of these species has lost favor in Michigan 

during recent years, and its reliability bas been questioned. Several 

of these factors and others may have contributed to the small return in 

the 1932 experiment, 

To meet a long-standing need for further evidence on the movements 

of yellow pikeperoh transferred to upstream. waters from the river below 

Newaygo Dam, a more extensive tagging pregra.m. was undertaken in the 

spring of 1947. Between April 14 and April 25, a total of l, 750 tags 

were placed on yellow pikepereh before they were stocked in upstream 

impoundments and certain lakes in the Newaygo area.¥ 

~Mr. Clarence Taube and Mr. Floyd Simonis, of the institute staff, 

assisted with the tagging. Mr. Leland Anderson, of the staff, and Mr. 

and Mrs. Fred Stanley, Newaygo, assisted with the work for a portion 

of the period during whieb tagging was done. 

B. Technique.--Two sizes of tags were used in the marking of trans

ferred pikepereh, a No.~ strap tag {used in most of Michigan's fish 
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marking studies) and a "Rasco• livestock ear tag (manufactved by the 
- -· 

lfatioal Band and Tag Cempan.y). The tags used are shtml in Figure 16. 

The smaller tag, shown ia the top half of the photo~pb., is slightly 

over oae-half ineh lag when in position on 'the .fish. It is about ae

eighth heh in width and baa a weight ot very slightly over one-half 

gram.. The larger tag, shown ill the lower half of the figure is slightly 
,.•' 

over an iD.oh lcg, has a width ot 5/16 ineh•s· and an average weight of 

3.1/3 gram.a. 1'he latter 'tag was, in ge:n.eral, •secl. en tish of large 

size ( over 20 inches) and was fasten.eel around the lower jaw of _the fish, 

piercing the gular membrane. A tag ef · thia type is show:a in place in 

Figve 17. The smaller sise tag·was plaoed on fish under 20 inches in 

length, in the same position as the larger tag. The width of the dentary 

'bone in pikeperch makes use of the small tag a the lower jaw very di:f'

fieult in large fish. By way of an experiment, and particularly after 

the supply of large tags was exhausted, a eonsiderable·num.ber of the fish 

tagged were marked on the upper jaw, with the tag passing around the 

:maxillary and premaxillary bones, as sho,m in Figure 18. lfearly all 

fish so marked were ever 20 inches in lagth. In tiah of large size. 

the distal eau o:t' the maxillary bones are sufficiently wide to prevent 

the tag from being fereed off in a backward direotia. as might con

ceivably oeev in smaller fish. Several large fish tagged in the upper 

jaw llbieh were examined after a period of several months. were observed 

to haTe the tag pushed snugly up against the widened end of the maxillary• 

where it was being held firmly in place. 

Ia the tagging operation, pikeperch were removed frcm the liTe 

boxes of the.netter• and placed in a metal tub, in lots of 10 er 20, 

depending upon size. Each was then measured to the nearest 1/10 inch 
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(Figure 19) and sexed. These data were recorded, together with the con

dition of the ovaries in the case of females (all males were ripe, shed

ding quantities of milt upon the slightest touch). One worker then 

grasped the fish by the head and nape, holding its body snugly up against 

his side and beneath the arm (Figure 17). The mouth of the fish was 

hel4 open with the index finger of one hand. (Although the yellow pike

perch has very formidable dentition, it was found that an ordinary cloth 

work glove, preferably with the index finger reinforeed with adhesive 

tape, offers sufficient protection·to avoid injury). With the jaws thus 

held open, a second worker applied the tag, utilizing two pairs of 

sharp-nosed pliers in holding and clinching it. (Automobile pliers were 

found to be somewhat more satisfactory for the large tags). After tag

ging, the fish were placed in a second tub of water and later removed 

to a live box to await transfer to an upstream area. 

In general, work progressed rather slowly. Fish were removed tran. 

live boxes, hauled up the river bank in small lots, tagged and later 

returned to a live box. Changes in tagging station were required, as the 

supply of fish in eaeh live box became exhausted. The larger fish 

struggled formidably, and time was consumed in getting them measured 

and in position for tagging. Etherization was attempted, but the need 

for constantly guarding against over-anesthetization while at the same 

time having a sufficiently strong solution to be effective, together 

with the reduction in the number of fish which could be handled in a 

given lot, appeared to void the advantage of easier handling offered by 

the stunned fish. A tagging rate as high as 50 per hour occurred in• 

.frequently and never over a prolonged period. The maximum. number tagged 

per day by the three-man crew was ?:15• 





The tagged fish, along with others taken by the natters, were 

stocked in the five impoundments of the main stream of the river (Newaygo, 

Croton, Hardy, Rogers, and Big Rapids) and in four lakes near Newaygo 

(Hess, Brooks, Pickerel and Emerald). Points of access to the various 

waters were posted with signs (Figure 20), requesting that fishermen 

send in records ot tag numbers, lengths, and dates and locations of 

capture of any tagged fish caught. 

o. Controls.--In order to determine whether there might be a signifi• 

cant mortality of tagged fish over and above untagged fish handled in 

the transfer, a group of 48 fish, one-half of which was tagged and the 

other half untagged, was held in a hatchery pond for observation. 

Detailed data concerning these fish are shown in Table XXVI. Eight of 

the group of 24 tagged fish were tagged with large jaw ta.gs, eight with 

small jaw ta.gs, and the remainder with maxillary (upper jaw) tags. The 

numbered fish averaged 20.3 inches in length and the untagged 20.2 

inches. The tagged series was divided into 12 males and 12 females while 

the unmarked group consisted of 14 females and 10 .males. All fish were 

placed in Pond No. 19 at Lydell Ha.tchery, Comstock Park. on April 18. 

This pond has an area of 0.92 acres and is up to 4 or 5 feet in depth 

when filled. 

On April 21, 3,009 10-month-old suckers, averaging 3.9 inches in 

length, were stocked in the pond for forage. This total was augJRented 

on May 17 oy 82,000 advanced sucker fry. 

lhployees at the Lydell Hatchery observed the pond for mortality 

at frequent intervals. One untagged dead fish was removed on April 29, 

and another on May Z]. A badly decomposed pikeperoh which had probably 

borne a tag was removed on May 17, and No. 35 was found dead on May Z]. 
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FISHERMEN! 
TAGGED WALLEYES 

ARE PRESENT IN THESE 
WATERS 

~ 
PLEASE REPORT 

ANY TAGGED FISH CAUGHT TO: 
FISHERIES DIVISION 

OR DEPARTMENT OF CONSERVATION 
LANSING, MICHIGAN 

THE FOLLOWING INFORMATION IS DESIRED, TAG NUM
BER, DATE CAUGHT, LOCATION IN LAKE WHERE CAUGHT, 
AND LENGTH OF FISH. 

YOUR COOPERATION WILL INCREASE OUR KNOWLEDGE 
OF THE GROWTH AND MOVEMENTS OF THIS SPECIES 
AND HELP TO IMPROVE ASHING. 

MICHIGAN DEPARTMENT OF CONSERVATION 
INSTITUTE FOR FISHERIES RESEARCH ....... 

Figure 20.--Sign used for posting waters in whieh tagged pikeperch 

(walleyes) were stocked. 

by 11 inches. 

Signs were cardboard. 14 inches 
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TableXXVI.--Data pertaining to yellow pikeperch controls held at Lydell Hatchery. 1947 • . 

A. Tagged fish . 
April 18 July 22 ' November 10 

Tag Total length Type.Jr Total length Gain in length Standard length Total length Ga.in in length Weight Condition of Lymph'.o- . -
n1l!llber (inches) Sex Condition ta.g (inches) (inches) (inches) (i.Ju,~es) (Since April 18) Pounds Ounces caudel fin eystis . -
576 22.1 F G J 21.8 -0.3 18.6 21.7 -o.4 2 12 £rayed ••• 

577 21.8 M R J -21.7 -0.1 ••• • • • ••• • •• • •• ••• • •• 

. 578 22.6 F G J 22.4 -0.2 19.2 21.9 ..0.7 2 11 £rayed present 
I 

579 22.0 M R J 21.6 -0.4 ••• • • • . ••• ••• • •• • •• • •• 

580 22.4 F R J 21.8 -o.6 • • • • • • ••• . . . ••• • •• • •• 

581 22.3 F G J 21.9 -0.4 ,19.0 22.0 -0.3 2 9 frayed ••• 

582 21.0 M R J 20.1 -0.3 ., 17.7 20.9 -0.l 3 6 frayed ••• 

583 21.9 M R J 21.5 -0.4 18.4 20.6 -1.3 2 5 frayed ••• 

20 16.6 M' R j 16.8 0.2 15.0 17.7 1.1 l 13 frayed ••• 

21 19.7 M R j _ 19.6 -0.1 16.7 19.9 -0.2 ••• ••• • •• • •• 

22 19.9 M R j 19.7 -0.2 17.4 20.4 0.5 2 10 normal ••• 

27 16.1 M R j 16.1 o.o J.4.8 17.4 1.3 l ll normal present 

28 
I 

19.0 M R j 18.7 -0.3 I • •• ••• ••• • •• • •• ••• • •• 

29 19.8 F G j 19.6 -0.2 17.7 21.0 1.2 3 2 frayed present 

34 12.7 M R j 13.0 0.3 12.2 14-5 1.8 l 2 normal ••• 

35 15.3 M R j ••• • •• ••• • •• ••• • •• • •• • •• • •• 

23 22.1 M R m 22.0 -0.1 19.4 23.0 0.9 4 1 normal ••• 

24 23.a F R m ••• •• • ••• ••• • •• ••• • •• • •• • •• 

25 21.0 F G m 20.5 -0.5 ••• ••• • •• ••• • •• • •• • •• 

26 21.1 F R m 20.7 -o.4 18,2 21.3 0.2 2 14 normal ••• 

30 21.6 F R m 21.2 -0.1.i. ••• • • • ••• ••• • •• • •• • •• 

31 20.3 F G • 20.0 -0.3 17.7 20.9 _ o.6 2 12 normal present 
• . 

32 22.5 F G m ••• ••• ••• • • • ••• ••• • •• • •• • •• 

33 19.6 F G m 19.2 -0.4 17.5 20.2 0,6 2 12 frayed ••• 

Average 20.30 ••• • •• • •• 20.02 -o.24 17.30 20.23 0.35 2 10 • •• • •• 
' 

Vrn this column, "J" indicates a large jaw tag, "j", a small jaw tag. and "m" a tag across the 
maxillary and premaxillary in the upper jaw. ' 

·. L ~~-~ 
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Table XXVI.--Data pertaining to yellow pikeperoh controls 
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held at Lydell Hatchery, 1947 • 

. 
B. Untagged f'ish L 

j 

11 
I 

April 18 July 22 November 10 i 

Total length · . Tota.l length I Standard length Total length Wei~t Condition of Lympho-
(inches) Sex Condition 

. 
{inches) (inches) (inches) Pounds Ounces c.,ude.l fin cystis 

18.3 R 14.4 
; 

14.o 16.5 present M 1 7.5 norm.al 

22.6 M R 15.3 14.2 16.6 1 7 norm.al ••• 

21.7 M R 15.5 14.4 16.9 1 6 normal present 
i 

20.2 M R 17.1 14-8 16.9 l 7 frayed ••• 
\ 

21.4 M R 18.3 16.6 19.4 2 6 normal ••• . . 
15.4 M R 19.1 16.4 19.6 2 3 ! 

normal ••• 

19.2 M R 19.1 17.6 20.1 2 10 frayed ••• . y• 
·J 

13.7 R 19.1 17.6 
.. 

normal 
., 

M 20.7 ., 3 3 ➔ 
••• "f 

14.5 M R 19.9 18.4 21.1 3 3.5 ' 
frayed preJLt 

"'~ ;:a. 
:f 

17.4 M R 20.0 18.l 21.4 3 1 normal ••• 

23.4 F G 20.3 18.5 21.5 4 1 frayed present 

22.3 F R 20.4 18.8 21.9 3 9 frayed ••• 

21.3 F R 20.7 18.7 21.9 ••• • • • ••• ••• 
i 

23.3 F R ·~21.2 19.3 22.6 3 13 normal ••• 

21.5 F R 21.3 19.2 22.6 3 5 frayed ••• 

23.5 F R 21.5 19.9 23.3 3 10 frayed present 

20.5 F G. 21.6 ••• •• • • •• • •• • • • ••• 

19.1 F G 22.1 ••• • •• ••• • •• ••• ••• 

20.1 F R· 22.7 ••• ••• • •• • •• • •• ••• 

21.1 F R 22.8 ••• • •• ••• • •• • • • ••• 
' 

21.4 F R 22.8 ••• •• • 
; ••• ••• • •• ••• 

20.2 F s 23.2 • •• ••• 
••• • •• • •• • •• . . 

22.9 F G . . ••• ••• ••• , ... ••• • •• • •• 

19.7 F R: ••• ••• ••• • •• • •• • •• • •• 
, 

20.20 ••• ••• 19.93 l-7 .28 20.19 2 11 ••• • •• 

-· -



On July- 22, the pond was lowered and the pikepereh were removed 

by seining, for observation. Twenty-two untagged and 21 tagged fish, 

as indicated in Table XXVI, were removed, measured, and returned to 

the pond. The table shows that 18 ot the tagged fish (individually 

reeognizable) had become reduced in total length, two had gained slightly, 

and the length of ene had remained unchanged. Average length of the 

tagged survivors was ao.02 inches, while that of the untaggei fish was 

19.9~, indicating a.n. average loss of 0.28 inches in the former and 

0.27 inoh.es in the latter. The average loss as determined from sum ... 

aation of speoifio gains and losses of each tagged fish was 0.24 inehes. 

This figure is more aoewate than the other average given, since the 

size of the fish which died during the experiment would have a consider ... 

able bearing on the average size of the survivors, and might easily 

obscure individual losses or gains in length. 

The midsummer inspeetion, brought en by the euriosity of the 

writer concerning the fate of the controls and its bearing on each ot 

two sizeable pikeperch taggillg experiments then underway, probably 

caused some mortality. The pond refilled more slowly than was ex

pected, and fish were replaced in the pond while the water was still 

shallow, very roiled, and warmer by over ten degrees than that to which 

the fish had been accustomed. By August 6, six untagged pikepereh and 

three tagged tish (numbers 580, 25, and one other) had been found dead. 

Two additional tagged fish {nllllbers 577 and 30) were rem.oTed in late 

August {mortality probably not caused by the July handling). Two fish 

(Bos. 583 and 578) dropped a distance of two feet during the July 

handling, and which struggled for several seconds cm the dry ground, 

were later :f'ound to have surviTed. 
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All fish were reaoved from. the pond and measured agah on lioTelll

ber 16. The data ~en are shan. in Table XXVI. Fifteen tagged and 

16 etagged fish Bl1M'ived. Bxeept tor one tagged fish which was not 

recovered. all dead fish had been observed by employees at the hatehery. 

By Jlovember 10. average gain in length of tagged fish. based. on. indi

viclual measurements. was 0.35 iaehes. Hine showed a gain in length 

during the ■Ullllller and the lengths of aix contil:u1ed to be less than when 

the fish were first placed ill th.e poad in April. 

Weights of the avTiTI.llg tagged.and \Dltaggecl fish. are giTa in 

the table. Although m.ost of the length• among the marked fish do not 

have en.et opposites UlOll.g the mtaggecl fish. for ••pariaon ,aere is 

a general indication that atagge4 fish are heavier than tagged fish 

ot the same sise. 

Among the aur'ri.vora in November. eight tagged fish and seva un

tagged fish showed severely fraye4 caudal fins. LJD1Phooystis. a virus 

disease eharacterir.ed by tum.orous outgrowths oa the fins and body. 

occurred abou't equally in both groups. The 41eease was n.ot observed 

among fish seleoted for controls in April although it was very •uch in 

evidence among piltepereh ill the Muskegon River. and was not noticed. in 

July. One of the UD.tagged ooatrol fish obserTed in Boveniber was severely 

atflioteq with the disease. 

LoH of condition. gamt. lean form, was veey evident aaeng &Gile 

fish• bG'th tagged. and untagged, in July. but was much less of'tea ob

served i:a November among the controls. Such loss was also observed 

during July among both tagged and large etagged pikeperoh (probably 

also originating i'raa. the tran1ter) in the upstream. impc1nmdJaen:ts. and. 

appears to occur &Tea in the presoce of an abundance et food. and the 

cause is not well ,mderstood. 
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!he m.est im.portan:t revelation of the contrel experiment is th.a'!; 

there was probably no signitioant mortality as a result of tagging. !hue 

returas to anglers of tagged pikeperch sheuld be representative of the 

returns of all fish JDOYed in. the Newaygo transfer during 1947• 

An a.expeeted developmen.t in the eentrol experbaent was the tind

il!J.g ot 14 yoag pikeperch ill the eontrol pond ia November. :latural 

reproduction bad evida.tly occurred. with spawning probably taking place 

very aeon after the introducticm. of the fish in .April.· It •7 have 

ooourred. on a aall seotio:a of the bettcn where scattered gravel is 

exposea, or near the intake pipe where both. a sand bottom and a steac1.y 

flaw of water oeeur. Judging by tlle usual spawning ha'bitat ohesen 'by 

pikepereh, reproduction would not have been expeeted.. :tts occurrenoe 

in the pond possibly lends eredenee to ocoasional reports of young pike

perch occurring (always in very small n-.bers) in waters into which ripe 

adults have been introduced• but in which reproductie:nwoul4 scarcely 

be expected to oeour. The Y•UD.g pikeperoh toun.d in the pond averaged 

9.8 inches in length and. 4. 7 oimces in weig)>.t. 

D. Jfotes ea the reoeveries of tagged pilceperch by anglers and movements 

of this speoiea in the Muskegon drainage.--The first tag return received 

after the transfer was for a pikeperch whieh baa 'been ca11ght on April 26. 

just 12 days after stoeldllg at a point just below Croton Dam. Fram that 

time o:n. letters reporting tagged fish began reaching the Inati tute in 

increasing n.•bers until the end of Jw.y. when the number subsided. see. 

what. A reoor4 of the date of tagging. size ot the fish• and distance 

trawled between the time of release and reoapture was sent te the 

fishermen when ad.dresses were known. Dr. William. c. l!eokman aok:newled.ged 

-.ay of the letters during the s\Daer. while the writer was in the field. 
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A total of 221 tagged pikeperch he.d been reported by November 15, giving 

a return of over ;,12-1/2 percent on the 1,750 fish tagged. 

Data regarding the recoveries, both at the time or release and as 

reported by anglers at the time of recapture, a.re shown 1n the 'V&l"ious 

sections of Table XXVII. Each section of the table deals with the 

tagged fish stocked in the specific water named. The length, sex, con

dition (if a female) and location of release is shCffll, together with the 

date and location ot recovery, length of the fish as reported by the 

angler, and the county (if a resident) or state of residence of the 

fishenian. 

'fhe S\JIIIIDAry shown in Table.lXVIII is derived from u analysis of 

the data in Table XXVII. A concise picture is given of the more im ... 

portant results of the tagging study during the first fishing season 

following transfer. A return of 165 pikeperch, or 12 percent of the 

tagged fish stocked in the im.poUl'ldments, and a 12.6 percent return 

(47 fish) of those planted in the Iewaygo lakes is indicated. Recovery 

information on nine other tag returns is ineom.plete. 

Largest returns among fish stocked in the :impoundments were from 

those stoeked in Big Rapids and Hardy Ponds, with returns of 20.8 and 

18.5 percent respectively. Croton showed a 12.6 percent return and 

Rogers and Newaygo 9.6 and 8 percent respectively. Sixty percent of 

the fish recaptured in the impoundments were caught in the same water 

in which they had been stocked. For the Newaygo lakes this figure was 

55 percent. Over 85 percent of the recoveries of tagged fish stocked in 

Croton and Hardy Ponds were made in these same ponds, although Rogers 

Pond appears to have retained only 12.5 percent of its fish. All re

coveries of tagged fish stocked in Big Rapids Pond were made at points 
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Table XXVIl--Tabulation of returns from tagged yellow pikeperoh stocked in certain waters of the Muskegon River 

drainage, 1947. 

A. Ta 
Recover 

of 
Tag Condition, Type Date of Days Milea Reported Gain in ResidenoeAangler 
number Len th Sex if female ta release Location Date out traveled len th len th State or count) 

April 
77 16.a M j 20 Newaygo May ? 10+ 3 ••• ••• Newaygo 

97 24.3 F R m 20 Newaygo July 13 84 ••• • •• ••• Montcalm 

107 1a.9 M j 20 Newaygo July ~o 81 12 ••• • •• ••• 

138 25.2 F R m 20 Muskegon Lake July 12 83 47 • • • ••• Muskegon 

ll.i6 24.9 F R m 20 Newaygo September 22 155 ••• 22.3 -2.6 Kent 

431 21.6 F ••• J 14 Muskegon Lake July 10 87 44 23.0 1.4 Muskegon 

432 19.0 M J l!i Lake Michigan June 12 59 50 ••• • •• Muskegon 

434 25.4 F ••• J 14 Kalamazoo River August 15 123 92 23.5 -1.9 Ottawa 

438 26.7 F ••• J 14 Saugatuck July ? 77+ 90 • •• • •• Allegan 

453 24.5 F ••• J 14 Lake Michigan August 12 120 90 24.0 -0.5 Van Buren 

460 22.5 M J 14 Newaygo May 6 22 ••• • •• • •• Muskegon 

49612 18.6 M j 14 Newaygo April 26 12 0 ••• ••• Kent 
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B. Tag returns from yellow i,ikeperch stocked in Croton Pond, Newaygo County 
'' 'Ra1---- .. 

i, 

Reaidenoe 
Tag Condition, Type Date Days Miles Reported Gain in ot angler 

~ number LenJ1:th· Sex it female tag Releasec Location Date out traveled lenJ1:th len.rth (state or county 
April 

50. 19.3 M j 19 Croton September 24 158 1 19.5 0.2 Indiana 
I 

53 19.5 Jl j 19 Croton July 31 103 1 19.2 -0.3 Kent 

. , 32:7 22.0 F .,. J 14 Lake Michigan June 12 59 51 ... ... Muskegon 

347 21.7 F ? J 14 Croton October 7 176 1 20.0 .1.7 Kent 
,' 

355 22.3 },{\~ J 14 Newaygo July 12 89 13-1/2 22.0 -0.3 Kent 

373 20.0 M J 14 Croton August 17 125 3A 20.0 o.o Ohio 

I 386 22.7 F ? J 14 Croton July 26 lOj 1/2 23.0 0.3 Kent 

391 20.7 M J 14 Saugatuck July? 77+ 91 ... . .. Allegan 

684 23.a M J 19 Croton July 13 85 l 24.1 0.3 Wayne· 

702 20.9 M J 19 Croton September 20 154 1 19.0 .1.9 Florida 

704 23.9 F G J 19 Muskegon Lake July 2 74 48-1/2 ... ... Muskegon 

705 22.1 F G J 19 Croton August ? 103+ 1 ... ... . .. 
712 25.6 F G lJ' 19 Croton July? 72+ 3ft. 26.3 0.7 Kent 

718 22.7 F R J 19 ~ewaygo July 27 99 12-1/2 22.5 -0.2 Kent 

721 20.8 F R J 19 K:roton July 28 100 1/2 20.8 o.o Kent 
,. 

722 20.4 F R J 19 Croton May? 11+ . . . 21.0 o.6 ... 
730 24.s F R J 19 Croton September 10 lll4 1 24.3 -0.5 Newaygo 

------·· . .. ·.-·.- .. 
-· 

•. . . ....... 
July'l3 85 3/t. 22.8 0.1. Ohio 733 22.7 F -t.,•~- J 19 Croton 

' ~ ; ., •· ,.,_ ..... ·.~y•·· ••, .;. ! 
736 25.2 r If~ ·-- J 19 Croton July 9 81 l 25.3 0.1 Ingham 

-.. ·• ' 
..... 

* .... ~ .. . ,· :•· ...... ~' ;•_.1-;~h:'.'•. .-, 1-
, 737-.> .. 25.3 . •,F . R.'~ · J ; ·:·•19 Croton August 2 105 l ; ..... , ..,.- .... ·- ... :Muskegon 

/; 
-.·,.'"~---~-~-~\ .. !:iic~f,,.. :-:: .. :~~:i~·4:·· ~ .. , , ·· ~- -"•r~~t~·, -;.1;,. __ ;~~ ... --· •·· ,,_, .. -~ -, .. ...... . ... ~·,~";: ·, 

~-·'". 
·'· "' ' 47 · · ··-1~·------ . 26.0 

.. . "'15';3·-- ··Newaygo· 741 ... 25.T . ~-"''" ... ~, ~•. '·J . · · 19 Croton -· ,:--,-~.;. June·5 
•.. 

•, 

7l.i2 23.5 F ·o J 19 Lake Michigan June 18 60 51 ... ... Muskegon 

71.ih 21.s M J 19 Croton August 4 107 Up 1 ... ... Indiana 

748 23.8 F R J 19 Croton August 16 117 1 24.o 0.2 Berrien 

I 752 25.2 F R J 19 Croton August 9 112 1 25.0 .0.2 Kent 



.. •_I ,:, 

' .. ,. 

752 25.2 F R. J 19 Croton August 9 112 l 25.0 -0.2 Kent 

756 26.6 F R J 19 Croton August 9 112 l 26.0 -o.6 Kent 

;,. 1o69 24.2 F R J 23 Croton July 21 89 ... 23.8 -0.4 Newaygo 

1074 . z,.o F R J 23 Croton July 25 93 2-1/2 27.0 o.o Kent 

1079 '24.4 F R J 23 Croton July 26 94 2-1/2 24.0 -o.4 Ohio 

1082 25.6 F R J 23 Croton July 10 78 2-1/2 25.0 .o.6 Ohio 

1084 22.1 F R' J 23 Croton July 17 85 2-1/2 ... . .. Wayne 

1097 22.4 
,, 
\I F R'. J 23 Croton July Z7 95 2-1/4 20.0 -2.4 Kent 

"' 
1099 21.9 F R J 23 Croton July 9 77 2-1/2 21.5 -0.4 Ohio 

1100 24.2 F R. J 23 Croton September 15 145 2-1/2 24.0 -0.2 Kent 

1102 21.0 F C--; J 23 Cr-oton September 26 156 2.1/2 21.0 o.o Indiana 

1107 22.1 M J 23 Croton July 26 94 2-1/2 22.0 -0.1 Ken'\, 

1110 20.4 M J 23 Croton Juil.y 18 86 2-1/2 20.0 -o.4 Kent 

1123 23.1 F ,:..: J 23 Croton June 23 61 1/2 25.0 1.9 Indiana 

1266 24.6 M m 25 Croton October 19 . 177 Up 1-1/4 ... Kent 

1267 22.8 F R m 25 Croton June ? 36+ 2-1/4 22.0 .o.8 Kent 
~----·~ .. ~--..:,_,·' 

~:1276 22.6· F . :x: m 25- Croton July 26 92 2-1/2 22.0 .o.6. Kent 

1278 26.2 F --~ m 25 Croton July 29 95 2-1/4 25.6 .o.6 Washtenaw 

,\ ~ . 
2-1/2 1290 19.1 M j 25 Croton October 18 176 19.0 -0.l Kent 

1295 26.0 F .R, m 25 Croton July 24 90 2-1/2 27.0 1.0 Ohio 

1301 18.7 M j 25 Croton July 22 88 2-1/2 23.8 5.1 Newaygo 

1304 23.3 ? m 25 Croton July 12 78 2-1/2 23.0 -0.3 Kent 

1307 19.1 M j 25 Croton June 23 59 2-1/2 20.0 0.9 Kent 

1310 18.1 M j 25 Croton. June 28 64 2-1/2 17.5 -o.6 Kent 

1314 20.6 M m 25 Croton August 2 99 2-1/2 20.5 ..0.1 Kent 

1324 'Z7 .2 F R: m 25 Croton July 26 92 2-1/2 27.0 .0.2 Kent 

1331 18.9 M j 25 Croton August 10 107 2-1.,4 19.0 0.1 Ohio 

I 
1335 19.6 M j 25 Croton July 21 87 2-1/2 18.5 .1.1 St.· Joseph 

..... 1 ..... nL ,-, "' ,. ?<i Croton Jul:r 3 69 2-1/2 27.5 o.6 Kent 



I 

1266 

1290 

1295 

1301 

1304 

1307 

1310 

1314 

1324 

1331 

1335 

1342 

1347 

1;49 

1356 

1358 

Z7669 

49721 

49737 

f; 49746 
.. .;, ___ 497¼ 

49723 

24.6 

19.1 

26.0 

18.7 

23.·3 

M 

M 

F 

M 

? 

M 

M 

M 

Z7 .2 F. 

18.9 ";;y 

20.1 

19.9 

M 

F 

M 

M 

M 

M 

M 

M 

R 

.. __ 11.. _' 

IL 

IL 

m 25 Croton 

m 25 Croton - ~-"V-:· ...-..-~,~ --,....-, . .,.,... 

m -25 - Croton 

:· m 25 Crotoii-

j 

m 

j 

m 

j 

j 

m 

m 

j 

j 

m 

j 

m 

j 

j 

j 

m 

j 

m 

m 

m 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

14 

16 

16 

16 

16 

16 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton. 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton 

Croton 

Saugatuck 

Croton 

Croton 

Saugatuck 

October 19 . 1n Up 1-1/4 ... 
June ? 36+ 2-1/4 22.0 -o.8 

Indiana 

Kent 

Kent ---~· ........ 
July 26 

. .J. 92 

. 95 

176 

9Q 

88 

78 

59 

64 

99 

92 

2-1/2 22.0 -o·.6 : Kent 

July 29 

October 18 

July 24 

July 22 

July 12 

June 23 

June 28 

August 2 

July 26 

August 10 

July 21 

July 3 

July 28 

July 4 

July 18 

June 22 

June 28 

Ma:, 31 

August 1 

70 

84 

58 

75 

45 

106 

July 25 100 

September 23 160 

July? 75+ 

2-1/2 .19.0 

2-1/2 27,0 

2-1/2 23.8 

2-1/2 23.0 

2-1/2 20.0 

2-1/2 17.5 

2-1/2 20.5 

2-1/2 27.0 

2-1,,.4 19.0 

2-1/2 

2-1/2 

2-1/2 

2-1/2 

2-1/2 

2-1/2 

1-3/4 

1 

91 

1 

1 

91 

··-

22.0 

21.0 

18.0 

20.0 

1a.5 

22.0 

24.o 

... 

-0.1 

1.0 

0.9 

.o.6 

-0.1 

0.1 

o.6 

o.o 

o.o 

... 

Kent 

Ohio 

Newaygo 

Kent 

Kent 

Kent 

Kent 

Kent 

Ohio 

St. ·Joseph 

Kent 

Ohio 

Kent 

Kent 

Kent 

Ionia 

Ottawa 

Kent 

Ohio 

Allegan 
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Table XXVII (Continued) 

c. Tag returns from yellow pikeperoh stocked in Hardy Pond, Newaygo County 
Release -- Recover 

Residence 
Tag Condition, Type Date Days Miles Reported Gain in of angler 

' number Len th Sex if female tag released i Location Date out traveled length length state or count 

3 21.6 F -R 
April 

m 18 Hardy June 21 64 1-1/2 ••• • •• Ionia 

7 18.8 M m 18 Hardy June 18 61 1-1/2 ••• ••• Kent 

8 21.0 M m 18 Hardy August ? 104+ 1-1/2 22.0 1.0 Montcalm 

272 19.5 M j 22 Croton July 17 86 6 .. 1/2 19.5 ••• Kent 

277 16.6 M j 22 Hardy August 9 109 1-1/2 ••• • •• Allegan 

4o4 20.7 F ••• J 14 Croton September 26 165 6-3/4 21.0 0.3 Indiana 

405 22.6 F R J 14 Hardy June 29 76 l 22.5 .0.1 Kent 

407 23.5 F ••• J 14 Hardy May? 16+ 1-1/2 .. . . . • •• Ingham 

409 22.4 F ••• J 14 Hardy October 12 181 • •• 22.0 -0.4 Ingham 

4lo 23.4 F ••• J 14 Hardy July 7 84 1-1/2 23.0 .. o.4 Illinois 

411 25.1 F ••• J 14 Croton July 3 80 6-3/4 25.0 -0.1 Kent 

423 24.o F R J 14 Hardy July 27 104 Up 9-1/2 23.5 -0.5 Kent 

430 19.4 M J 14 Hardy October ? 169+ l ••• • •• Ottawa 

551 23.0 F R J 18 Hardy July 4 77 Up 1/2 22.0 -1.0 Kent 

554 23.0 M J 18 Hardy June 12 55 Up 2-1/2 23.5 0.5 Kent 

555 21.2 M J 18 Hardy August 23 127 Up 1/2 21.0 -0.2 Kent 

558 25.5 F G J 18 Hardy August 18 122 1-1/2 24.5 -1.0 Indiana 

560 24.3 F .R J 18 _!ardy August.? 104+ 1 .. 1/2 26.5 2.2 Kent 

562 22.5 F 's J ,18 July 24 CJ'! l~l/2 ••• ••• Kent 
> ~_,,,", ___ ••• -

564•··• · 22.e , : Jl J · 18 dy July 28 101 1-1/2 21.0 .1.0 Ohio 
·;·"..;,.,<;'~1;•~-.- _-:--:~:~-. '-✓ • 

~ '68 ~.3· ,,..~,,. ·-*~.,~~-•:~~~J; J 18 Hardy June 20 63 1/2 26.o 0.7 Kent 

569 24.7 F -a J 18 Hardy September ? 135+ l-1/2 27.0 2.3 Tuscola 

571 25.6 F t,R J 18 Hardy September 21 156 1-1/2 ••• • •• Ingham 

573 26.5 F .. ·R J 18 .• Hardy August 3 107 1-1/2 26.5 o.o Kent 

966 25.1 F .··;R J 22 Hardy August 30 134 1-1/2 25.0 -0.1 Indiana 

975 24.9 F R J 22 Hardy June 13 52 1 ••• • •• Kent 

'179 23.6 F R J 22 Hardy September 24 155 1-1/2 23.0 .o.6 Cass 

982 23.5 F .~o J 22 Hardy August 10 110 1"!"1/2 24.o 0.5 Kent 

987 26.1 F ,R J 22 Hardy J\llle 30 ~ 1-1/2 ••• • •• Kent 

1000 20.1 M J 22 Croton August 1 101 6-3/4 19.8 -0.3 Kent 

27684 16.4 M j 14 . Hardy October 5 174 ••• 17.0 o.6 Ingham 

27687 19.4 M j 14 Hardy July 29 106 1-1/2 1a.o -1.4 Newaygo 

27698 15.5 M j 14 i Hardy September 8 147 1-1/2 15.a 0.3 Indiana 

49957 19.7 M j 18 Croton July 17 90 6 19.5 .0.2 Kent 

49968 23.4 F R m 18 Hardy July 29 102 1-1/2 23.0 -0.4 Newaygo 

49979 20.2 M m 18 Hardy Ootober 12 177 ••• a 25.0 4.8 Ingham 

49998 22.5 M m 18 Hardy August? 104+ 1-1/2 22.3 -0.2 Kent 



Table XXVII(Continued) , 

D. 

163 

173 

186 

206 

218 

219 

227 

238 

295 

301 

314 

315 

832 

833 

840 

883 

901 

908 

:/1:.: 920 

937 

943 

953 

963 

1l4o 

1141 

1151 

1191 

8356 

8371 

8374 

8379 

8381 

8386 

8389 

49665 

49676 

49680 

4969a 

22.6 

21.3 

22.5 

25.3 

25.5 

23.9 

19.3 

18.3 

19.5 

22.a 

22.3 
24.2 

20.5 

20.1 

22.0 

16.6 

22.8 

20.1 

49'95 20.6 

~~I.~t 19.1 

49710 

49880 

49883 

49905 

. 23.0 

23.0 

20.1 

Sex 

F 

F 

F 

F 

F 

F 

M 

M 

? 

M 

F 

F 

F 

F 

F 

F 

F 

F 

F 

M 

M 

M 

F 

M 

F 

F 

F 

F 

M 

M 

M 

F 

F 

F 

M 

F 

M 

F 

F 

F 

M 

E 

M 

Condition, Type Date 
it' female . t'ag released·· Loca'tion 

April 
R: m 21 Hardy 

R: 

R, 

R'.' , 

R 

R, 

R' 

R 

J?.: 

.It: 

(J{ 

R 

R 

:R 

G 

R 

.. G 

G 

R 

R 

R 

G 

m 

m 

m 

m 

m 

j 

j 

j 

j 

m 

m 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

m 

j 

j 

j 

m 

m 

m 

j 

m 

j 

m 

m 

j 

m 

m 

m 

m 

m 

m 

21 

21 

21 

21 

21 

21 

21 

20 

20 

20 

21 

20 

22 

22 

22 

22 

22 

21 

24 

24 

24 

24 

17 

17 

17 

17 

17 

17 

17 

16 

16 

16 
16 

16 

16 

16 

16 

16 

17 

17 

17 

Hardy 

Croton 

Hardy 

·Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Rogers 

Hardy 

Hardy 

Hardy 

Rogers 

Hardy 

Croton 

Rogers 

Croton 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Hardy 

Croton 

Rogers 

B'ard.y 

Hu''t 
Hardy 

Croton 

Hardy 

Rogers 

Hardy 

Hardy 
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Date 
Days Miles 
out traveled 

June 7 47 20-1/2 

July 5 75 . 

July 25 95 

September 20 152 

August 2 103 

June? 4o+ 

August 13 

July 26 

October ? 

August 19 

July 29 

July 30 

. July 3 

August 30 

July 26 

August 10 

159+ 

117 

'96 

gr 

74 

132 

Cf! 

111 

74. 
100 

22 

24-1/4 

22-1/2 

23 

22 

23 

23 

16 

21 

21 

21 

4 

23 

23 

22 

4 
28-f/4 

.. October ? 

. Jll:lf.26 

161+ 16 

,, •:mt 

July 1 

June 14 

October? 

July 11 

July 4 
-- -~~~.;£~ 

June 6 

May 11 

• June 16 

August 6 

August 19 

70 

53 

161+ 

80 

74 

43 

17 

·53 

104 

124 
June ? J.i4+ 

September 20 l56 

October? 166+ 

October 10 

July 30 

July 29 

July 28 

August 14 

October 7 
July 11 

August 2 
r.-<t-, 

. ~- ~•: 

lugxtat 9 

Jun•<t1· 

October 3 

May 30 

August 3 

July 20 

July 22 

176 

104 

103 

103 

120 

108 

115 

66 

170 

W+ 

108 

21 

7-1/2 

26 

22 

20-1/2 

16 

18 

19 

23 . 

4-1/4 

22-1/2 

18 

5+ 

2; 
23 

23 

28 

23 

4 

19 

Reported Gain in 
len th len th 

••• • •• 

••• 

••• 

••• 

• • • 
1a.o 

24.o 

••• 

27.0 

21.3 

••• 

••• 

21.0 

18.0 

• • • 

••• 

26.0 

20.8 

24.o 

• • • 

22.0 

14.0 

22.0 

23.0 

21.0 

.... 
21.0 

• • • 

••• 

22.0 

••• 

••• 

••• 

••• 

• •• 

-0.1 

••• 

.. o.; 

-0.1 

0.2 

• •• 

o.4 

o.4 

••• 

••• 

••• 

••• 

0.3 

0.4 

o.o 

••• 

o.o 

-2.6 

0.2 

.o.6 

••• 

••• 

-1.0 

••• 

1.8 

• •• 

Residence 
of angler 

(state or count) 

Washtenaw 

Midland 

Newaygo 

Kent 

Newaygo 

Kent 

Indiana 

Kent 

Ingham 

Iowa 

Newaygo 

Washington, D.c. 

Mecosta 

Indiana. 

Kent 

Saginaw 

M.ecosta 

Indiana 

Kent 

Washtenaw 

Kent 

Kent 

Montcalm 

Kent 

Iowa 

Mecosta 

Kant 

Ingham 

Montcalm 

Washington, D.c. 

Mecosta 

Ohio 

Kent 

Keat 

Allega:n __ 

Ionia 

Newaygo 

Kent 

Kent 

Ohio 
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Table XXVII ( Continued) -106.. 
. . 

. 
. 

E. Tag returns from yellow pikeperch stocked in Big Rapids Pond, Mecosta County 
Release Recovery 

.ttesidenoe 
Tag Condition, Type Date of Days Miles Reported Gain in ot angler 
number Length Sex if female tag release Location Date out traveled length lens:th (state or county) 

April '" 

1241 23.6 F ••• J 15 Hardy october 7 175 29 .. 1/2 23.0 -o.6 Clinton 

1249 19.8 F ••• J 15 Croton July 7 81 34 • •• ' ••• Ohio 

1250 21.2 F ••• J 15 Hardy September 23 161 ·29.1/2 21.0 .. 0.2 Indiana 

49626 18.l M j 15 Hardy July 23 99 29 .. 1/2 ••• • •• Ohio 

49653 19.7 M j 15 Hardy July 25 101 29-1/2 ••• • •• Ohio 

I 
·-

., 

-- -"~~wt n•~-•-;;,~, ~c:.~- .:- :·- · 
•• ''. • ' ' , '. •- ", •· • •· ',:;¥;f~c•/Cf§Jr••• •.. ,· ; ~ 
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' 
Table XXVII(Continued) . 

F. Te.g returns from yellow pikepereh stooked in Pickerel Lake, Newaygo County 
°R•1"1A.AA Recovery 

Residence 
Tag Condition, Type Date ot Days Miles Reported Gain in of angler 
number Lene:th Sex if female tag release Location Date out traveled leruz:th length (state or county) 

April 
472 20.3 M J 15 Pickerel June l 47 0 ••• • •• Ohio 

477 24.3 F ••• J 1.5 Pickerel August 5 112 0 24. 0 -0.3 :Manistee 

485 23.0 F ••• J 15 Pickerel August 9 116 0 23.5 0.5 Florida 

488 24.8 F ••• J 15 Kimball Lake September 23 161 1/2 25.0 0.2 Newaygo 

489 21.0 F ••• J 15 Penoyer Creek July 13 89 l • • • • •• Newaygo 

4si'2'*',4.~:';'>,~.Jt,,.,:~,,,.., ••• J .15 Kimball Lake July 24 100 1/2 21.0 -0.2 Illinois 

495 24. 9 F ••• J 15 Piokerel October 25 193 0 26.0 1.1 Indiana 

1201 24,8 F ••• J 15 K:imball October 6 174 1/2 24.0 -0,8 Indiana 

1203 22.6 M J 15 Pickerel October? 168+ 0 22.0 -o.6 Ohio 

1209 21.7 F ••• J 1.5 Kimball July 24 100 1/2 24.0 2.3 Muskegon 

49613 19.4 M j 15 K:imbe.11 June 20 66 1/2 20.3 0.9 Kent 

49614 16.7 M j 15 Pickerel August 6 144 0 17.0 0.3 Kent 

49615 16.5 M j 15 Kimball July 15 91 l/2 16.5 o.o Newaygo 

49618 18,4 M j 15 Emerald July 24 100 1/2 18.0 -0.4 Kent 

49622 20.7 M j 15 Kimball September 2 140 1/2 21.0 0.3 Newaygo 

49624 16.3 M j 15 ~:\ Kimball July 29 74 1/2 15.5 -o.s Newaygo 
·. 

c 



!able_ lXVII ( Continued.) 

o. Ta 

es chm.ee 
Tag Condition. Type· Date of Daya Jlilea ot angler 
number Le th Sex it female ta release Looation Date out traveled state er eemt ) 

Apri 
584 20.9 M J 19 lherald September ? 134+ 0 ••• • •• Kent 

585 26.0 F R J 19 Sylftn June? 1-2+ 1/2 ••• • •• Kent 

592 27.2 F G J 19 . &.erald August, 106 0 ••• • •• Kent 

595 22.6 F R J 19 Jimerald. June 30 7'1. 0 ••• • •• Indiana 

685 10.7 F G J 19 &nerald September f i~+ Q ••• • •• Kent 

J 19 Emerald July 14. 86 0 22~5- o.~ Keat 
- --- --- -----·~--, s J 19 a.ralJ August 9 112 0 24~0 0.3 Kent 

:.,,:,·. 
-.. , ,;. ::: ... · .,..-,. 

'632 f!'(.2 F G J 19 '&neralcl August 3 106 o· ••• • •• Kent 

633 23.4 F R J 19 Pickerel July 7 79 1/2 ••• ••• Indiana 

651 22.0 F R J 19 lherald September ., 134+ 0 ••• ••• Kent 

655 25.6 F R J 19 Emerald. June 26 68 0 2~h5 .e.1 Saginaw 

670 23.6 F G J 19 Emerald Jul724 127 0 23.5 ..0.1 Kent 

672 rr,.3 F G J 19 Em.erald August t 103+ 0 f!'/•3 o.o Kent 

1211 23.a F ••• J 15 &eralci June 29 75 0 24.0 0.2 Kent 

1212 25.0 F ••• J 15 Sylvan August 9 116 1/2 25.5 0.5 Kent 

1223 25.6 F ••• J 15 Pickerel August 1 107 1/2 25.4 -0.2 Newaygo 

1229 22.6 F ••• J 15 Sylvan July 13 89 1/2 20.0 .2.6 Kent 

12,0 20.6 F ••• J 15 Syl"98.ll July f!'/ 10, 1/2, 22.; 1.9 Kent 

12,1 24.3 F • '1• J 15 Pickerel July 23 99 1/2 25.5 1.2 Illinois 

12,1 21.6 ),{ J 15 Kimball October 12 180 l 21.0 .o.6 Kent 

1240 25.7 F ••• J 15 Emerald. July 21 97 0 25.0 .0.7 Ken15 

, l,.9631 15.e M 0 15 Emerald August 19 12' 0 ••• ••• Jliasouri 

49646 18.4 )4 j 15 Kimball October 9 177 l 1s.o -o.4 Inclia.u. 

49'47 17.5 M j 15 F.in.erald A:agust 16 123 0 17.5 o.o Newaygo 
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Table XXVII{Continued) 
. 

' 

I 

H. Tag returns from yellow pikeperch stocked in Hess Lake. Newaygo County 
Release Recovery 

Residence 
Tag Condition., Type Date of Days Miles Reported Gain in of angler 
number Length Sex if' female tag release Location Date out traveled length length (state or county) 

April 
49766 22.a F R m 17 Hess July ? 74+ 0 • • • ••• Newaygo 

49800 ::-21.7 M 
) 17 Brooks July 20 94 1/2 20.0 -1.7 Genesee m 

49845 19.8 M j 17 Hass August 30 135 0 22.0 2.2 Cass 

~ '•·· 

. 
.. 

- --- - ~ 



-110-

Table XXVII( Continued) 

! 

I. Tag returns from yellow pikeperoh stocked in Brooks Lake, Newaygo County 
RAlear-iA 

. 
l?"""'0V""T"IT 

- · Residence 
Tag Condition, Type Date Days Miles Reported Gain b. o.f.' anglers 
number Length Sex if' female tag released Location Date out traveled length length (state er. county) 

April 
530 21.6 F R J 17 Brooks August 15 120 0 21.0 -o.6 Kent 

535 20.5 F G J 17 Brooks July 12 86 0 20.5 o.o Kent 

49933 1a.3 M j 17 Brooks August 18 123 0 18.0 -0.3 Newaygo 

4~ 15.3 M j 17 "s. Br. Muskegorl'July 9 83 ••• 1a.o 2.7 Allegan 

.£.., ,":..,..-.;.,·:I "I.· .< ,. ,. 
i 

i 

---- ·-- j 
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Table XXVII (Continued) 

J.. Incom-plete reports of tagged fish taken in the Muskegon River 
Release ' Recovery 

Residence 
Tag Condition, Type Date Days Miles Reported Gain in of angler 
number Length Sex if female tag released Location Date out traveled length length (state or county} 

April 
1015 ••• ••• • •• • •• ••• Hardy June 18 • •• ••• . •-• • •• Ionia 

••• • •• ••• • •• • •• ••• Croton August 10 • • • • •• 21.0 ••• Kent 

••• ••• ••• ••• ••• ••• Hardy July? ••• • •• ••• • •• Kent 

••• ••• • •• ••• ••• • •• Hardy October ! ••• • • • • •• • •• Ingham 

••• ••• • • • • •• • • • • •• Croton October 7 ••• • •• • •• • •• Kent 

251.V 13.1 M j 22 Hardy (from 
Rogers),v 

October 5 166 ••• 16.0 2.9 Ingham 

917-¥ 26.5 F R; J 22 Hardy (from 
RogersW 

October .4 165 ••• 26.6 0.1 Ingham. 

97~ 23.2 F R J 22 Hardytrom October .4 165 ••• 2,4.o o.s Ingham 
Hardy 

2768,{1 l4 Hardy(from October 5 174 Ingham 
. 

19.0 M j • • • ••• • •• 
Hardy~-

I 

1 
\/Detailed data received too late for inclusion in tables in this report. Included in other tables as "incomplete." 

~Indicates place of release of fish 

I 

I 

--- ---- ------ --
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a 

XX.VIII 
Table .--Summary of recoveries 0£ marked yellow pikeperch., Muskegon River 

' 

drainage., 1947. 

Recoveries 
,. 

. ' Where stocked Elsewhere 
Number Tota.l Total Percent of Percent of 

Water tai:i:ied number percent Number recoveries Number recoveries 

Newaygo Pond 150 12 a.o 6 50.0 6 50.0 

Croton Pond 501 63 12.6 55 87.3 8 12.7 

Hardy Pond 200 37 18.5 32 86.5 5 13.5 

Rogers Pond 500 48 9.6 6 12.5 ~ ff7.5 

Big Rapids Pond 24 5 20.8 0 o.o 5 100.0 . 
Total for 
impoundments 1.,375 165 12.0 99 6o.o 66 40.0 

'J -
Pickerel Lake 50 16 32.0 6 37.5 10 62.5 

Emerald Lake 150 24 16.0 15 62.5 9 37.5 

Hess Lake 100 3 3.0 2 66.7 1 33.3 

Brooks Lake 75 4 5.3 3 75.0 1 25.0 

Total for lakes 375 47 12.5 26 55.0 21 45.0 
-

Incomplete data ••• 9 • • • • •• •·•. ••• • •• 
-

Grand total 1.,750 221 12.6 125 59.0 87 41.o . 

I 

I 

I 

Ii... 
~ 
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ill the stream below this im.poundment, and in the case at Newaygo Pond 

half the recoveries were from this impoundment and the remainder were :frn 

points downstream. 

With regard to the important :matter of the passage of fish through 

the various dams, an au.lysia of Table XXVII shows that the nlllll.bers of 

tagged fish which were recovered after passing through each of the various 

dams were as followsa Newaygo, 12; Croton, SJ Hardy, ll; Rogers, 42; and 

Big Rapids, 5. Only 2Li- tagged .fish were stocked above Big Rapids Dam, 

while numbers whichwre stocked at points above the other dams are mueh 

larger. (See Table XXVIII). One fish was recovered after passing 

through three dams (Big Rapids, Rogers and Hardy). Four passed through 

Big Rapids and Rogers, and .five through Rogers and Hardy. None are 

known to have gone through both Croton and Hardy, but six went through 

both Croton and WewaygoJ together with six which were stocked· just below 

Croton Dam, these went on to Muskegon Lake (three) and to Lake Michigan 

(nine). 

:tlove:ments of tagged pik:epereh in the river are graphically shown 

in figures 21, 22 and 23~ Figure 21 shows the approximate locations 

j; 
'¢"' Drafted by Wm. Cristanelli 

of stocki?l.g and recovery of tagged pikeperch planted ·in Big Rapids and 

Rogers Ponds~ Figure 22 gives the same information for Hardy Pond, and 

Figure 23 for those in Creton and Newaygo Ponds. 

~ 
,,~- ·t' 











It has been shown~ha.t pikeperch:move from a point one m.ile below 

o/Carbine, w. F., and Applegate, Vernon c., "Recaptures of Tagged Wall

eyes, Stizostedion '!!,.• vitreum {Mitchill) in Roughton Lake and the 

Muskegon River, RoscCID'JDlon County, Michigan," Copeia, 19.42, No. 2, 

PP• 97 - 100. 

!loughton Lake to Big Rapids Da.m.. The movements of the species in the 

lower Muskegon, as described above, complete the proof that it would be 

possible for a pikeperch to migrate from Roughton Lake to Lake Michigo, 

although no individual fish ha.s been known to do so. 

The observations of movement of transferred fish as described above 

make it possible and of considerable interest to outline the probable 

fate of the 4,129 pikepereb which were stocked above the five dams 

during the 1947 Newaygo transfer. This is attempted in Table XXIX. 

Figures in the table are ba·sed on the assumption that tagged and e-

tagged fish were taken by anglers with equal facility and in numbers 

exactly proportional to their respective representation among the 

transferred fish. Whether or not this was true is of course not definitely 

known, although the assumption is believed to be entirely logical. It is 

further assumed that opportunity for and inclination teward movement 

through the dams were equal for marked and unmarked fish. A third as

sumption is that mortality among tagged and untagged fish is equal, a 

suppo~ition well borne out by the control experiment at the Lydell 

Hatchery (discussed above). Mortality figures are not known, and are 

not considered in the table. ill totals shown are reducible by a small 

· percentage, logically equal for all figures, to allow for mortality. 
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XXIX 
Table •--Probable (estimated) movements during the first fishing season of 4,129 yellow pikeperoh stocked 

in Muskegon River impoundments in 1947. 

Number remaining in Probable numbers moving to: 
Location where Ntmber WAter where stocked Newaygo Croton Hardy Lake Michigan 
stocked stocked Number Percen1:, Number Percent Number Percent Number Percent Number Percent 

Newaygo Pond 410 205 50.0 ••• • •• ••• • •• • •• ••• 205 50.0 

Croton Pond 1,854 1,619 87.3 59 3.2 ••• • •• • •• ••• . 176 9.5 

Hardy Pond 572 495 86.5 ••• ••• 77 13.5 ••• ••• • •• • •• 

Rogers Pond 1,116 J.4o 12.5 ••• • • • 116 10.4 860 77.1 • •• ••• 

Big Rapids Pond 177 0 o.o ••• ••• 35 20.0 142 so.o • •• ••• 

Totals 4,129 2,459· 59.6 59 1.4 228 5.5 1,002 24.3 381 9.2 

-------~-- - -- - -
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A total of 19 tagged fish (1.4 percent of the total planted in the im.-
• 

poundments) were recovered dead, as tabulated in Table XXX. The reports 

of dead fish by anglers and others are probably not complete, however, 

and the pereeatage is though~ to be slightly higher than this figure 

would indicate. On the other hand, it is almost undoubtedly lower than 

the 10.4 percent mortality figures which the eontrols would indicate 

{as of July 22). The controls were probably insufficient in number to 

give a reliable estimate of mortality to all transferred fish. At the 

law 118.ter temperatures during and after the transfer, fish killed during 

the transfer would be expected to float for a period of several days. 

Any mortality of consequence would have undoubtedly been observed and 

reported by Consumers Power employees who remove debris which collects 

near intakes to the turbines, at frequent intervals. Although, as 

mentioned above, the figure is not definitely known, a guess of 4 or 

5 percent might be advaneed as being fairly well in line with actuality. 

The figures in Table XXIX show that of the 4,129 fish stocked, 

2,459, or about 60 percent, probably remained in the water in •hich 

they were planted, while the remainder migrated through one or more 

dams. A total of about a thousand reached Hardy Pond from upstream 

areas and remained there, 228 left upstream areas to reside in Croton 

Pond, and 59 took up residence in Newaygo Pond. One hundred seventy

six from Croton and 205 from Newaygo Reservoir, went all the way back 

to Muskegon Lake or to Lake Michigan. 

The tagging results show unmistakably that any of the power dams 

on the Muskegon can be negotiated by large adult fish wishing to move 

downstream. Although no single fish is known to he.Te passed through all 

five dams, there is no cause £or belief that this could not or does not 

occur. 13ig Rapids, Rogers, and Newaygo dams apparently offer little in 
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Table XXX ••• Tagged fish found dead after stocking in the Muskegon River. 

Release Release 

Tag Condition, Type Date 
number Length Sex if female tag released Looation 

April 
193 22.9 F G m 21 Rogers 

' 
214 16.7 M j 21 Rogers 

317 22.0 F G m 24 Rogers 

692 24.8 F G J 19 Croton 

828 24.8 :M J 20 Rogers 

8l.i4 25.0 F ct· J 20 Rogers 

847 22.2 F G J 20 Rogers 

871 20.4 ? J 21 Rogers 

882 21.2 F ~ J 21 Rogers 

898 21.; F G, J 22 Rogers . 

900 22.4 F Q: J 22 Rogers 

911 24-0 :M J 22 Hardy 

1135 25.3 F G. J 23 Croton 

1152 27.0 F Ge J 24 Rogers 

1178 21.5 F G J 24 Rogers 

1248 20.5 F ••• J 15 Big Rapids 

1254 23.2 F G: m 24 Rogers 

8399 21.7 M m 17 Rogers 

••• ••• ••• ••• • •• ••• Rogers 

. 



the way of an obstacle to downstream. migration during at least some 

portion of the year. Croton and Hardy dams appear to be eonsiderably 

more difficult to negotiate. This ia quite understandable in the case 

of the latter. since water has been spilled through it oa only rare 

occasioas since its construction, and aone was passed during 1947 • .lll -
fish passing through this dam had to go through the power deveioping 

units ef the dam. It is presumed that if thie coeurs in the case of 

H&J-d.y Dam., it may also occur among the other dam.a. Reports of man.gled 

fish being fond below the various dams, received :f'ram. time to time, 

suggest that not all fish are successful in negotiating the structures 

uharmed.. The most recent report reached the Institute in the form of 

a letter fran 11r. J. T. Wilkinson,· Regional Fisheries Supervisor at 

Paris, to Dr. L. X. Allison, Pathologist et the Fish Division, under 

date of May 29, 1947 • It quotes in part a letter written by Consern.

tion Officer Alger Cline te the Field Administration Division's Distriot 

Supervisor at Baldwin, Mr. Karl Kidd.er. A portion of the letter ia 

requoted here in turns 

"I have made an investigation regarding the dead walleyes which 
haTe been found below the dam at Hardy Pond. 

"I teel sure that these fish were killed in the wheel at the 
pGWer house. I talked with several people who say that this always 
happens when there is a period of extreme high water. 

"While there is no proof they think th.at the grates are removed 
at this time so as to be cleaned and this lets the fish get to the 
wheels." 

Whether transferred and other fish moved through the dam at this or 

at other times is not mown, and the dates when the fish passed through 

the spillways or turbines of other dams can only be surmised. Table XXXI 

gives some indication of the periods during which spillways ef some of 
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Table XXXI .-Foot hours~of' water passing through spillways of certain 

Muskegon River dams from April 1 to August 31, 1947. 

Hen. 0 Oroton Hard Roers 

April 8,761 J,W...7 ••• 3,741 

May 7,273 1,632 ••• 1,867 

Jae 2,001 ••• ••• ••• 

July 231 ••• .•. . • •• 

August 25'> ••• • •• ••• 

1 
vOne gate open a distance of 1 toot for one hour. 

ids 

8,349 

4,811 

747 

• •• 
14 
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the dams may have been negotiated. It shows in toot hours (to the nearest 

foot hour - one gate open i.'or a distance of 1 foot f'or 1 hour) the amount 

of water spilled during and since the 1947 transfer. up to the end of 

August. The figures were provided by Mr. B. A. Yfood. af Consumers Power 

Company. Spilling took place beneath the spillway gates. except in the 

case of Croton Dam. where the amounts of water spilled above and below 

the gates was about equal. These figures suggest that possibly most 

movement through spillways took place during May• after pikepereh were 

completely through spawning and while they were attempting their cus

tomary dewnstream. mgratien following the release of sexual products. 

The dates on which the first tagged fish were caught which had passed 

through the various dams gives some further information concerning the 

same point. The first fish known to have passed through Big Rapids Dam 

was caught on July 5. (This pikeperoh had also negotiated Rogers Dam). 

May 11 was the first record for a fish which had moved tbreugh Rogers 

Dam and July 3 was the first record in the ease of Hardy Dam. One fish 

had run both Croton and Newaygo Dams and reached Lake Michigan by June 12 

and another haa. done the same by Jtme 18. 

Among the Newaygo Lakes in which fish were stocked• the best 

returns were from Pickerel Lake (32 percent) and poorest from Hess 

(3 percent). Returns were good from Emerald Lake (16 percent) and poor 

from Brooks (slightly over 5 percent). Over 60 percent of the fish 

stocked in Pickerel Lake apparently moved to other waters in the chain. 

while Emerald Lake retained the majority of its fish. It lost 3 tagged 

fish to Pickerel Lake and received one in return. The general conclusions 

are that utilization of stocked pikepereh is heavy in the north Newaygo 

lakes •. but that these contribute little to the Hess and Brooks Lake fisheries. 
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Pikeperoh are able to negotiate the stream connecting Brooks and Hess 

Lakes and apparently move freely about among the north lakes, (Pickerel, 

Kimball. Emerald and Sylvan). None. or virtually none, appear to get 

back to the :Muskegon River du.ring the first seasen after transfer. 

The figures given in Table XXXII result from summarizing some of 

the results shown in other form in Table XXVII. They indicate that 

during the first fishing season. fish were at large for an average of 

somnhat over three months in both the impoundments and lakes before 

they were captured by anglers. The periods in days were slightly longer 

than those shown in the table. Same anglers did not give dates of 

capture in their reports of tagged fish caught. In these oases the time 

between release and recapture was computed as of the first day of the 

month during which the fish was caught• 

Stream distances traveled by fish in the river varied from Oto 92 

miles and averaged 17.9 miles. The fish traveling the greatest distance 

swam from a point just below Croton Dam through Newaygo Dam. to the 

mouth of the Muskegon and southward in Lake :Michigan to the Kalamazoo 

River. where it was captured about 2 miles east of Douglas. The trip 

required 123 days. The most rapid movement recorded was by a fish which 

traveled down 50 miles of river to Lake Michigan (and an unkn.01m number 

of miles in the lake--the location of capture in the lake was not re

ported) in a period of 59 days. This record may have been bettered by 

several others. however. which reached Saugatuck (about 90 miles) in a 

period of somewhere between 77 to 108 days {exact dates of capture were 

not reported by the fishermen). The fact that five of the nine fish 

whiah reached Lake Michigan were taken in the immediate vieinity of 

Saugatuck suggests that considerable numbers of pikepereh.which migrated 
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XXXII 
Table •--Period between time of release and recapture, and distances traveled 

for yellow pikeperch in the Muskegon River drainage, 1947. 

Days between tag- Distance traveled 
ging and recapture in miles 

Number Number 
Water of records Average of records Average 

Newaygo Pond 12 76 9 47.5 I 

Croton Pond 63 95 61 a.9 
I 

Hardy Pond 31 107 34 2.4 
Rogers Pond 48 101 48 18.5 

Big Rapids Pond 5 123 5 30.4 

Totals for 
impoundments 165 99 157 17.9 

. 
Pickerel Lake 16 117 16 0.3 

Ebl.erald Lake 21.t. 108 21.t. 0.2 

Hess Lake 3 101 3 0.2 

Brooks Lake 4 103 3 o.o 

Totals for lakes 47 110 1.i6 0.25 

Totals, .• 

all waters 212 101 203 13.9 

L - -
-- -- - -
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up the Muskegon in the spring of 1947 apparently frequented the mouth 

of the Kalama.zoo River during the summer. 

It is of interest to note that only six pikeperch were caught in 

the river which had moved upstream from the point at which they were 

stocked. Distances traveled upstream were small, although one fish in 

Hardy Pond was recovered 9-1/2 miles above the point of release. 

It is a matter of common knowledge that pikeperch in the impoundments 

tend to congregate just above the grates guarding the intake structures 

of the dams~ This may be more true of transferred than of native fish, 

although both are caught in some numbers. A substantial percentage ot 

the tagged fish caught in Croton Pond during 1947 were taken by anglers 

fishing from the boom (or from boats anchered near by) which intercepts 

debris floating toward the grates. The boom at Croton is shown in 

Figure 25. Dozens of fishermen were observed fishing from this struc

ture on some days during July, 1947. Rogers Dam. has a similar boom. 

(Figure 26), but angling success was much less pronounced there than 

at Croton (possibly because most transferred fish apparently moved 

downstream very soon after transfer). Hardy Dam has a different type 

of intake structure (Figure ZT). Anglers are familiar with the rewards 

derived fr8Jil fishing in the general vicinity of this structure,and gill 

nets set near it in August took better catches of pikeperoh than those 

set elsewhere in the pond. Newaygo Dam has a narrow raceway leading 

from the im.pomidmeat to the power house, and fishermen line the shores 

near the grates 'When pikeperch are biting. Consumers Power has erected 

signs warning of the danger of fishing in these areas but the public is 

not prevented f'rcm doing so. 

The reason for the concentration of pikeperoh near the grates is 

not known, but it seems to be obviously associated with their inclination 
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to move dewnstreem. The tact that :many native fish of sub-legal size 

are taken in these areas, coupled with our knowledge of the movements 

of certain tagged fish through the power turbines, suggests that at 

least see of the former also migrate downstream. 

The month of recovery of the tagged fish which figured in the 1947 

Newaygo transfer is summarized in Table XXXIII. It shows that almost 

40 pereent of the fish reeovered were taken during July, nearly 22 per

cent in August, and 14 percent in June. The fact that pikepereh are 

seldom. taken in any numbers in other waters during the hot summer months 

lends f&rtieular interest to these results. 

A further study of Table XXVII reveals tha_t the anglers participating 

in the harvest of the fish transferred in 1947 came from a Wide geo

graphic area. Twenty-one Michigan counties, 6 states and Washington 

D. c. were represented. lfinety of the reports received were submitted 

by Kent County fishermen, 20 were from Newaygo, and 15 from Ingham. Other 

counties repres,nted are Muskegon (8), Allegan (6), Montcalm (4), 

Ottawa (4), Ionia (4), Mecosta (4). Washtenaw (3). Saginaw (2), Cass (2). 

Wayne (2) and Van Buren. Clinton, Manistee, Genesee. Berrien, St. Joseph, 

Tuscola and Midland (leach). Most outstate anglers came tram. Ohio (18), 

and Indiana (17). Others were from Illinois (3), Florida (2), Iowa (2), 

Washington D. c. (2) and Missouri (1). 

Measurements turned in by fishermen were apparently of widely 

varying accuracy, and are considered insufficiently reliable to warrant 

statistical treatment. Judged by the measurements reported. 79 fish 

showed a loss in length and 73 an increase. That some fish did show a 

loss in length was indicated by the controls (discussed above) as well 

as by several careful measurements of tagged fish in the impoundments 
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XXXIII 
Table .---Summary of reports of tagged yellow pike-

Month 

April 

May 

June 

July 

August 

September 

October 

Total 

perch taken in the Muskegon River in 1947, 

showing month of reeovery. 

Number of Percent 
recoveries of total 

l 0.5 

7 3.2 

31 J.4.0 

88 39.8 

48 21.7 

20 9.0 

26 11.a 

221 100.0 
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made by the writer during July. The loss is believed to be almost en

tirely due to the fraying and breakage of distal ends of the caudal fins 

during and immediately follewing the handling associated with the trans

fer. The soft dorsal and sometimes the spiny dorsal likewise exhibit 

this effect to greater or less degree. 

E. An analysis of' tag returns in relation to size and location of' tag. 

and to size. sex and condition of the pikeperch tagged.--With the hope 

of comparing the effectiveness of the tagging, with regard to size and 

location of the tag. Table XXIV was compiled. The size and position of' 

tags used have been discussed above. The table includes the tag numbers 

(deleted from copies of this report sent outside the Conservation Depart

ment) used in the study• and the number and percent of returns from the 

various groups of tags in eaeh of the various waters. 

Without discussing in great detail the results for individual 

waters which may be observed airectly from the table• it sheuld perhaps 

be mentioned tbat there was a slightly higher percent (14) of returns 

from. the large size tags placed in the lower jaw than from the smaller 

tags placed in either the upper (10.6 percent returns) or the lower 

(10 percent) jaw. The very large size of the larger tags practically 

precludes the possibility of their being ever-looked by anglers, and 

this may have been a factor in the results. The advantage of the larger 

tag is not. however. sufficient to be of particular significance. In 

two out of four waters where pikepereh bearing all three types of' tags 

were stocked, the large jaw tag is superseded by the upper jaw tag in 

the returns. However, the larger tag produced better returns in six 

out of eight waters than the small tag used as a jaw tag. The small 
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jaw tag in turn gave better results than the maxillary tag in three 

out of five waters. Small numbers of fish stocked in some of these 

waters and large numbers stocked in others give a varying importance 

to these comparisons, however. 

In three instances, an attempt was made to compare the maxillary 

type of tag with the jaw tag (both sizes considered together). Fifty 

fish were marked with the former and 50 with the latter, and the entire 

hundred stocked in the same water on the same date (Newaygo Pond, 

April 20; Hardy Pond, April 18; and Rogers Pond, April 21). Combined 

returns showed 15 returns from the maxillary- tags as against 17 from 

jaw tags. 

The obvious conclusion from the results discussed in the preceding 

paragraphs of this section is that the three types of tags (large lower 

jaw, small upper jaw and small lower jaw), as used in this study, are 

about equally satisfactory for marking yellow pikeperch. 

Table XXXIV also breaks doWll the tag returns on the basis of indi

vidual plants of fish. Some variations in returns from different plants 

in the same waters is seen to have occurred. Percentage differences, 

especially when the size of the samples are considered, are too small, 

however, to show that the variations might have been due to differential 

mortality in the various plants. This is rather unlikely anyhow, since 

all fish were in about the same condition and were handled in the same 

way and at comparable water temperatures. Any significance which might 

be attached to the tendency toward a decreasing return with progress 

of the planting period in Rogers, Hardy and Newaygo Ponds, is voided by 

the results in Croton Pond, which show a reverse trend. 
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TableXXXIV' ••• ...An analysis ot tag returns from yellow pikeperoh, with referenoe to aize)l.;.·.~.t, !.· ~ 
,.-. type, and looation of tags, and to individual plants, in the Muskegon i)1.·' · 

RiTer drainage, 1947. (See text for diaouaaion). ,- .. ·: 

Stoclcing ·Small" t II 
Y£1aa u er aw, 
above Number. Number 

Water Date clam Ta numbers ta ed returns .,. 
April 

ll'ewaygo 14 12 431-471 
Pond 49,604,.49,612 

20 12 73-152 50 
801-820 

Subtotals 50 6.o 

Croton 1 326-336j ~: ' Pond 338:)!76 ',. r~·,'.-
378 00 r.·. 

33,746 ] 

r··· 
33,748-33.749 ?t~: 27,660-27,683 

~'.••.l.\·,,: 
16 1 49. 712-49, 761) 

'" ';• 49,652 37 4 ., 
·\·, 

19 1 ~] 67 
70-72 

675.800 
,·:· 

,'i ~ 

23 2.5 278-293 
1,056-1,139 

2 2.5 1 259-1, 8 67 10 

Subtotals 104 14 
Hardy 1.5 401-430 
Pond 27,684.27,7003 

49,6o1-49,6o3 

18 1.5 1-19 J 49,949-49,963 
49,966-50,000 50 6 

c:;L~_i::.7c:; 

..·_. 
·,•·l' .. 

11Lar e11 ta a All ta s 
Lower aw um er of 

eroent umber umber ercent fish stocked · Return■ 

returns ta ad returns returns on iven date Number Percent 

41 6 
50 1 14.0 

20 0 100 5 .o 

7.7 61 6 9.8 150 12 8.o 

73 6 

27 l 100 1 7.0 

14 1 
51 5 9.8 

'24 2 
126 18 150 20 13.3 

16 0 
84 12 100 12 12.0 

9 100 19 19.0 

1 11.4 28 6 12.7 01 6 12.6 

30 8 

20 3 50 11 22,0 

19 1 
71 ,, ,nn , ;-I 1 O..:"• 



Hardy 
Pond 

Rogers 
Pond. 

Subtotals 

Big Rapid■ 
Pond 

Subtotals 

Pickerel Lake 

18 

4 

17 4 

20 4 

21 4 

22 2 

2 

_15 1 

15 

.. 

49,661.49,672] 
49,67~49,7ll 

8355-8400 ., 
49,864-,49,917) 

153-156 
821-865) 
867 J 

157-158) 
160-239) 
871-888 

240-267 
892-9081 
910-964) 

294-297 ~ 299-325 
l,251-1,25 
1,140.1,200 

1,241-1,250 
49,626-49,628 l 
49,638 
49,6l.i4 
49,651 
49,653.49,660 .· 

472.500 } 
1,201-1,209 

49,613-49,616') 
49,618-49 625 l 

28 6 

72 1 

50 6 

J;/ .. 
L_,._·, 
r-::1• . 
1f~' ·: 
' . 
i..·,. 

13 2 

167, 21 12,9 

22 

28 

4 

32 

28 

26 

l4o 

14 

14 

12 

.":\ 

'· 1 

1 
'!I 

I 

3' 

l 

3 

3 

0 

2 

0 

2 

10 

2 

2 

6 

t. 

..·-· 

30 8 

ll 

lOl 24.a 

18 1 

72 9 

61 4 

197 17 8.6 

10 3 

10 3 ;o.o 

10 

10 26.3 

..... " 

.. •·• ...... ·. 

50 ll 22.0 

18.0 

200 7,7 18.5 

•·•·,o 9 1e.o 

100 10 lO.O 

50 6.o 

100 9 9.0 

100 9 • 9.0 

100 8 8.0 

i;oo 

5 20.8 

24 5 20.8 

50 16 32.0 

5_0. _____ .::;16~_3c.2:.:•:..0 __ 



Pickerel Lake 

Subtotals 

Emerald 
Lake 

Subtotals 

,Hesa 
Lake' 

Subtotals 

Brooks 
Lake 

Subtotals 

15 

15 

19 

• 
17 

17 

Ta returns with inoom lete data 

Total 

472-500 } 
1.201-1,209 

49.61;.Ji.9.616} 
!,l! ,618-49 625 

1,210-1,224} 
1,226-1,240 3 

49,629-49,6;7) 
49,6;9-49,643 
49,645-49,650 

501,544 
49,918-49,948 

.. 

2 

68 2 

4 46 

.,,., .. , ... ,,· ... 

~\ 

12 ' 
12 

\ 

20 I 9 

i: 

f - ":';; 

..•. 

;a 10 

6 

6 50.0 8 10 26. 

30 8 

3 50 

0 
1 1; 100 

2 2 4. 75 4 

9 

10.0 855 120 14.0 l 750 221 12.6 

---------------- --------

-:·· .. ,,,, 



-134-

In order to determine whether a pikeperch of a given size or sex 

showed a higher probability of return, the figures shown in Table x:J::'KV 

were tabulated. Of 210 returns on which there are eam.plete data, 80 

were males and 130 were females. Males showed a 11.9 pereent return 

and females one of 12.3 percent. Sex of pikepereh was not of impor

tance, in this partioular study, in influencing rate o:f' return. About 

the same is true of the size of fish at the time of taggug. Although 

males in the 24-ineh length group {23.0 - 24.9 inches) show a high 

return percent, the nmnber of males of that length which were tagged 

{15) is insufficient to giw reliable results. The smallest length 

group is not represented by returns, but here again a relatively small 

number of fish is involved. Some of these were not of legal size and 

were possibly not reported by anglers who caught them. There is a rather 

heavily veiled tendency for larger sizes of fish of each sex to be 

better represented in the returns than fish ot smaller size, but, by 

and large, in this study, the prospects of getting a return were about 

equally good £ran pikeperch of either sex or of any size (within the 

length limits shOYm in Table XXXV). 

Table XXXVI represents an attempt to demonstrate whether or not 

condition of the female, with regard to stage of development of the 

ovaries, has an inf'luence on survival and the probability of an ultimate 

return of the tag. Ripe females showed a slightly higher percent of 

return than green or spent fish. However, the latter are very poorly 

represented in the total number tagged, and their departure from the 

average is not significant. Ripe females appear to show a slightly 

better return than green fish, judging by the data given. However, the 

difference in returns among the three is insufficient to justify selection 

of females showing any particular condition in future tagging programs. 
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XXXV 
Table •• -.An analysis of tag returns in relation to size and sex of yellow 

t 

' 
pikeperch stocked in waters of the Muskegon River drainage. 1947 

-
Males Females Combined sexeV' 

N''Wll.ber Number Percent Number !\lumber Percent Number .Number Percent 
Size group tagged returns returns ta1;ged returns returns tagged returns returns .... 

I 

I 

13.14.9 32 0 o.o ••• • •• • •• 32 0 o.o I 

15-16.9 95 11 11.6 ••• ••• • •• 95 11 11.6 

17-18.9 168 17 10.1 14 0 o.o 182 17 9.3 

19-20.9 250 36 14.4 85 9 10.6 335 45 13.4 I 

I 

I ~, t 

21-22.9 109 12 11.0 312 31 11.9 421,, 49 11.6 

23.24.9 15 4 26.7 368 46 12.5 383 50 13.1 

25.26.9 3 0 o.o 234 33 J.4.1 237 33 13.9 

27-28.9 • •• ••• ••• 41 5 12.2 41 5 12.2 

29.30.9 ••• • •• ••• 5 0 0 5 0 o.o 

Totals 672 80 11.9 1.059 130 12.3 1.731 210 12.1 

~Unsexed fish not included 

..___ 
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Table XXXVI.--Tag returns in relation to condition of female yellow pike

perch stocked in the Muskegon River Drainage. 1947. 

Number Number Percent 
Condition ta ed returns returns 

Green 241 21 8.7 

Ripe 607 75 12.4 

Spent 32 3 9.4 

Total 880 99 11.3 
i 
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No particular difference between the sexes with regard to migration 

is indic~ted by the relatively small amount of data available. Four 

males and 8 females reached Muskegon Lake or Lake Michigan, and 8 males 

and 11 females moved downstream a distance of over 25 miles. 

v. Discussion 

In the introduction of this paper, it is indicated that power dams 

in the Muskegon River, in their !'unction as barriers to upstream migra

tion of game :f'ish, give ris,eto a complex and highly controversial .fish 

management problem. It is further stated that, in order to effect a 

sound solution, the answers to several pertinent questions (page 5) 

would be very desirable. At this point it seems logical that these 

questions should be re-inspected, in the light of the data which have 

been presented in the foregoing pages, to ascertain what progress, if 

any, has been made toward their selution. They are rep.sated here in 

abbreviated form., and briefly discussed. 

1. Do yellow pikeperch which migrate up the Muskegon River eaeh 
spring originate in Muskegon Lake, or in Lake Michigan? 

To obtain a direct answer to this question, it would be necessary 

to tag substantial numbers ef pikeperch in Lake Michigan and in Muskegon 

Lake during mid-summer ( to insure marking of native populations in eaeh 

water). A record of all recov~ries of tagged fish below Newaygo Dam 

during the following spring should clearly show the origin of the .fish 

which migrate up the Muskegon. However, the procurement of the numbers 

of fish required would meet with certain difficulties. The Institute 

is not at present equipped to operate nets in Great Lakes waters, and the 

location of areas frequented by pikeperch would probably be difficult. 

Purchase from commercial .fishermen might be the more practicable method 

of securing fish for tagging. At a cost of around $0.25 per pound 



(pikeperch had a value or $0.18 to $0.24 per pound from 1944 to 1946), 

an expenditure of around 1400.00 would be required for the fish alone, 

since a minimum. ef 500 fish would be required to conduct the study. 

Judging by the netting results of an Institute survey party at Muskegon 

Lake in 1936 (discussed below), the collection or adequate numbers of 

pikepereh for marld.ng, tram :Muskegon Lake; weuld require a long period 

of time and mueh effort, and might not be possible at all. 

In the absence of direct evidence of the origin of transferred fish 

the summary of available infor.matien presented below.perm.its a strong 

inference ceneerning the origin of the transferred fish. 
·1; 

a). Nine out of 12 tagged fish released in the Muskegon impound-

ments and recovered below Newaygo Dam have been caught ill Lake Michigan, 

and five of these have been taken in the vicinity of the mouth of the 

Kalamazoo River, near Saugatuck. The indication is that the fish are 

far-ranging, and that the majority of the fish passing downstream. return 

to Lake Michigan. 

b). The growth rate pattern of pikepereh transferred at Newaygo 

in 1947 is very similar to that shown. by this species in Great Lakes 

waters which have been studied and higher than the average .for iD.land 

lakes. 

c). Gill nets set in Muskegon Lake in 193' tor a period of about 

24 net days (one net day= 125 feet of net set fer 24 hours) produced 

only four yellow pikeperch. Nearly 7,000 of this species were taken at 

Newaygo during the following spring by 21 dipnetters. Considering the 

inefficiency of dipnet operation, a :Muskegon Lake pikeperch population 

capable of providing such a catch at Newaygo should have produced a :much 

higher yield of pikepereh in the gill nets set at Muskegon Lake during 

the summer of the preceding year. 
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d). General ereel census records for the :Muskegon River below 

Newaygo Dam and in Muskegon Lake are summarized in Table XXXVII. There 

is no tendency toward an inverse relationship between quality of fishing 

in these areas and the numbers of fish transferred at Newaygo. This is 

shown graphically in Figure 28. In 1932, fishing quality for pikeperch 

was good, and the number of pikeperoh transferred was small (3,151). In 

1933, when about 43,000 pikeperch were transferred, fishing continued 

very good in the downstream. areas. If these transferred fish bad origi

nated in Muskegon Lake, it is expected that depletion of its fishery 

woul.Q. have been signi:f'ieant and possibly drastic. By and large, the 

available data show a direct rather than an inverse relationship between 

fishing in Muskegon Lake {and in the stream below Newaygo Dam) and num

bers of' fish transferred at Newaygo. 

e). Total catches by dipnetters in the Muskegon River and commer

cial production of pikeperch in Lake Michigan show markedly similar 

trends for the 15-year period £ran 1929 to 1910, suggesting, as mentioned 

earlier. that the fish are either pa.rt of the same population or of 

related populations showing similar trends in their cycles of abundance. 

It is interesting to note in this regard that the pikepereh catch from 

the port of Muskegon closely follows the trends of southern Lake Michigan 

as a whole, for the period fran 1937 to 1943, but not for 1935 and 1936, 

or 1944 to 1946. Figures for this port, for fish taken within a radius 

of 50 miles of the mouth of the Muskegon River for the period from 

1935 to 19~ are shown in Table :xxxv:nr. The catch during this period 

fluctuated within rather narrow limits and ranged frm ll,237 pounds in 

1937 to 6,071 pounds in 1942, witl: an average of about 8,000 pounds. 

i The reasons for the failure of the Muskegon camn.ereial catch to reflect 



z 50 
8 
IIJ 
X: 
cl) 45 ::> 
:E 
IIJ 
:c 40 t-
z - . 
:c:E 
'-'< 35 a:a 
IIJ 0 
~\9 
:ii::>- 30 -< 0.3: 

Ji 3:w 
oz:25 

i:--. .J 3: 

1i .Jo 
~itl ~1 1Lm20 
0 
,.;,a: 
ollJ 
z~ 
<a: 15 
en 
::> 
0 
:c 
t 10 
:c 
"' 5 5 

1929 1930 

A COMPARISON OF-TRENDS IN THE CATCH OF YELLOW PIKEPERCH 
IN DIPNETS BELOW NEWAYGO DAM AND CATCH PER HOUR OF 
THIS SPECIES IN MUSKEGON LAKE, AND THE MUSKEGON RIVER, 
MUSKEGON COUNTY, COMBINED. 

., 
' ' ' ' ' ' ' ' ' ' I \ 

--, 
' ' ' ' ' ' \ 

' ' ' ---"" , r----- , 
\ I \ 
\ I \ 
\ I \ 
\ I \ 
~--------~~ I --._......_ . I 

',, ,' 
············~~-

.. ., 
1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 

YEAR 



t 
.. 138-. 

I . 
Table XXXVII.--Summary of general creel census records for the Muskegon River below it 

' 
Newaygo Dam and for Muskegon Lake• 1928 - 1947. 

J: 
~ , 

Number Legal Cateh ellow l1'B.ll- Large- Suckers Catfish 

of Hours fish per Brown Rainbow Brook Northern Yellow ike- aouth mouth Pumpkin- Rock and and 

Year an11:lers fished caua:ht hour trout trout trout pike perch Sauger iereh ·ass ·bass seed Bluegill bass Cra;efie redhorse bullheads C&rf . 
Muskegon River. Newaygo County (Downstream from Newaygo Dam) ) 

~ 

1928 l 0.2 l 5.00 1 r ••• ••• ••• ••• ••• ••• 
••• • •• • • • • •• • •• • • • • •• • •• • •• 

1929 4 20.0 18 0.90 4 3 11 • • • ••• ••• ••• ••• ••• • • • • • • ••• • • • • •• • •• • •• 
1932 2 6.o 2 0.33 1 1 • • • • • • ••• ••• ••• ••• 

••• ••• • •• • •• , .. • •• • •• • •• 
1933 8 33.0 21 0.64 16 I 5 ••• ••• ••• ••• • • • ••• 

••• ••• • •• • •• • •• • • • • •• • •• 
1934 33 110.0 25 0.23 17 3 l l 1 2 • •• ••• 

• • • • •• • •• ••• • •• • •• • •• ••• 
1935 203 686.5 68 0.10 5 13 1 , ' 43 5 1 • • • ••• • • • ••• ••• ••• 

••• • •• • •• ••• 
1936 184 732.8 152 0.21 21 31 6 6 . .\ 79 3 ••• • • • ••• • • • ••• 

••• ••• • •• • • • ••• 
1937 67 194.2 72 0.37 3 7 5 48 4 . . . ••• • • • 5 ••• ••• 

••• ••• ••• • •• • •• 
1938 11 64.0 30 0.47 20 10 • •• ••• ••• • • • ••• ••• 

••• ••• • •• • •• ••• ••• • •• • •• 
1939 •· 4 5.0 2 o.40 2 : • •• • • • ••• • • • ••• ••• 

• • • ••• • •• ••• • •• ··••. ••• • •• • •• 4 1940 39 114.e 20 0.17 7 3 2 4 ••• ••• . . . ••• 
••• ••• • •• • •• • •• ••• • • • 

1941 16 131.5 19 o.J.4 19 ••• ••• ••• ••• ••• 
• • • ••• ••• • •• • •• ••• , I • •• ••• • •• • •• 

19!12 18 42.5 6 0.14 4 ll· • • • 2 • • • • • • ••• 
••• • •• • •• • •• ••• t,i • • • • • • ••• • •• • •• 

1943 7 16.0 6 0.38 6 • • • • • • ••• • • • ••• 
•• • • • • • •• • •• ••• ••• • •• • •• • •• • •• 

19h4 16 84.0 42 0.50 7 4 7 24 ••• ••• • • • ••• ••• 
••• ••• • •• ••• • •• • • • . .. 

1945 2 6.o 2 0.33 2 • • • ••• ••• • • • ••• 
••• • • • • •• • •• ••• • • • • •• • •• • •• 

1946 34.5 
• • • 

7 12 0.35 3 9 ••• • • • • • • ••• ••• . ". ••• • •• ••• • •• ... . .. • •• • •• 

Total 622 2.282.0 498 0.22 38 64 13 .18 29 ... 26o 55 5 1 l 3 11 ••• ••• 
••• ••• 

,, 
Muske,on River. Muskegon County 

" ~~ - - _, 

1932 5 23.0 25 1.09 2 l 15 6 l • • • ••• ••• ••• ••• 
••• • •• • •• . . ·--- -- • •• • • • 

1933 28 83.5 127 1.52 127 • • • ... • • • ••• ••• 
••• ••• ••• • •• ••• • •• • •• • •• ••• ••• 

1934 50 171.5 211 1.23 10 1 190 10 ••• ••• ••• ••• ••• 
••• • • • • •• ••• • •• • •• . . . 

1935 259.e 0.74 
' 31 1 

59 193 12 140 9 ••• ••• ••• 
••• ••• ••• ••• ••• • •• • • • • • • 

1936 12 46.5 30 0.65 5 5 4 11 1 ••• 4 ••• ••• ••• 
••• ••• • • • • •• • •• ••• 

1945 6 
-

8 20.0 o.;o 2 f l 2 1 ••• ••• ••• ••• ••• 
••• • •• • •• • •• ••• • •• • •• 

1946 4 4.0 0 o.oo ••• • • • • • • ••• ... 
••• • •• • •• ••• ••• • •• • • • • •• • •• . . . • • • 

Total 166 608.3 592 0.97 29 8 l 477 36 2 2 l • • • 35 ••• 1 ••• 
••• • •• • •• ,i;\, 

Muskegon Lake White Muskel-
bass lUDge 

1933 175 722.5 785 1.09 10 22 427 7 19 66 184 50 • • • ••• ••• ••• 
••• • •• • •• • •• 

I 1934 ;o6 1.368.5 2.674 1.95 1 2 13 624 891 57 49 131 4l-5 335 114 ••• 38 3 
••• • •• 4 184 

1935 705 2,785.5 6,393 2.30 17 1,,615 134 70 118 107 1.568 1,779 796 ••• 
••• • •• • •• • •• 

1936 580 2,331.5 2,698 1.16 2 29 988 3 170 95 93 198 255 561 280 ••• 15 ••• 
••• ••• 

1937 38 132.0 93 0.70 1 50 4 22 10 ••• ••• • • • ••• ••• 
••• ••• • •• ••• • •• • •• 

I 1942 91 242.5 190 0.78 9 l 30 ll l 21 17 ••• ••• ••• ••• 
••• • •• • •• • •• • •• 

1944 37 118.0 111 o.94 1 20 15 3 58 ••• 14 ••• ••• ••• 
••• ••• • •• •• • • •• • •• 

· 1945 112 464.o 1,123 2.142 1,072 5 6 25 5 10 ••• ••• ••• 
••• • •• • •• • •• f'·.AC • ♦ • ••• • •• 

1946 308 835.5 1,,048 1.25 7 657 12 13 3 90 197 54 13 ••• ••• ••• 
••• ••• • •• • •• 3 1947 406 942.0 3,084 3.27 3 16 2.674 ,21 8 75 148 130 ••• ••• 

'1 ••• ••• ••• • •• ••• 
I \ ', 2.949 1.357 4 240 3 

Total 2,700 9,942.o 1a,199 1.83 6 2 ••• 109 7,723 2 1 .. 709 253 322 592 2.Q08 
I .i 

Tabulation by Mr. K., G. Fukano. of the Institute staff. 

~ 
' 



i,>J;~ 

Table XXX:VIII.--Annual catch of yellow pikeperch by commercial fishermen 

at the port of Muskegon, Michigan, 1935 - 1946~ 

Production 
Year (pounds) 

1935 8,640 

1936 . 8,112 

1937 11,237 

1938 6,081 

1939 7,771 

1940 6,924 

1941 10.~9 

1942 6,071 

1943 6.,778 

19~ 7,768 

1945 9,7o6 

1946 6.,363 

Total 95 900 

~ From data compiled by Mr. A. B. Cook., Fish Division, Michigan Depart

ment of Conservation. 



the general abundance of pi~eperch in southern Lake Michigan as a 

whole, before and after the period from 1937 to 1943, is not immediately 

apparent, and no explanation is here attempted. Future trends in the 

catches will be followed with interest. 

During the course of a publie hearing held at Fremont, Michigan, 

on December 5, 1947, it was stated that the best pikepereh fishing at 

Muskegon Lake occurred while the ice cover is present, and while the 

.fish are presumably moving through this water, en route from Lake Michi

gan to the river above. By and large, it seemed generally agreed that 

the bulk of the fish transferred at Newaygo come from Lake Michigan, and 

for the most part contributed to the Muskegon Lake fishery only while 

passing through this lake on their migratory runs. In view of these 

observations by representatives of Muskegon Lake sportsmen, it does 

not appear that the source of the fish transferred at Newaygo Dam is a 

matter of serious eontention. Taken together with the data smmn.arized 

above, which appear to point strongly toward Lake Michigan as the origin 

of the fish, further research bearing on this matter does not seem to be 

requiredat the present time. 

2. What percentage of migrating pikeperch are removed during the 
transfer, and is this aumber sufficient to deplete the fishery in down
stream areas? 

The percentage of pikeperch migrating to the Newaygo area which are 

removed during any one of the various transfers is not known. The tag

ging of a large number of pikeperch (at least 500) in Muskegon Lake or 

upstream. fran the lake, in February or early March, would provide good 

information on this point. The percentage of the total number of tagged 

fish recovered by dipnets at Newaygo would then indicate directly the 

approximate percentage of spawners migrating above Muskegon Lake which 
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are taken during the transfer. The approximate total n\lllbers of pike

perch moving upstream., a matter of great biological interest, could then 

also be estimated. 

In the absence ot direct evidence at present, certain information 

bearing on this question is stJil'llDarized here. 

a). During 1947, the 12 dipnets used, if fished simultaneously, 

would have covered an area of about one-third of one percent of the 

total area of the river bottom between the extremities being fished. 

This is not considered suf'ficient to take a significant proportion of 

the pikeperch congregated in the area. Although it is probably true 

that fish mill about and cover considerable areas during their spawn

ing activities, the probability of e:Ay given fish being caught in the 

nets is extremely small. 

b). Mr. R. B. Quigg, then of the u. s. Forest Service, eoneluded 

by direct observation in 1936 (paper cited above) that fish tended to 

concentrate toward the center of the stream, rather than near shore. 

This would place the bulk of the fish ascending the stream. out of reach 

of dipnets operated from shore. 

c). The number of fish congregated below Newaygo Dam, at least 

during some years, is so large that the snagging of pikeperch by means 

of bare hooks dragged through the water is a widely used method ot 

fishing among those fishermen who are without respect for fishing regu

lations. Over twenty arrests occurred in the area in 1947 alone. For 

such fishing to be attractive_ tremendous num.bers of pikeperoh must have 

been present in the area, and the 5,540 taken in dipnets could hardly 

have a significant effect on fishing quality in dewnstream areas. 
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d). As stated above, the numbers of fish annually transferred at 

Newaygo and numbers caught each year by anglers below this point show 

no recognizable tendency toward an inverse relationship. It cannot be 

demonstrated that the transfer during any year has directly affected 

fishing quality in dO'WJl.stream. areas. 

The information at hand at present indicatea that the numbers of 

pikepereh transferred at Newaygo are S!ll.111 in eomparison to the total· 

numbers migrating up the river and that they are insuf.ficient to have a 

significant effect on the Muskegon Lake fishery. 

3. Is the transfer justified financially, and de transferred fish 
contribute significantly to the upstream fisheries? 

a). The average cost of transferring an adult pikeperch during the 

past five years has been $0.16 to the Department and $0.11 to Consumers 

Power. In relation to the cost of rearing pikeperoh to legal size, or 

obtaining them by any other method, this figure is not e:aessive. 

b). Returns from transferred fish during 1947 were slightly over 

12.1/2 percent during the first fishing season. The number of tagged 

fish caught which have not been reported is not known, although it is 

certain that some anglers failed to report captures of tagged fish. For 

yellow pikeperch, the results show a good return and a high degree of 

exploitation of the transferred fish. To detennine the total effect of 

the transfer on upstream.waters, another tagging program coupled with an 

intensive creel census would be required, to show the relationship be

tween native and transferred fish in the angler's catch. To date there 

is little information on this poiD.~. General creel census records taken 

by conservation officers at Hardy Pond during 1947 showed only one tagged 

fish among 49 legal pikeperch included in the tetals. Of over 90 fish 
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taken by nets in Hardy and Croton Ponds, only one was tagged. However, 

only a small proportion of these were of legal size. One angler present 

at the December public hearing stated that 85 percent of the legal pike

perch which he had taken at Hardy Pond during 1947 were tagged. Esti

mates by boat liverymen of percentages of tagged fish a:mong catches of 

pikepereh in Croton and Hardy Ponds during the latter portion of July 

ranged from about 25 to 40 percent. 

Judging by the number of tag returns, and by the writer's general 

observations in the field during the summer of 1947, the transfer is 

making a significant contribution to the fisheries of Croton and Hardy 

Ponds, and the north Newaygo lakes. The fact that the fish are held, 

at least temporarily, above the dams responsible for these impoundments£ 
{ 

serves to concentrate them and thus make them vulnerable to anglers. 

Areas of concentration are also reported by some anglers at the north 

Newaygo lakes. Transferred pikeperch enter the catch most heavily in 

July and August, when warm-water fishing in general tends to be poorer,; 

than during other months of the year. l 
Most transferred fish leave Big Rapids and Rogers Ponds after 

stocking, before being captured, and only about one-half of the fish 

remain in Newaygo Pond during the first season after transfer. However, 

stocking is probably justified in these ponds, since it gives anglers 

who prefer these waters a sporting chance to take the much desired large 

pikeperoh before they go downstream. Further stocking of pikeperch in 

Brooks and Hess lakes is hardly justified, in view of the small ~eturns 

to the anglers fishing these waters. 

4. Is the transfer to upstream waters desirable, and required, to 
provide good fishing? 
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Insufficient data are at hand to show definitely whether present 

fishing quality can be maintained without the transfer. The impound

ments are suitable habitats for pikeperch. and growth of the native 

population of this species is above average. showing that introduced 

pikeperch do not induce overpopulation of the ponds and stunting of the 

fish present. 

Croton and Hardy Ponds (particularly the latter) showed an unusual 

predominance of sub-legal pikeperch of 3 years of age. and concentra

tions of these occurred in the immediate vicinity of the dams. Scattered 

past reports by anglers suggest that this condition has persisted for a 

number of years. If such fish pass down.stream. to Lake Michigan before 

reaching sexual maturity. it is highly probable that the Newaygo transfer 

is necessary in order to maintain a fishery for this species in these 

waters. under present legal restrictions with regard to size limit. 

5. Are game fish able to·return downstream to their point of origin? 

Yes. :Each power dam in the main stream of the Muskegon has been 

negotiated successfully by pikeperch of large size. Croton and Hardy 

dams provide the chief obstacles to downstream migration. but the other 

dams offer very little resistance to such movement. 

6. Do pikeperch native to the impoundments move downstream? 

The concentration of sub-legal fish near power dams• with marked 

reduction in numbers of older fish in the ponds suggests this. but 

definite information is lacking. The tagging of 500 pikeperch. ranging 

from 10 to 14 inches in length. in Hardy Dam.. is strongly recommended• 

to determine whether such movement takes place. and to what extent. If 

.movement to Lake :Michigan occurs. future netting belOW' Newaygo Dam. if 

it is continued. may reveal same very interesting information concerning 



the "homing" tendencies (a tendency 'observed in some species, for adult 

fish to return to the stream in which they were hatched, for spawning) 

of this species. The presence or absence of this tendency in pikeperch 

has not been adequately studied and might have a very considerable 

significance in its proper management. 

In conclusion, the facts at hand to date indicate that the transfer 

has bad no harmful effects on the sport fishery either above or below 

Newaygo Dam, and that it is of some benefit to upstream. waters. Further 

information (as indicated at various points in this report) is required 

before a definite conclusion ean be reached as to the complete effects 

of the transfer. Unless and until future, more exacting study revEl::ils 

facts which void some of the key inferences derived from indirect evi

dence assembled in this report, it is recommended that the transfer of 

pikeperch at Newaygo be continued as a regular annual operation of the 

Department of Conservation. 

INSTITUTE FOR FISHERIES RESEARCH 

Paul H. Esehm.eyer 
Assistant Fisheries Biologist 

Approved 12/J.4/47 by: A. s. Hazzard 
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