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In th• full ot 1945, members of the biologioal 1tart began returning 

traa military 1er-rio• and by the end ot the bienni• almo1t all ot the per

eonnel had r••umed aotiTe duty. Howner, a ahortage ot tr·t10lca and other 

equipment and ot q\llll1t1ed •••iatanta limited field work 1n 1~. 

Three tull-tille ••b•r• of the atatt re&igned to aooept pod tions or 

greater r ~aponall>111tj' in other organi&ationa. Dr. Louie A. KrUIDhol& 

joined th• Indiana Lake and sv-. Sur·v.y. nr. Eugene lloelota beoame Re-

1earoh Aaaooiate 1n tu Inatitute ot Textile Teohnology, Charlotte■Tille, 

Virginia. Mr. Pat Galvin •n~r.d print• buain•u• 

During th• two fiaoal year• or th• b19%1Diwn., 105 typewritten report• 

were aubmittecl to the Lanaing office tor oonaideratian of the factual in

tonation and reoOllmellde;.ion• on fieh managemitnt •>f 1nhnd watera. Cortain 

ot these report• han been publiahed by the Department or by technical journ

al• •• indioated by the too~not•• wtdoh a ;,pear on th• tollowing pages. 

A aerie• ot popular artiolee &lt"l!'Jarldn!:: the Institute f :.ndlnge aa 

related to oezrtain phli1ea of fhh management a ppeared in Michi~ Conaerva

~ and were Oall\bined aa a pamphlet tor general diltribution.\3/ 

FlSTIERI ES SURVt:YS 

The pl"ogam of lake and atream 1urTey1 was continued on e. ••ll aoal•• 

In 1944,, one ,ur••yey party re111aed th• inYentoriea on moat of th• publio 

______ , ---------..-·•-.. ·-·---··-·--.. . ··--·· --- --~-----··. ·-... -- - ---- ___ _._. __ _ 
v' Reaiped during 'bhnniua 

1/ w .. wrman. Fred A. and .Alben s. Hauard. :i;•or better thhing& Miohigan 
Department of Conaerntion, 1945. 



lak•• in th• Waterloo area in Jaokaon and WHhten.aw oountie•• ln 1945, the 

progna waa lillited to th• 1tudy or a fn uteri incidental to other aotivi

tie• by fi ,,. ld partieaJ th6 Twin Lake• at Indian River in Cheboygan Gol.mty, 

Hart and Eagle Lak•• at Fort Cuater, and aeveral lake• in Marquette County_ 

were atudied. In 1945, field aurTey parties epent moat of thei.r time doing 

water analyaea on lakea to determin~ their 1uitab1lity for aupporting trout, 

and nettint; lak81 to determine the auJ"rln.l of trout, bau and other filh 

from batohery plantiD.ga. Several lalcH, in whioh plantin1;• of bau, blue

gill•, peroh and other waa, .. water speoiea has b,hin diaoontinued, were netted 

to dnel"ldne the abulld&no• ot the younJ of th••• epeoiea r eault i ng from nat .. 

ural reproduotion. !hHo netti nt operations, f ollowinc; the dhcontinuanoe or 

wars-water fi•h planting■, have revNled an abundlo.noe of young fiah in moat 

1natano••• In JU!le, 1946, on• party began a eunraer inventory aurTey ot three 

&roupa ot lakH whioh were reoently aoquired by the State for publio fiahinga 

the Rifle Riffr Lak•• of the J .. ett E1tate in Ogemaw County, the Ha;yaarah 

LakH 1n ileoo■ta County, and the Fi ah Lake group in 1.\arry County. 

At the beglmung of eaoh y .. r manageent rtto011111endation1 are aubaitted 

to the Departaent tor all lak•• whloh have been inTentoried by the Inetitute. 

Thia list tor 1946, prepared with roferenoe to t h,.,, fiah planting program, 

otted 344 lak••• Ro tieh plantin.ga were recommended for 258 lake,, 75 p•r• 

oent of the total, thH• are noatly warm-water lak•• in which natural repro

duotion ot baH, pike, blue61lla, perch, eto. waa round to be adequate. Fiah 

planting• {moatly trout) were planned for 86 lakea •• follow•• rainbow trout, 

49 lak••• brook trout, 241 lake trout, 81 brown trout, 3• largemouth baa,, 

31 amallmouth baas, 3t northern pike, la walleyed pike, la and bait minnow,, 

4. For a ffl'ff or the lakea, more than one apeoiea are recommended. l he 

experimental trout planting• in lakes involve approximately 343,000 



tiagerllng• and 93,000 legal-sised or two-y-.r-old tieh ot th• tour speoiee 

Winter lake mapping wae don• lry t hr•• tlel4 pari.1•• L11944,.lo and fin 

part1•• 1n l~~. 'l'hey mppecl 93 lak••• Thia 'bring• the total of •pped 

lake• in MiohigUl to approximately l,700 (inoluding tho•• dOAe by the c.c.c. 

tor th• Ccme.-..tle t't9p&1'1aent• and by tho United States Foreet ~eryic,e). 

The 93 laba •p,-d during the pneent bi•nni• are diltributed by oountiee 

•• tollowa1 ltarque'\t•• 32• O.kland, 13J Ogaaw, 9• Bar17, 91 Baraga, 7J Me

oo■ta, 61 Kalamasoo, 41 and eight otbar OOWlti••• ll lake•• Tha larger ot 

the•• lake• are Gun and Pin• 1n Ban-y county, C..H, ?ine, Walled and Pontiao 

1a Ollklan4 fflm'V• u4 Chippft& 111 lleooata 0OUDV• F.aoh ot theee larg• lakH 

~uir .. tr• wo to ab; ... ta to •P• while NDY ot the ••ller lakes re

quired only cm• uy •oh. 

MINBOi'f lNV&S'.I' IGJ. TI OlfE 

I n ardor t.o auit't bf\1t cleal€'-r• in oTttrcotwli; tht aoute 111.nnow eLortage, 

experiment• 1a propacation ot the moN popular •peoi.ea were expanded. Durtng 

the •princ ot l~, ten• ww• initiated 1A 31 panda, ~taling 45.09 aorH, 

al ...,_ 1-tehff1H and. re&riD( ataticu. Speolal aphaeil ha• bGtm plaoed 

upea the oultr• ot eeMlain deaira'bh 1pt101tts, nasuly, onek oh\lbe, •~ 

••tar• an4 golden ahiner•• In addition• e<n• inYeatigaticm 1n oultur• ot 

the tath•d lliml•, tb• pearl dao• and the tive.acal• dao" t.aa been undertaken. 

Thi• nerall atud)' inTolw• t~111aati• and tffding aperiaent1, e1tabliah-

1ng aatiltao~ 1tookinc rat••• M1'hod1 ot hatohiDC, and preduotion flgw-H. 

ln order to det•l'll1ne th• ao•t deeinbl• 1pHiH to be oultur•d, and in 

what eaacm and 1n what •h• range the aoaroity •x1a'ted, a poatoard question-
' 

nail'••• •ilod to ••h d•l•I' in the •tat• ('baaed on the 1~5 dealer lia-t). 



RHulta ot th11 poll (}7 peroent r•turm) 1ndioated that 94 peroent of the 

cl•l•• bad exper1enoed • aim>.• aoaroity, and that th• v•tHt soaroity 

ooourrec! during July and Allt>"U•t and in the 2- to 6-inoh cle. aa. On learning 

that ti. •tate •• plan.1ing to axpand bri1 t Llimu,w re1ea.roh, 95 pc-oent of 

th• 4•lera nre in favor ot the projeot. F'lrther, 93 pe:rHnt of the deal. 

ffe indio•ted. their de■ir• i.o purohaee eueu minnow• whioh aiE;ht be anil

• bl• trcmi thu ~ experiaenta. 

TOXlCITY TF.STS 

Th• DuPont Ccapaey ot lfn York, gree.tl;,, 1ntereated 111 reducing or de

•troying •ltog•ther th• toxio aubatanoH in plati~ wa•tH, ha.Ye been 

act1••ly •at-aged in rea•arob en tbia aubjeot tor the past few years. Aa a 

111eana ot evalwi.tlnt~ the aotual reduotion 1n toxioit;y, the Inatit\lte ha1 

ooepwat•d in rmm~ a aerie• ot tiah toleration te,ta. 

The pol71ulph1do tr•taent of oyanid• waste,, earlier ?ropoaod by the 

DuPont C<a,--~, waa found t o hll•• ovte.1n li.ndtationa in its WHh Cp.nid• 

wa•~• tr•ted in thh IIADllff in1tlall7 were leas toxio than before and 

would r_.il'l eo in the abaeno• ot ohlarine. Y.iown.r, it hr. ,. beoor.t• the 

oaraoa praotio• to ohlorinate water euppliH and t t e oi'fl uent of eewai e 

treat.eat plant•• When the poly'aulph1de treated water• oaae in oontaot 

with the ohlori.nated etfl11enta, the oyanide content l'HUllO& ita original 

toxioity. to otteet th1• ocmd1tion. the DuPont C0tr1pany htl1 propo••d the 

alkali-ohlorinaticm method of tr•tini; oyanid• plating -waatH. The chlor

ine reaota with th• oyanide1, torming oyanogen ohloride, whi ch hydroly1•• 

to IUIJll!IOllima oar'bonate 1n the preHnoe ot hydroxide allm.lini ty. Furth91" 

breakdown reault• in the produoticm ot aiaonla •~d carbon dioxide, rel•• 

t1••17 auah le•• toxic to tiah lite. 



To determine how erteotin th11 method or treatinent of oyanide wa■te 

wa1 in reduoing the toxioity, a 1eri•• ot ti■h toleration te1t 1 were under

taken during the lat• tall ot 1~5 and tend.nated in the spring or 191,.6. 

Partial analy1e1 of the re1ult1 i ndi oate that a Tery 1ignifioant reduc

tion in to~ioity 1• brought about by thia method. 
l,, 

In anticipa t ion of the widespread uae ot DDf ' !'or 1naeot control and 

the poadble oontudnat1on ot publ1o waters by 1ta 1nd1aoriminate uH, a 

1eriH of experiment• ••r • undertaken in 1~5 to determine the to:xio et. 

teet ot DDT to fi■h• 

SaaplH ot the DD'r product■ teated and analyeea . ot the 1U1e were fur. 

ni■hed by Geigy C•pan;y, Inc., ot New York. Both 1001• and titht emulaiona, 

ranging t'r«a 5 to 20 peroent DDT oonoentn.tion, •• wall aa larTioidea and 

1naeotio1d•• ranging troa 20 to 40 percent DCT wer• ua•d• In all oaaea, 

uoeptlng wettabh r,nT powder, the tolerance limit f'or f i ngerling brook 

trout •e below 0.1 part per million. It 'W&I foUDd that th• tolerance limit 

of brook trout to wettabb DDT {non-•oluble in water) was Htablhhed at 

between 10 and 15 part■ per Jd.ll1on. Fr-aa theae atudie•, it oan be aH'l.l!Ud 

that any DDT produot1 il1 aolTent tons are highly toxio to brook trout, and 

that the uH or thi1 1ub•tanoe in or near any water• a1Xitainint th11 apeciH 

ahould be undertaken with the qeateet of oare. 

FISH \:ORTALITBS 

Fi•h lo•••• during the 1pring and early a\lllDer and oooa1ionall7 1n 

late tall are of oamaon ooourrenoe in a rather large m.-ber of lake& annual

ly, though uaually not in the HIile lake eaoh yOt&r. frequently t he fiah 

exhibit no lioi• ot dia .. H whi ch could be he l d reaponeible. The moat plau1-

1bl• explanation ot auoh mortalities ie that o••r-population exi1ta whioh ___________ , _____ , ____ ____________ ·- --
1 I 

,,'/ Diohlor-diph~nyl.triohlorethane 



•1 have re■ulted 1n ••a.Jm••• du• to diaease or malnu'tl"ition, and that theae 

fiah are unable to endUl"e the •udden rho or fall ot' wa.ter temperature,. 

Thia 1• a problemwhioh merit• further investigation, although it ae8Jlla to 

be generally true that riahing benefit•, rather than autfera trairi. euoh reduc

tion 1n number•• 

other "natural" lo•••• ooour durin6 winter aontha when a heavy covering 

ot mow crrer lake ioe ~rli1ta tor a long period •i thout thawa. Thia reault1 

1n ao-oalled -..1nterk1lit£} A h••"Y wb.terkill of .fieh oocurred during 19Wi"' 

45 1n many lab•• raoatly 1n the aouthern part of the 1tate. A questionnaire 

1ublllitted t.o the Conaenation Ot'.t'ioera, together with ob■er'fttiona by Insti

tute 1taft' ••bere, rHulted 1n a tabulation ot 51 lake• with a heavy winter

kill. Judgln& from aubaequent reporta, th• 1J.ctual nUCJ.ber ot lakea probably 

«Heeded 75• The 51 lakea, with • eamb1ned area ot 4,163 aores, euatain•d a 

moz-tal1ty eatilllated cona...,.tiT•ly at 2,000,000 riah, or whioh approximately 

011e-third were legal-aiaed pan and game tiah. Winter oxygen teata ■hawed 

that the aor'tallty •• oon.tined to lakes in whioh the diuolved o,r.ygen wa• 

4eplned to lea• than one part per Million at all depth•• 1'he kill waa, to 

a ooneid•r•bl• extent, 1eleoti•• 'by apeoi••• deatroying baaa and bluegill• 

more than peroh• pike and bullhead•• 

PrniOWI winter-kills ,,.,.. heavy in 1935 .. 36, and light in 1939-4<> and 

1~. Th• extenaiTe loaa 1n 1944-45 waa the aeoond heavy kill within a 

deea4e. Although our reoorda on earlier wi nti,rldlla are not aatiafactory • 

we know that the dM&de ot 1935-45 •• eapeoially 1-d in thia rHpect. The 

reaulta or a 1tudy {by John G:r•enbank of the Inati t\Re) on winterkill oond1-

t1ona in 1Uoh1gan lak-■ during th• period of 1937 to 1943 he.Te beon i1ub

liahed reoently.~ 

- --- ----------- - -- --·- -- ---.. - --·-- -•-•·-·-·-·· .. --- --
·¥ Green.bank, Johll, 1945. LiJIDologioal oondi t1on• 1n ioe-cOTered lakeaf H• 

P"iall7 •• related to winter-kill of filh. !l:col. -kionographa, 15, 343• 
392. Oot., 1945. 



Mortality of fiah at batoheries and rearing station• were inTestigated 

insofar as personnel permitted, and eome asaiatanoe in the control ot die•••• 

waa giTen. The return of the staff pathologist in the apring of 1946 made 

poaaible an expansion of this ■erTioe. Sulfameraaine, found by the United 

State, Fish and Wildlife Service to be effective against fur\Uloulo1ia, waa 

uaed with some euooeas in the control of th1• dreaded bacterial diaeaae of 

trout. 

FIS!i LIFE :rI3TORI r~S 

Extenaive tagcing experiment• were oarried on at Houghton Lake and the 

Muakegon River in 1939, 1940 and 1942, •• part or an investigation on the 

life history and habit■ of the northern pike. A total of 864 northern pike~ 

were tagg9da and, ot' theH, 230 (26.6 peroent) were reoovered, almost ex

oluaiTely by angler■, 'through the end of 1~5. lla:,d.Jll\1111 1peed of traTel 

during the apawning llligration waa found to be 0.5 mile p~r hour in one in

atanoe. The maxima recorded diatanoe tra•yeled by an indiTidual pike waa 

49 mil••• There i a aome evidence that pike utilise more or lesa well-defined 

local aUllllller habitata1 migrate annually to the same, conveniently looated 

spawning ar••• and return after each annual spawning run to the looal summer 

"rangH" preTioualy occupied by them. Growth data, available from a limited 

number ot reooveriea, showed that the growth rate of the pike tMt were large 

at the time of tagging did not d1tter greatly fr<m those thkt were small at 

the aame time. SCll\e of the larcer pike apparontly poaeess a growth potential 

as great•• the smaller on••• 

Y Carbine, Tl . F. and Vernon c. Applegate. The movement and growth of marked 
northern pike ( E■ox luoiu■, L.) in Houghton Lake and the Muakegon Uiver. 
Mioh. Aoad. Soi., Arte and Letters, 1946. In pr•••• 



Coincident with th• northern pik~ experin-,nta at Ho,ighton lak•• 100 wall

eye• ••r• unn in ••11"•, tagged, and releaeed in 1939 and 1940.--V ReocrHrie1 

ot tagged wall919a . to the end ot 1945 have totaled 19 (19.0 peroent) • The 

r••ulta of thi• tagging ex~riaent and personal ob••rvationa acem to indioate 

a high rate of exploitation and an early oropping ol' th• walleyea eoon after 

they r-.oh th• legal length ot 14 inoh••• Tagged walleye• were reooTered •• 

Nl"q •• 15 day• and u late •• 796 daya artv tagging. Diatanoea tl'aTeled 

by tau ed wlley-•• nried trcn 0.5 to 130.5 mil••• Studl•• were made on the 

tood and feeding hablta ot 633 young nortlutrn pike oolleoted in the course 

of the inTest1gat1on. It •• dealred to learn what ore:aniama we.• j u .. d a1 

food by the younr; fish a• they beean to read and lnoreaaed 1n ahe. l·:unter

oua oollection1 or em.all percn, minnow• and other fiah whioh were found in 

the am• watera with th" yo~ pike ••r• made and the atomaoha e:(e.1ained to 

det•l"!ll1ne to what extent each epeo1"• preyed on the young pike or oompoted 

with them for oertain food or;,;ani1m1. '.:.'he stoma.oh• of 642 yellow perch frcm 

2.0 to 4. 7 inohee long• and 598 minnow■ and other amall fish !'r,:im l.5 to 6 

inch•• long were examined. 

Northern pike fry tirat began to teed at a lent;th of 0.4 ot an inch. 

The tirat f QOd oondated -mtirely of microaoopie oruataoea. As the young 

pike 1noreaaed in aiao, larger food organilm• were Hten. until they bocame 

primarily filh eatera at a lent;th of about two inches. 1'h• feeding aequenoe 

aa the young pike inorea1ed in ai&e was•• follow•• small lllicrosoopic orua

taoea, larger mioroaoopic orutaoea (water flee.a), inaect1, and f ish and 

tadpol••• Rather extenaive oannibelio n.1 found to exiat among the small 

pike. They began to eat each other at a length. of o.a of an inch. (,ann1-

bal11n1 apparently c ontinued•• lo~•• there we.a a pronounced diffsr~noe in 

---·-----------
~C&rbin•• w. P. and Vernon c. Applecate. Reoapturea of t&&t •d walleye•, 

Sti&oatedlon •• Titre\al (t11tch1ll), in l!ouc;hton Lake and the Wuak:egon 
21Ter, Roacommon County. ~iohigan. Copeia, 1946, No. 2, PP• C/f-100. 



in •h• amq the young pike. 

The •t:teot on the pike population or the peroh, minnow■ and other fi■h 

prHent 1n the aame •ters •• without doubt oon■i.derable. I t 1a probe.bl• 

that they oontribu.ted a great deal to the high mortality or yo1.m~ pib on 

the hlltoh~ and reai-ing gro\Uld.a, whioh •• found to ooour during eaoh year 

ot the ilrt'eat1gat1on. The ■-ll peroh ocapeted with the young pike for the 

inaeet toocl anil&ble, and preyed utaneiTttly on the pike•• Of the peroh 

stamaoha whioh ocntained food, 20.6 peroent oontained young northern pike 

whioh made up 62.0 peroent of the total volume ot the ■tcmaoh conhnta. 

other t'iah whioh .. r• touncl to eat young pike were the mud minnow, oreek 

ehub, blaokohln ■hiner and northern 'llhlio •hiner. Only tour ot th• 19 

■peoi•• of fl•h •••ooiated with the youn6 pike did not otter aotlv• cap .. 

tition tor th• food itaa whieb were of 1aportanoe in th.e diet ot' the pike. 

I NSF.CT LIFT~ HISTORY 

An inveat igatian of the lite hi■tory of the burrowinr. may-tliea found 

in the lakH encl atrHml in the ■tat• wae begun in tho apr1ng ot 1946. The 

!l)'11lph• of the ll!llyfly genl.\8 (Haagenia) under oonaideration are known to 

fhhermen and bait d•lera •• "wittlera" • Thia investigation waa undertaken 

beoause of laok o.r information on tlw life hbtory and habitat requirements 

ot ttt.H inHot• Md their importano• •• fhh food t1. t the varioua 11t&f.e• in 

their lite cyole. Sinoe the nym1,hs (wi r;::hra ) are becoming 1ncreu i ngly im

portant and val1•ble •• be.it f or wi nter f i shing, it 1a neoeeeary t o a8cure 

life history infonnatian whioh will provide a ba•i• for r•t ulat1nb the com

merc1al di gginr, or theee nymphl tor fiahlnf: bait. 

Preliainary coll•ctiona ot adult mayflies and nymph• haYe been made on 

•ix lake• and four ■treama. V.aytly egg• haYe bften tertili&ed artificially, 

hatehed, and the younc nymph• r•r•d for aeveral weeks in the laboratory. 



Grawn nymph• have been reared to the adult 1tage ao that ident1.fioation1 ot 

the epeoiH oan be .. d•• Work 1a being oarried on to determine the distri

bution or th• nymph• in lakes and 1-treama and the type or bottOB1 that they 

suit have in oz-der to thrive. 

AGE A..'lD GROWTH OF' r' I E:fmS 

Studi•• on the age and growth of fi1he1 troa aoale reading• were re1umed 

Nrly 1.n 1~. Tabl .. eatabll■h•d for the average 11&e at various a gea ot 

the game fi1hea are being rev11ed. Th••• table• have been uaetul in e,,._lu

ating the growth ot fieh 1n lnditldual l e.kea as ooapared with the OOl!lpiled 

Two etudiH relating to •~o and growth were campleted. These included 

the length.weight relatlonahip and the relationship between etandar1l and 

total length of aeTen important gaae fi•h•••b' Theae 1tudiea enable work•r• 

to oClllpare growth in weight of apeobuma trom individual lake• with welr;ht 

or r1■h aeoording to th" atate a·Hrage. With the eatabl11ment o.f a state 

aYWage in weight tor the nrlou• lengtha ot fish the lnTeetigator can de

termine the ralatiTe po1ition of th• lake with regard to growth in fiah 

weight, and make management su6~•atlon1 accordingly. 

The detemination of ratio• between standard lenr;th {langth of the fish 

to the end of the Tertebral oolumn, a mea1W"«?if!llt used by :m&ny workers) and 

total leng'\h (greateat meeaurabl• length of' the fish, with the mouth nlo18d 

and the lob•• of the tail compres,e~ to r,iYe the greateet l ~n gth) permits 

inTHtigator• ·t.o compare their work with tha t or other :'! ua :tn r, one or the 

other m•••ur•ent. 

A oollection ot •1cey" 101\lee waa made during the su,mrier or 1946, end 

.!,, Beom.n, William c. The length-weight relationahip and factore for the 
oonverliona between standard and totel lengtha for e,~ven ;,; iohi i:;an i-;r.me 
t i1he1. Tran.1. Aaez-. Fiah. Soo., Vol. 75• ln Jr•••• 



a study of the bod.y-aoala relationahip 1a being oonducted to inoreaee our 

knowl•dge of f iah growth, and also to a::1etb l e i nveatigators t o determin~ more 

a.courately the growth ratea of' fbh••• F'.nowing the ratio between :f"iah 

growth and aoale growth permit• calculation of the aiu of the fish v -1:. vari

ou• •&•• r8preaent•d on the aoale. Thi• inor•aes many timea the number of 

lengtha anilal:ile tor eaoh age-group, and with inornaed numb(!lra t he aoour

aoy 1• 1noreaaed. 

Stu41•• are alto beint oonduoted on the periodioity ot growth in fiah••• 

Colleotiana were made at internla throughout th• ■pring and BUllffler of 1911,, 

and will be continued during the tall and winter, and all through the year 

1947. An att•pt ~ill b• made to deternino when the t rowth of the fiah oo

oura, or ir growth 1a more rapid during any partiouar p•1riod. 

»1th the plaoini ot •ca• lakea under apeoial fiahing regulations, it 

waa ooneidered neoH1ary to follow the growth 01' the f'iarut1 in thHe special 

lake•• Conee4uently • oolleot1on of acalea wa1 n,ad• tr/Jffl each or the deaiG• 

nated. lakea and Nmpha will be t al. .. :m pa-riodically durinG the entira period 

theae lake■ are under' thia olau11'1oa ti on. By following the ohflngea, if any, 

in growth nte ot tiahea 1n theee lakes muoh balio data will be obtained re. 

gardin&; the etteot of ohang•• in the preaent la•• on ex11ti11t; fiah population•• 

Th• ett'eot of reduotion 1n th· dentity of fieh populations ie under 

inveatigation. WOl"k begllll 1n th• past ii being oont1nuod and enlarged a• 

ad<llticmal lake■ have been added to the lht. Lak:H that had eut'tered winter .. 

kill during th• winter l~S ue being oheoked tor any changH in fi ■h 

growth ntee. 

A study waa made of the •s• and growth of the lake trout that haTe been 

planted 1n inland ~iohigan lakes. De.ta were obt~ined which indicated that 

the aoale method ot age determination •• invalid for the population• of thla 



apeeS.ea atudied. necOYeriH of l!'.arked plantinga which were iiade in Birch 

Lak•• CaH County (1940). Cryatal Lake, D·nsie County (1941), and Higgin• 

Lake, Rosca.non County (1941) prOTided growth data frOlfl !'iah of known a ge. 

Lake trout 1n these three lak•• ayeraged 9.0 inoh•• in their third a\Dlt8r 

of life, 13.0 1nohe■ i n thei r f ourth aummer, 16.6 inch•• 1n their f ifth a~ 

Mr, 20.0 inohH 1D t heir aixth eUl!IIHr, 23.4 inohea in their anenth 11.aner, 

and 26.7 inohe• 1n their eighth aummer.¥ 

HUNT CREEi'. Fismrnrns r,;J.PE'lU UENT STA'l'IO}l 

The Hunt Creek I>'hheriea F.xperimnt fltat1on, established 1n 1939, ha• 

continued to aerT• ••afield laboratory and te■ting aroa for brook trout 

probl ... , and 1n a lllinair way durint; the war yMra a• an inTHtigati·.-e center 

tor tiaheri•• problem• 1n north••t•rn Vlohigan. 

Caaplete fiahing and eatoh r8oorda have been obtained •oh trout ••••on 

eiAoe 19'9 on 2-1/2 •11•• ot .H\lllt Creede, on f•'uller Creek, and on i:a,t Fhh 

Lake. On llunt Creek• ln 19W.,, with an inoreaae of 17.6 percent in hoUl"a ot 

anglln.g ner 1943, angling quality dropped trcm a high or 0.70 filh per hour 

in 1943 to 0.56 tiah per hoUI" 1n 1944. In 1945, angling how-a were almoat 

the .... u in 19Li4, 'but angling quality dropped atUl further to 0.49 fi ■h 

p,,,. hour. Th• 19't> reoorde to Juq l indioate that filhing preeaUl"ee will 

appr••h ti. pre-war peak noted 1n l~. 

On Eaa\ Fiah Lake oreel oenaua reoorda d•an1trated that the pre1enoe 

of large brook trout rneraed the -.r-ti•• tr8nd1 ,.n fiahing intenaity noted 

tor other trout water,. Deapit• travel oonditiona, the number or angler• 

uling the lake ha• inerea1ed •oh )'9&J' linoe 1~3• In 1944, 311 ant; ler■ 

t11h•d 651 hour• and oaptured 108 legal brook trout weighing 79.1 pound•, or 

1/Applegate, v. c. Pre)i■inary report on the age and grOll'th of the lake trout, 
Crhthcmv 11. naaayouah, in inland i..'. ichie;an lalcee. Copeb. In preu. 



0.17 f i sh ;>or hour. ~n 194~ ,, l+3l anc ler~ !'1. Eh9 d f or 9c~ hour s rmd o r.- ,1r;ht 

169 h ga.l brook trout weighine-: 1;0.6 pound•, or 0 .18 lecal trout per hour. 

Proer.ure <lur i n t; l 'Jhl will npproxirna te t h& t of' l <,;~ i-5 , hut i t ri. piJeara n ow t hat 

t he ca. t oh will bo only al,out :-alf t!-:at o!' l ')i,.5 . 

The drf\wint; cerd il t '";nat Fish Lake i• the posdbility of oat ohing brook 

trout weir,hing trom 1 to 3 po'I.D\ds. The record fiah to date weiGhed 3 po1mu 

1 ounce and n.a 20-3/B inohee lone;. 

1:Teviou1 rosearoh at the at etion llhd inc!lcated a ■ low growth rate ror 

the stream brook trout, and a comparat1Tttly hir,h mortality before reeohing 

the legal she of 7 inches. AnLliug reoorda Khaw that from 6 to 10 under

shed fish t.re returned to the water for each 7-inch f'i ah that is oreeled. 

Accordingly it was •uti eated that a pOl"tion of thti 1tream system 1hould han 

a eix-inch ai&e limit to to1t the possible ef feot of the lower alt6 lL~it on 

fishint for the lt.rger brook trout in tutur@ y ears. '~ rl~• in 1946 an order 

waa drawn by th• Conservation Cmrouuion maldnb 6 inohea the legal •he for 

br 1.>ok trout i n Fec t 1ona C, r: , a?1d 1
-: of t he experimental sootione of' }hmt 

Cr s e k , a nd in 1·u1 lor Cree k: (a bruoh of :{unt Creek) wes t of the water whnel. 

TJ,ia ordsr is i n <! f feo t for f'i ve ;y•Sftre. 

An(;lera keepil1l, l-1.noh br.Jok trout recei ve a duplicate oopy of t heir 

ored oensua sheet to nlida.1 e the poueu ion or th1t short f ish. Th.e creel 

cen1u1 totals for these waters, both before and after the chanc e in 111• 

limit•, should tell whether or n ot a lowered ahe l imit will 1nterfer!! with 

the catch of lar&•r trout in futurt! years. Up to ,July l, l 'U, about twioe 

aa many 6. to 7-inoh fiah had been remOTed 1'rcmi these wator1 aa fi sh (l'lfer 

7 1noh••• The "short" fi•h were eaving many •~l•r• f'rom the ir;nOt11iny of an 

empty creel. 

Beoaua• the 1tream iaprovement devioea installed 1n Section i3 1n 1941 



produced a definite inoreaae in angling quality 1n the.t ••otion in the ye&l"e 

following the 1natalla t ion• ~ 1 t •• daoided to teat the et.teot of •tream ia

prOTement dfl'Yioes on a 1treaa aeotion with totall7 different enYironmental 

oharaoteriatio•• and alao try out a dif.fsr~nt mod• of oonatruct ion. f eotion 

Creek wa■ impro·Hd bf the t1l.acaent of a series of dei'l.eotora and lii&:gt1r loga 

at the olo•• of the 1945 trout ••••on• Th••• defleotora were oonatruoted by' 

utili&ing either triple or single wooden, •heet pilint, to f orm • watertight 

defleoting atruoture. fh••• were driven frOffi 3 to ~ feet below t he strea• 

bottoa and projeoted from the bottom to law water leYel. The ueo of a jet 

pump aided in outtint; dawn the iutallatio.11 time. Crael oenaua data, before 

and after th• iaprOTcent of Seotion A, taken in the regular coura• of the 

atation operation• will give an anner to the value ot thh work. 

Two-way fhh tr•t>• have been operated on ane.·al ot the tributar1•• 

al.moat oontinuowsly e1nce the eatablbhaent of' the ate.t1an. ::1x tra_pa are 

now in operat ion. Trout more than fow- i nohea long are jaw-tag6eds and thoae 

of -ll•r a1&e• are marked by r1111oving a different fin or f in combination 

tor •oh trap. The daily reogrda kept for each weir indicate conaiderably 

more m0Yo11.1tnt into the main atream oi' Hunt Crel'lk than out of it. t:·eapite 

the •jority of fiah moving into the Jll&in atreua, the oontrlbution or the 

tributary ■trHIUJ to the &n&l•r• • oatoh, •• determ.1.n•d from the number ot 

marked fiah ro--.nd in the ereela, haa nried only from 0.7 peroent to 3.0 

percent of the total catoh or t he, ..,,q:, e,r iment.l Hotiona ainoe 19Li2. 

Studiea h••• been tmd•r ny ainoe the tall ot 1943 to determine the 

number of young produoed by a known nUll\ber or adult brook trout of known 

ai&e■ • Each t'all a known n\Dber of adult■ are tae:,ged, weii;he4, and 

----------------------- -·-··-- ------- -
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1"1eaaurod, an<! pleoed in oue of the acreGn rs.c.way1 and allowed to spawn. 

After a pawning the s. dul ta are rem.OT•d• In July or Au~u•t of the followi ng 

year, when the youn1_;. are readily aeen, they s.r ,, rtm1oved, meaeured, wei gh~d. 

and oount•d• ?or ooaparatiTe atudicta, thi, nwnbe1· o t' spanmi% red<!a in 

three mil•• of 1trearn in the vicinity of tho 1tation were countttd during 

tne fall& of 1944 and 194,5. il:umeroua red<ls were opened with the aic! of a 

ahoTel and their eg6a collected by uee of & l'ine-meahed ceine. Thit eu ,,•, 

if present. were oounted. It llll ■ found tha t; by no meana all of th6 cleaned 

redds contain •ec•• A oruiee of the entire length ot .. th$ main atrea.m of 

Hunt Creek in the tall of 1944 indicated that natural reproduction took 

plaoe in aboat eTery mile of atrean t.hP. t year. 

Population studies &.."ld the improvement of gear and technique& for con

ducting them haTe oooupied muoh of our attention in the pnst hienniUlll. 

There appMrs to be oon11derable nriation in the brook trout population 

trora aee.aon to •••on in the eui.e year. and between different ;.,art• of the 

atr ... at the eame •••on• It 11 felt that when tho technique, of the atream 

population etudy are perfHted ao that •• can uk:e rAli&ble population .... 

timat••• aame of the Tar1at1ona 1n !i•hing quality whioh have occurred LU1der 

vari ou1 amoant1 ot angllnc pr•••ur• •Y be Jl')or• readily explained. 

FIIWr'.RLING LAKB TROUT FIN-CLIPPrnG ?J.?F.rlru r:IJTS 

In April, 1944. the Great I.ake1 Trout Committee, oompoeod of repr•a~nta

tiTe1 trfm all 1tatea bordering on the Great Lake• and ropreHntatiYH ot 

the United StatH i'ieh and Wildlife SerTio•• drew up a program of inTHtiga

tion or the lake trout in the Greet Lak••• A part of thi• program entail• 

the marking (by fin-ol1pping) of a lar6• number of hatohery-rearod. lake 

trout fingerling• tor a thr•--year period to ascertain the length or time 

between releaae and when they enter the oatohes ot oommeroial fishermen• 
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and to gin aome indication of th• peroentage or aw-vi.val tr0111 the fingerling 

to the a dult atag••• Planning the fin-clipping operation• an<i aetting up 

oontrol uperi11enta on the etteot ot fin-olipping on the trout nre deler;a. ted. 

to the Mioh1gan Dep&rtaea-t ~ Conaer-..tion. Cooperation and aHbtanoe ha• 

been rMeiTed ••h yN.I' tr-. reprHentatiY•• ot th• ¥c boon1in Department ot 

Conaernt1cm and the United StatH Filh and Wildlife Servioe. The latter 

organiaation ha• furnbhed the uperimental ti■h an4 made an.1lable the 

hatolwry build1~ at Charlnob, Uiohir,-an, tor th• ol1pping operation. 

In Sept•rnber, l~, the d.oraal and adipose tin• were olip~d• A total 

of 100,280 JU.rked, lake trout tingerlin(,1 were planted in the vioillity ot 

the FGX Ialands fro,n Patrol Boat 1} 1. In 1945, thG right peotore.l waa re

mond, and a total ot 159,712 marked, lake trout f ingvling• were planted 

ott the Big Reet northwest of Chnrlevoix. 

F.aoh year two group• ot oontrol fi•h are 1et uide and aent to the !'.Ar

quette Hatohery. One group oon1ilt or equal numbers o1' m111rked and 1ln!l'.arlced 

fhh to be held 1n the eame pond to determine oamparativ• growth e.nd mortal

ity utOllg marked and unmarked rbh. Tlw other uoup conailta solely ot 

marked f'11h whioh are held alone to determine how nmoh, if any, regeneration 

of the olipped fi~• takea plao•• 

Inapeotion of the oontrola to date indioatea t he.t there ii O<llllpa.rathely 

little regeneration of clipped f'in■, but that mortality or tho :t' in-clip;.led 

fish 1a about 7 percent greater than amonc tho unelip1')ed f ish. nrowth, so 

far, ia approxi.Jnately the aame for clipped and unclipped fi1h. 

It i• hoped to obtain records or numerous reoOTeri•• of these ffiarked 

1''iah u they 00111$ 1.nto the coiraercial catch•• and a reward of ;),2 per marked 

f11h 1• offered for the return of each tin-clip scar with complete data on 



the fiah. It will probably be 1949 betore nry many marked i'ilh are recOT

•red, judging traa our inadequate knowledge ot the growth rate of the speci••• 

For the marking and oontrol expa~im~nte planned ror Sept911lber, 194/>, the lett 

peotoral fin will be ue•d• 

SFA LAllPREY INVESTIGATIONS 

Thia paraeite on ooaaeroial apeciea or f hh in the Groat L&lcea baa con

tinued to inoreaH during the paat two year■ • It• chiet viotim appear• to 

be the lake vout. In 1944, the ooopwathe experimental work in the Ooqueoo 

Rhe:r in Preeque lale County, •poa•or•d by the Eaat l">reaqu• Ide County Sport•-

1ne11•• Auoo1at1on and the Conaerw.tion. Department, oaptW"ed and deatroyed 

3,'66 lupreya on their spawning lldt;ration. 

The trap on the Ooq~eoc was reinatalled in 1945. That y•r• more de

tailed record• were kept, and aame additional ob•er'fttion• were made on the 

life history of the sp&Wning adult•• The trap waa in plaoe about one month 

•rlier than 1a 1944, and oaptured a total or 4,606 laapreya, about 90 per

oent of wh1oh w.r• e•timated to be Ha lamprey-a. It waa found that the peak 

run at the trap oooUJTed when the water temperature rt:nged between 50 and 60 

degree■ F'e The gr•t •jority of the lampr•7• mc,red into the trap between 

the hour• or 1111dn1ght and noon. The ai&e of the la1Dpreya oaptured ranged 

trca 14.l to 30 inoh .. , and the anrag• siu n.a estimated to be oloae to 20 

1noh••• Beoauae of tault• inherent in the oon•tn1otion of the trap• and 

blooJdng arm•• man)' •tv• •• laaprey• ••oaped to the spawning grounds be

low Ooqueoo Fall• ffoh year the trap•• operated. 

The wir ud trap Mthod of eliainating th• eea lamprey would prOT• to 

be estNaely eoetl7 it the proper type or weir were built cm •oh known ■pawn

ing atrNa. Betore aey larg•-•oale attept• at aea lamprey oontrol are 

initiated. a earetul •tudy ot the number of tisb found damaged in the OOBllff

cial oatoh•• ahould be made, ae well Ha study on th• pr1oe differential an 

•oarred and UD.a0atted f1ah. 



CRm~L CE'.HSUS 

The general oreel o4tnau1 •• taken by Coneerntion Otfioor1 aa • part 

ot' their regular dutiH. Thia oenau• •• ,tarted in l'/in and baa been tt• 

puded and deTelOi)ed 10 that it h belined to repreHnt a randGlll Nlllpling 

ot the tlahtn« in the entire State ot Michigan. During thia biennium the 

data f'r• trout water•• 11an-trout labia and etr-... th• Gr•t Lak••• and 

th• oonneoting •ter1 ot the Great Lake• baTe been oonlidered separately fOJ' 

the r1r1t tia•• The reaaon tor thia separate oon..S.deration or the data 1a 

to obtain a better 1ndioat1on or the quality and tiahin& intend ty 1n the 

aix g~l typH ot water •d:eln111Htred by th• atat•• In 1944, th• ot1'1oer1 

inten-1..-.4 1'>.100 angler• who had tiehed. 1~.196,5 houra on all typea ot 

w.ter, tlu-ougbout the etat•• and who had taken 177.262 legal-liH fiah at a 

rate ot 1.16 ti■b per hour. In 1~5, the offieere oontaot.d 42,28, tiah•r

men who fi1Jwd a total or 143,913.9 hour• and who took 161,015 legal-aiaed 

ti1h, a oatoh of 1.12 ti1h per hour. 

Th• t'l■hb&g quality •• indioated by the oatoh per hour waa h1ghe1t 1n 

the or .. t Lake• and oonneoting •t••• Yellow peroh made up the bulk ot 

th• total oatob tor Or•t Laa• water•, 72.2 peroent 1n 1944 and 86.5 per

oent 1n 194!h Aa 1n paat )'e&r•• the tilh aoat abundant 1n th• oatoh ••• th• 

bluegillJ this apeo1•• ooriet1tuted ~.2 peroat (1944) and 48.0 peroent (1945) 

ot the oatoh ill non-trout •teH. The yellow peroh wa• aeoond 1n a bundano• • 

The bluegill and ~roh, toge'ther. •d• up more than 65 peroent of the oatoh 

in nan-trout water• during th11 b1ani•• 

Brook trout ocm.1tituted the bulk of the trout oatoh. In 1944 there wve 

1a.a30 trout reponed, ot whiob 15,478 (82.2 peroent) were brook trout, 2,038 

(10.8 peroent) nr• nlnbow trod, &ll4 1.314 (7.0 peroent) were brown trout. 

In 1945, ot the 20,989 trout, 161 110 (76.8 ~roent) nre brook trout, 2,478 



(ll,8 pffOezrt) were l"&inbow trout, and 2,401 (11,4 peroent) were brown trout. 

In order to determine the amount of' use a.nd the fishing nlu• ot the 

1peo1al-regulation trout pond• 1n 1outhern Miohigan, a 1b1ple oenaua torm 

ha1 been plao.,d 1n bm:H at t :.eae pond• (one pond in 1944, three pond• in 

1~5, and aix 1n 1911,). F11hermen uaing the1e pond, are required to reg11\er 

their oatohea and th• tiae 1pent thhing, Further information on theH ex

pvuaental trou.t pond.a 1a given in the aeotion on Fi■h ltanagement. 

When the atate 1eoured title to the R1rle R1Ter Area it wa, realised 

that • continued r•oord of the tbh oatoh, game kill and fur take would pro

Tide an an..-.r to th i, quHtion frequentl)' raiaed •• to the eft'eot of auoh 

uH1 on the annual orop. Thia area had 'been in printe ownerahip for about 

twenty year• and had 'been little ueed 11no• 1933. It theretore might be 

properly &Haed to ban renrted to a oon41t1on of •xiavla fi1h and game 

population. Juat what the orop would be when heaT1ly uaed 'by the publ1o and 

how well the annual tau would bold up under auoh uH waa an intriguing prob-

1•• Beoauae ot the road pattern and oomplete blooking and enolo1ure ot the 

arN, aoourate oheoka on th• Jrill are an.Hable. ?ennita to enter and uae 

the area are i••u•d free of oharg• at the oheoldng •tation and the oatoh or 

kill are reg1atered when Ti.Ii tor• lea fl, 

Froa April 28 (when the UN wa• tirat opened) to December 31, 1945, a 

total ot l.6,370 per1on1 reg11tered for liGhteeoing, filhing, hunting or trap.

ping. There w81"e 4,084 fiaMl"'lllaD day• apent on the Area with • c0111bined 

oatoh of 6,638 fiah whioh had a total eatimted weight ot 2,469 pound•• 

'trout t'ilher.ien numbered. 1,476 with a total oatoh of 388 trout. Th• oatoh 

•• moatly blw.gill1, aunf11h and perch but acae trout (moatly brown trout), 

northern pike and baH were allo taken, inolwlinG erten.l noeptionall;y large 

brawn trout and pike troa DeVoe Lake, 



Frca April ~ (the opening day) to June 30, 1946 the Arn was 11ud by 

3,441 vi1itora of whioh 1.246 regietered for fishing. Of the latter number, 

956 ..,.. trout tiaheraen who r•OT•d 630 trout and 72 other fhh. It will 

be noted that trout fiahing •• muoh better during the aeoond year the A.rea 

•• openedJ the oatoh to June ,0 exoeeding g.r•tly the total oatoh tor the 

•••• or the preoeding year. Better tiahing condition• (olear, normal

lnel water) during the H.rly part of thAt period 1a belined to aooount tor 

thi• 'better trout ti1hing. No fiah 1-v• been planted in the Ar•, ao thi• 

1• not a taotor in the oatoh. 

For th• purpose ot the experiment it will be ••••ntial that no ■tocking 

or any radioal change 1n the fhh enn.ronaent be macie f'or HTeral year•• 

After the aTerage produoticm or theae water. ha• been e1t&bl11hed they will 

be ueed tor a n'\Blber of upviaenta in fi•h managemont. 

A plan for a volunteer oreel oenaua of the nrioua ■tr .. ma in the .Au 

Sable RiTer drainage -■ drawn up in the apring of 1945 and the oooperat.ion 

or naerou.1 fiahel'INn, guide,, and reaort operators and cabin owner• waa en. 

lined. 'lhe objeoti·n wa1 to obtain •cm• idea ot the quality of the fhhing 

through th• Tolwitary- reoording ot the miniJllwa amount ot data nffes1ary to 

de~ermine the oatoh per hour. Any intonation obtained. it waa felt, would 

'be an iapro'ftlle!lt over the prniou1 a1tuat1on wherein we had no data on f11h-

1ng quality (exoept for a ahor't portion of the NOl"th ;Jnnoh of the AuSable). 

Mimeographed reoord 1h••t• were distributed to 40 1nd1v1duala, and data 

••re k•pt on the entire ••••on•• tiahing by 15 or th••• partie1, with aoat

terecl reoo.rd• b•:i.nc turned in by the remainder. On the entire drainage, a 

total ot 1,644 antling day■•• reported, durint; whioh tbae 7,208.25 houra 

of flahing were upended. The total oatoh during this time waa reported to 

be ;,353 brook trout, 1.,.004 brawn tro,.1t and 452 rainbow trout, or a total ot 



7,809 legal trout, or 1.08 lepl trout per hour of tithing. Brown trout 

wve moat nuaeroua in the oatohea reported trcmi. the Main Stream a..1d tho 

South Pra.noh, while brook trout doainat•d the oatohea tram the north Dranoh 

and it• tributarie■• Fhhing qUJ11ity was beet on the }forth Branch (1.34 

legal trout per hour). A larger t;,roup of oabin own.era, guide■, and resort 

operators are keeping reoord1 for the 191.J> angling ••••an on the AuSabl•• 

!t 1a to be hoped that thb will beoome an annual oooperat1Ye affair between 

the llepar1'ment and thoae intereated in the AuSable Rinr. 

Sino• many angler• and ff8n departmental employee• atlll tail to appre

oia te the important part played by natiral reproduotlon in .furn1ahing a 

rather large port1• ot the tJ"out f11henian'1 oatah, it. wa, decided to nw.rk 

allltgal-■laed trout before rel•••• 1n three drainai•s during the 1946 trout 

Ha■on. Tb11 waa do11e by olipping th• right peotoral t'in from all legal-abed 

trout plan~ 1n tmi Au8•'ble and Fox RiTV drainages, and th• left pelvic fin 

t'rom all legal-•hed trout planted 1n the Rifle drainage. Anyone r1ehing 1n 

th• Fox RiTer d.rain&g• of the Upper Peninaula, or in the Rifle or AuSable 

drainag•• of th• Lower Peninaula, oould tell at a &lanoo whether hh trout 

were ot hatohery origin by looldnr; for these ?artioular f.'ina. If all :f:'ina 

were pre1ent, the trout wa• • eurvivor ot natural reproduotion, or pouibly 

trca prffioua fingerling planting•• Since the bHt eun-inl to the oroel 

in experbaenta 1n planting fingerling trout 1n stream.a baa been approxifflately 

3 paroent, tho latter poe11b111ty 11 Tery remote. 

Thi• danon1tration projeot entailed th• f1n-ol1pp1ng of. approximately 

10.000 legal f1ah before rel•••• and wa, oarried out by ooo;,eratiOD between 

Inatitut• and hatohery per101111el. To apeed up the fin-olipping operation•, 

th• fi•h were ane1thetiaed with ether, and clipped with •tout-bladed aurgi

oal •h•r• on whioh the cutting •d&•• were corrugated. 

The three drainagH were oheoked •oh Sunday or the trout Haaon by 



JUlllbere ot the Departaent who oontaoted aa ~ anglva H poHible. CatohH 

were 1nap.oted anc! the nt.mbera of marked and unmarad fieh obHJ"Ted were re

corded. It 1a planned to extend thia markint work to inolude all legal t'hh 

planted during 1947 and 1948. 

FIS!! UA?fAGfM f.)fT 

The fi•h populatian or Deep Lake, Oakland County, »: iohit;an-Y waa killed 

by poisoning with ohemioala on ~~ptember 12. 1941. A total of 27.329 fish 

woir,hing 562.7 pound,,•• reonered, or 30.0 pounds per aore. Bluec11l• 

were tho moat abundant apeoiH. X..1;al i;arae fl.ah made up :;.2 percent o.f' the 

number and 56.l percent o /' the we1cht or all fieh reooveri,d. O, ell of th• 

aptteiee ot f'iah preeent 1n D8ep Luk .. , t: :c r ook baas and the largemout h baea 

were the only ap eoies poaeeeaing a better than aven.ge ,~ owth r&te. 

After polaonine, Deep Lake •• reetocked with !ei;a) r t!. inbow trout, 

S!Jl.allmouth baaa !"ingerling• and 100 adult bluer;Ull. l.t t he end or the 

fourth complete yee..r eino• po11oninb, the following items of i nterest can 

be noted here, (l) Bbegilla. }~cellont conditions oxiated for bluet;illa 

1n De~p Lake in 1942• F::rtend"Nl spa1'?linc na noted, &Il d all fish triade good 

growth, although atunted at tui.e ot ?l1mting. Condi tion.1 rema.1,ned excellent 

!'or the b luegill• during moat of the 1943 p-mrint season. ·; 'owever • by the 

end of the 1943 growing eeaaon• the peak of the o~rryin~ capacity &ppeara to 

ha..,e been reached and paHed. Th• r;rowth rat e of o ll a. c:;e i:;ro11p1 or blues ille 

deolined abruptly 1n 1944 and rema.ined nry poor through 1945. The lake ia 

now heavily oTerpopulated with 1twitad bluegill•• (2) Small.mout h ba••• The 

f irst planting of mallmouth baas was not aucceaaful and Yery r", i f any, 

¥ Carbin•• w. F. and Vernon c. Appbgate. The fiah population or 'Ceap Lake, 
>J. iohigan. Trans. Am. 1~1•h• ~.oc., Vol. 75• In pr•••• 



auniT•d• Ther•tore, another plantiuc Yffi& ::.ad• in 194,. Fieh of the 1943 

planting •pawned in 1945 and l~, but eur"f'inl 1a quHt1onabl•• (3) ~ 

bow trout. Rainbow trout are growing at a fairly good rate in Deep Lake. 

Thie growth would undoubtedly be muoh better if the stunted bluegill popu

lation were not preeent. ~t.aoh ttU1ination1 r...,•l that about 25 peroent 

or the trout feed on blueg1lle. 

F'uture manag•ent experiMnte tor Ueep Lake inolude oontrol or the 

atunted bluegill population. 

To deieraine it oieoo•• oould be remcr,ed trca a lake by gill nets with 

little or no detrimental efteot to other speoiea preaent, e1pecially trout. 

an experimental manag•ent project•• instigated 1n the fall of 1944 on 

fi iroh Lake, C&aa County, N.iohigan. The plan, to be operated for thr$• oon

••outi•• year,, oon11ated of r•oTing a t1••n nuaber of oisooes eaoh year 

trm the lake under certain reiulationa. Partioipant1 of the harvoet were 

required to obtAin a daily penn.l t at a c he ..:ldng, station operated by Insti

tute personnel, entitling them (Aot 247. P.A. 1919) to set a gill net be

tween the hours of 5•00 p.m. and lltOO p.~. 1n water depth■ reatrioted to 

the 8- to 25-toot rang•• At the oloae of 8&ch daily period, fishermen were 

required to take th.S.r oatoh to the oheokin& 1tation f'or inapeotion. Net

ters wve further obligated to mark their aet, by visible white float■ bear

ing their reapeoti~e nua•• and addre••••• 

During the fall ot 191-A (HOTember 25 to Deo•ber 10, inolue: ·H) a total 

~ 19,ot.4 filh, including 18,738 oiaoo••• waa remOYed trca. the lake. Thee• 

01100••• having a ocmbined weight ot 10,540 pound1, repreaented a removal ot 

32.9 pound• or tiah per aore. A total ot 582 net day1 were inYolved in the 

haneat. Fiah other than o1eooes, oona11ting of peroh, trol.lt, baas and pan

ti ■h oaptured in the n•t• during the harveat, were or a negligible quantity, 

amounting to only 1.62 peroent or the total. 



In 1945 (November 25 to Deocber 10 inoluaive) a total of 11. 718 fish, 

inoludint ll,256 oieooH, wa• remoT~d !'rOlll the lake. 'l'he approximate total 

night or the oiaoo•• amounted to 7,339 pouncla, reprHenting a removal ot 

23.0 pound• per aore. A total of 753 net d&ya were inTolTed in the opera

tion. Fi1h other than c i aoo••• consistin£,; of perch, trout, ba ■ s and pan

fi•h oeptured durint; the han-e■t, amounted to lea■ than 4.0 percent of the 

total. 

In Ol"d• to aeoure ase baaio data on lake fieh manageent, 38 iatohery 

ponde, havi.ng a to1.al ar• ot 162 aorea, are being uHd tor th• following 

experiment a an wa.rm-water tilh • 

l. Control of etunted 'bluegilll. 

2. llax1ma carrying oapao1ty tor varioua oombinationa ot fiah apeoiea. 

3. To deteralna wh..ther 1'aat grc,1ring tieh haTo an early mortality. 

4. To determine the efteot of more liberal tiahing reculationa on a 

known fbh population. 

The etteota upon lake tiah produotion by controlling the number ot 

auoker • '1a being teated 1n Dig Bear Lake, otHgo County• Thia ha• inTol Ted 

or"l oen1u1 1 population e1t1JDate1, and etudy or growth rate and teoding 

habits ot the ti■h, for three year• ~rior to reduotion of the sucker popu

lation (ln the epring or 194}) and for a three year period thereafter. In 

the populatian atudy •d• in the ■print ot lst.6. the lab waa to\Uld to be 

■upporting good nuabera ot game tiah or the following apeoieaa largemouth 

'be.1■, aalbaouth baaa, bluegilla, pmrpkin■eed aunfhh, rook baa■, and 1>eroh, 

but there haa been no appreo1able ohflnge 1n the nmiber• of game 1'1~h follow

ing the r•onl of the auok•r•• The p-eatly improYed perch f1ah1ng in Bic 

Bear Lan alnc• 1943 oolno1de■ with the auoker remov&l 1 but we do not have 

auf'tioient lnf'onation to aay that the imprond , ereh f"hhing waa oauaed by 



the r9moval of the auokers. Preae:nt 1nformat 10111 indioatH that we could 

ha"e•t a •ubatantial orop or •uokera, whioh are not now bein& utilized, 

from many ot our inland lake• without afteotlns the r,amo rlah population■• 

!letting of suckers is mo,t ea•ily acoolllpliahed in the apr ing durint t heir 

• pawning aea•on• 

HYidenoe trca rHearoh raiaH queation• •• to the nlue of many or the 

pre,.,,.,t 1a ... regulating ti■hing, auoh H a1H lbi1ta and oloaed 1eaa011.1 on 

pantiah (bluegill•, 1unfiah, peroh, etc.). In order to test th• e f teot ot 

relaxing oer'tain la••• tha Legialature in 1945 granted full regulatory author

ity to the Con■el"fttion Comaiadon on not more than 20 lak:H, and not more than 

10 l'tl"N!lla (not aor than on• of either in a county) f or a five-year period. 

Studi•• haw been 1n1t1ate4 on the effect of more liberal fishing regu

lation• on 13 latea)/ looatecl 1n the eouthern halt of the Lower Penin1ula, 

and in cm• northfftl lake and•• .... The tollCIIW1ng regulation.a Wfl'e ••t by 

tt. C-S.Hio11u Six lake• aouth ot h1ghft7 K..Ji> are open throughout the year 

to t11hing tor 1peoiH not proteoted by atatutory oloeed •••one, thu• allow

ing more t1ah.1ng tor ~roh, orappl .. , pike, wall~ee and •Olll• other 1peo1 ... 

On four lake• the oloaecl •-•on on blu•till• and aunf.1ahe1 ia d1aoontinuecl, 

and additional ti1hing tor all fi•h • ~oopt baa• i• allowed. On t hree lakea 

the dae limit on bluegills and other pantiehea 1a diaoarded. On one lake 

th• opening day of th• fiah1ng •-•on h adTanoed trm June 25 to May 15, 

priai-1).y to deteraine it the longer apring aeaaon would inorea1e the take 

ot planted rainbow trout. The regulation• ~oam• etreotiye in l91J,, and will 

extend for period• or troa three to th·• yeara on mot1t or the lak••• A pro

gnm ot oreel oenaua •• beglm on theH lakee ,tarting with the spring ot 

-~/ !!.!, ll iohigan ConaffTf!.tion tor June, 1946, Vol. lj, No. 5, PP• 5, l~l.4. 



191.i6 and it it planned to continue th4' oeneue durint:; the durat ion of the 

1peoial regulationa. It 1rl antioipe.terl that the ereel c ens;;.s data will show 

th8 effect of the ohanee in regulations on th~ f18hing. Studi~s on the 

gl"mrth rate of the fiBh are be i n g mat1.e conourrently w1 th the cred oen1rna 

to provid.e sup?lementary evi dence. 

To inor<,AH trout !'hhing in eouthei-n Mi ohi.gan, pond.fl origin111ly built 

.for rearin,e baas and blu•~ill• but no lont~er ne"de<.: for t his pu.rpoee h&Te 

been stocked with trout and opened to !'hhing durin;;: t he recu1ar trout 

1eaaon under the t'ollowinc; epeeial regulat 1o~1l" 

1. Artifioial flioa only. 

2. Daily limit of two trout. 

3• '~ight inoh ebe 11.mi t. 

4. Fhhing hours I One hour before eunrieo to one hour 11f'ter s ttnnet. 

5. Fishing from boats prohibited. 

6. Record of ~iah oatoh required. 

!n 1916. three pond• (Bate■ in Barry County. Port.age Crei,k Pond in 

,faclceon County. and Vrilder Creek Pond in Calhoun Count1• ' were in oper,i.t1on. 

Thnae pond• Wttre a'tookt'td in the tall or 1944 with the :"ollow:int, trout 1 326 

marked rainbow• 301 marked brown. and 21...,6 mL'"ked brook trout 1n Portage Creek 

?ond; 175 ...,rod trout of' Mel, of' th-, three a.;_Jeoioi, in T~tttee Pond, and 500 

umnarked trout of eaoh o!' the three spflloiea in >'l ilder Creek Pond. 

Ani:; lera !'iahin;: the ponds were requ.ired to f ill out 8 ori,!!1 oErntrns form 

after ! iniahing their fiehint• No doubt same anglers fa j led to ca?ty ly with 

the reeulntionJ therefore • the dflta from the voluntary c enau1 can he consid

ered the 'Hry tdnbmm figur... In 1945. Portage Creek Pond m s "ished lij' 7hl 

anglers of when 684 subni.tted oor::;1'.:. 91: f!l duta. :'.'hoy f h hed l, F'84 }-, ours t o oe.toh 

713 legal trout (of thi• number. 294 trout were released) f or a catch ot 



0.38 legal trout per hour. BatH i:ond in l9l+] was ti&hed by 192 fiah•rm•n 

of whom 147 turn~ in complete data. Theae angler• i'iahed 250 hours and 

oaui ht 75 legal trout (of this number. 7 were released). a oatoh per hour ot 

o.;o. In 1945, 331 anglers tried their luok on ~alder Creek Pond, and of 

these angler• 305 aubmitted oamplete oenaua torma. During 783 hour• of fi•h• 

1ng the•e angler• caught 394 let;al trout (98 trout. were releaaed) for a oatoh 

ot 0.50 legal trout per hour. 

In the tall ot 1945, the pond• ••r• re1tooked with legal fiah1 thie 1• 

neoeaeary aino• there b little natural propagation of trout in ponds. Port

•t• Creek Pond •• restoobd with 450 marJced brown and 450 marked rainbow 

trout or legal ai&•• Bates ?ond wa• planted with 83 marked brown•, 15, 

marked rainbow• and 172 marbd bl"ooa. Wilder Creek Pond waa etooked with 

499 marked llroolc trout, 413 marked rainbow trout and }6J.. t!'.&rked brown trout. 

In 1946, 'th• n\11!\ber or 1pecial trout ponda wa1 inor<taaed to •ix• In 

addition to the three in operation th• prerloua year, Cook Pond in r1&rry 

County, fillladAle Pond f 2 in Hilladale County, and Sylnn .?onda in Wubtenaw 

County ••r• added. The addition of these pond• wag due to intoreat shown by 

a.ni l•r•• Th• n.,, trout pond• were atooked with UDlll&rk@d lot •l trout 1n the 

apring of 1946. Cook Pond we.a planted with 100 trout or each of the thrH 

apeo1H. Sylvan Pond• were atooked with 150 rainbow•• Y:Uladale I'ond -i,'2 waa 

atooked with 75 trout of each of the three 1peo1... Moat or the fiahing on 

theae ponda 1• done during April, r ay and early June by snglera residing 

within 25 J!lilea ot the pondt. 

The Guiley Pond project 1a a oooperatin doJnonatrai.ion a r,d reeearoh 

projeot which haa been oont1nued through the efforts of the Conaerntion Ile. 

partment and the Sportsmen'• lmprovenu,nt Auooiation of Sa[.iuaw. r t waa 

Htabliahed in 1940 to learn more about the Ure hiatory of tho ra1nb~ 



trout and the nlue and ef.feot of oonfiuing for an..:;ling purpos e■ tho s pawner• 

which r u.n thia :i.tream f rom Lake ::uron. ·~'he ponu, wi:ich is loca t •·.d on Gulley 

CrGt'1:.<, a trihutury o, the '.cs.tit 8r$.noh of t ho AuGrea, iei st ,.,okeci b;r t r ~nafer-

rini; adult ra ir1bow trout over the amnll power darn. a& they ::iake the l r &pa-..'lling 

run eaoh 11prinb. '!'ho fiah are held in the pond, aftor they spawn above 

Gulley Pond, by l 1/2 inoh bar aoreeina whioh with an offeoti ,,., fiah ladder, 

allow !'ree mo•em.ent in either direotiou f' or t he sm.e.ller rainbow trout &nd brook 

trout. 

Fishinc 11 open to the public under special rogula t ions wh1oh inclu<les 

artifioi~l r11~a only, an S-inoh aize limit, and• poaeeaaion limit of not 

more than 10 fiah, or 5 pounde of fish, nor rnore thlln one f ish o.:' f'our pound• 

o.r larger. 

IntenaiTe creel oenane rooorda kept a~; the pond de:nonatre.te that ths 

bit rainbow• present ere a drawing oard for numerous ant lers. ~espite the 

war and ita handioep1 or taokle ahortaces and tran1portlltio.n iiifficultiaa, 

2,176.25 houra were apent on this l ,/4-acr• ?ond in 1944 and 2,046.!)0 houri 

of ri.lhint; took place there in 1945. 

The 1944 catch oo.nshted of 1}8 rainbow trout -.Yhich averaged 2.6 pounda 

in wei~ht, and 215 brook trout &TergGing 0 .26 pound in wei l ht, or a total 

r«non.l of 419 pound•• In 1945, 1$9 rai.nbaw trout (av1Jrabe 1'!3lght 2.2 pounds) 

and 234 brook trout (average wci ,).t 'j .;Y ? Oi.;,.-id) ;ieighod a total of 475.5 

pounda. 0Ter 70 percent of tho spawnin£ t iih confinec a~oh year w~r• c•?

tured by ancli."li; e The 1946 t.D.611ng up until July l haa not bt!en up to the 

quality of tho previous y t?ars , presumably beoau11" a 1me.ller number or epawn

era came to the pond thia past eprit1t;. ar oonaiderable 1.ntorest wero two 

reco,rerioe of immature rainbow trout tau ;ed 11t i.1-uil~y ?ond and reooverod in 

Laktt Huron on th6 Y. iohigan and Ontario ahores. roa;,ectively. 



Cooperation with the rJniverdty of ~'ichigan hits cont i nued to the mutual 

adnntsge of both oreanizationa. r enero,lt provilion of of fic,e and labora'tory 

spao '3 , ao,Jc.s s to librari~s and n ue m.tma, and t he advioe rurniahod by the Y&ri

ous departments of the University is e:ratsfully aoknowledce n. . In return, the 

J' nst1tute hAs oontributed specimens and data to various colleo t ione and hae 

loaned equipr,tmt to worlcere. Th., fellowship arranr; t!l"lent, neoeuarily our ... 

tailed durinr: the ,nu•, baa b ,,en r eeumed. Thia r:;1Yee advt'.noed studen.ts in 

fisheries some financial support 1.mc'. ~•,, l uabl e pnctioal e,:.perionoe in ree88.roh 

on. problflms or intoreat to the Institute. 

~:tudies of fieh predatortt, initiated durint the f'irst years of t he I n

stitute' a existenoe, were combined in cooperation with the Oniveraity ot 

:,:.!chig~n. Food analyses of garter ene.kea oollf!cteo. on natural water$ ahowed 

l t to f eed moat.ly on fro&a. toac!1, e..nd earthworns, whereaa s ;.,ec!Jaena from 

.f'ilh ri,aring ■tfltion• ate mofltly f iehH, :t"roi;• and toed,.¢' ,,ateranalr.• food 

studies l hO\Yed t hat t!, is 1neke eats mostly trout about trout hatoherie1 and 

rearin~ etat iona, but tha~- 1n normal trout atretlffla only a bout 6 perc~nt of 

t}H11 n t erena ke l ocm.ta.i n trout. :·,etflil t:! or t he &i~.,s of i;ame f i shea were 

studied r.s well as t ho habits of' t he a:i.&ke ir.. .:;enert1.l. Control of boU: the 

Yltltersnaka fl.rd th0 ~srtor snake a t f'ia h hatcherie-~ ie warranted, but e uch 

t2, 3 
r,:easur e s cl -:, not s i,tim juetH'i able elaewh6r e 1n ».i' "iizit.n;.-

nata on tho :f'"'.lcdi nt h&bi ts of the kill{;fieher, rersrred to in the bien

nial r "'port f'or 19'+3-44. are 'be .:.n~; ;.,:r ~,1e r ed .f or publioat ion. 

- --- --·· .... - --·----- ·-· · ·•· ···· ·------ · ••4• -· - · - - - -

,¢,' Karl F. Lagler and J. Clark Salyer. II l~. Influence of availabil i ty 
on the feeding habit• ot tho c,o:l"lnon garter ainake. Copoia, 11)4.5 (3 ~ 1 139.162. 

,~ l •rl F. Latler 1945. i1'ate.ranake food. i t1ch. Cona., ll., (2) 9. 

J,.- Karl :: • LaLler and J. Clark f: alyor, II. r' ood and l"11.b1ta or the watersnake• 
liatri:x •• a1pedon• in ;.iohiban. ln vroaa. T'a pora Hi oh . Acad. Sci • .Art1 
and Letter•~---



Certain equip1nc1Yt:. for rearir.~ fi&h v;as ;;:c.do available; to 'rho L.boratory 

of Vertebrate .Biology at the Un.iverdty or Plchico.n for etudiea of hybridi

&ation 1n fiahe11 and of the effects or tempffr'f\tur• on dnelopL'\ent. 

Assist~noe, pri-.rily help in illustration, was given to the authors 

of •Filhea of the Great Lakea Region• to be publiahed late this year or 

early next by Cranbrook lnatitute of ~oienoe.Y 

Field work on the distribution ot thit many tiahe■ ot Michigan wae 

1poneored jointly by th• Fiah D1v1aion, the Rackham School of Graduate 

Studie■, and the Department or Zoology ot the UnlTerdty of l.iichiga.n. I'e.r

ticular attention during the laat two 1U11Hra wae i;1ven to learning about 

the kinda ot ti1h•• inhabiting the watera on and about the 11land1 ot ~ioh

igan in the upPff O!"Nt Lalcea. 

Coopentlan with the Agricultural Experiment Station of ~aehigan f tate 

Coll•£• haa been oon.tinued on atudiee iuvolTin6 the uae of riah as tood. 

The oomparatiYe palatability of hatohery-reared Yersu, wild brook trout ha• 

bel'l?l evaluated by• panel of ,ix judges at the experi~ent 1tation. Trout 

from the Grayling ancl !l'arrietta state hatoheriee, and Wild trout tram ::runt 

Creek and the l:.at Branoh of the AuSeble River wero handhd and prepared. 

ao tar aa poalible, in a like manner. f1oor1n& the thh (uni dentified to 

the judgea •• to eouroe) on ohancteriatica of aroma. flavor, texture, imd 

moisture, the judge• rated the wild trout quite oonsiatently higher on all 

four batea, but tho;y alao rated all of the hatchery trout u "acceptable" in 

eatinG quality. Tho reeulta or th••• or~anolept1o teeta on hatchery versua 

wild trout are eumarbed u a reporJ whiah should be aoon 1n vrint. The 

------·-------·- ·- - - - ·--•··---·--•-.. -~--·--~-•-·-------- .. - · ... --·-----
¥earl L. I:!ubha 11.nd Karl F. Lacl -:.1r. r:ishec 01' the Groat Lakes Rot;ion. :::n 

preaa. Cranbrook Inat. of Soi., Dlo,.,r.ifielc.l :r111s. Uioh. 

·o/n.64w, Relen A., Peter I. l'aok and Albert s. Hauard. 
palatability of hatohery-reared and wild brook trout. 
in near tnure.) 

The oompar1aon ot 
(To be published 



Fish DiYidon 1e also oooperat1ng with the Agriculture Experiment ~tntion in 

atudiea-Yon rn~thode of ::,reparing for table uae SO!?lG of our speoies of coe.r1• 

fiahes wh1oh are takon oommeroiAlly !'ram tho Great Lakoe. by aupplying t heae 

f~~h to the experiNent station. 

Sino• IOlll.e of our fiaheriea probler:in are aimilar to thooe in the neigh. 

boring lake statea, and or oonoern to both atate and federal agencies, 1eT• 

eral oooperative agreements and reHaroh programs ban been set up involving 

th••• atatea and federal agencies. Reference ha• been made abOTe to tho 

Lake Trout Conmdttee. Thia inoludea repreaentatiTH from ~~innHota. Wiaoon

ein, Illinoia, Indiana, i! ichit;an, the United State• F'iah and Wildlite Ser-rloe, 

and the Prodnoe of Ontario Depa.rtllent of Landa and F'orHt1. Thia oomaittee 

1a ooordinating a oooperatin rHearoh study on the vr.lue of 1-..atohery-reared 

lake trout plantinc• to the trout fishery of L•kea Ulohigan and Superior • .l 

certain percentage or the lake trout tingerl111£1 being planted in Lake ·,t.1oh

igan are 1l"larked, and returna of _theae fish in the oatoh of commeroial f iah

ermon will show the extflttlt to which th")' contribute to the take. 

The gr•t conoern OTer th• epread of the •• la'!llprey into the Great 

Lakes (above Lake Ontario), ita preaent abundance, and 1te reputed daL'l&ge 

to lake trout and other cOlll!leroie.l ep~oies haa resulted in plana for ooop.. 

eratin action by the states and federal agi,1noiee. The United State■ nib 

and V\'Udl11'• E;er"'1c• baa been authorhed to undertake a pi-ogrea or reaearoh 

and oontrol on the Ha la1nprey 1n the Great .Lak:••• and it la expected that 

the 1tatea concerned •111 participate in the program. A o0111Dittee (aimilar 

to the I.alee Trout Comaittee) ot repreHntatina frClfl the eeTeral lake atatee, 

the United Statea F'ieh and Wildl1te serT1oe, and the ProTinoe of Ontario will 

·- . ·-·----· . •'-- ••-·- ·- ··· - - - ----.. -·---
1/smo~ and cooking lake berr~, 1uokera, oarp. ;.: iohiei;an A.crio\lltural 

EY-periment Station, r older 3, Oct., 1944. 



coordinate the aotirltiea of the sever al ~reno!8a in this pror,rem of. researoh 

a.nd control or the sea llllllprey. 

Another ?l"Oblem of mutual oonoern to •tatea a.nd federal a r;eno1es is t.h• 

prHumed inorea.eing •oaro1ty of the natural supply of bait minnow• and the 

consequent di1'f iculty or bait deale1·• in noping "'P with the d.-nd. A oca

mittee or repreaentatiTe• from Minnesota, ~•iaoonain, :achigan and the Unite4 

State, Fieh and ·w1ldlit• SerT1o• i• funot1aning in an exohan~• of inform. 

tion on bait minnow problema, an apportiomaent of project• on needed reeearob 

on lif'• hhtoriea and propagati<m ot bait minnow•, and in the preparation ot 
J . 

a bait-oulturiat• manual for diatribution 1n the three stat.ea, 

!teport typed by Uary M. Loux 



CAPT I031S Pr.YR t U1r J.1t-STED ?•l.Q'fQOnA ',;,_r 

Fffi ~ n;:~ It.L 'P ,J;POP;T 

Fi g. l. Ct1 eolcinr; atation t'or creel oeneua ol•rk ~t Milbd&le :~n:rin,; 

Pond t:.zperbaent. 

Yi g. 2. Fin clippinc 1.w popul•tlon t,tud;y. 

Fig. )• 1lfeighi.ng t1.•h• 

Pig. 4• ~asw-in~ rt•h• 

Pig. S• Dw-rowing -.yfly JJ¥llpb, oouaonl;r oalled -.1gr.ler••" 'r'hay are 

exo•llcmt tieh bai iie 

ng. 6. Lale• bwentory •P• 

Fig. 1. Po•t•r ua • d ale111& Pox, Au Sable ant! Bt.rle Bi ver syst «ita to aall 

N.1her,een•a att..,-,.tion to the Mrlced-tiah ttxperinefi~• 



Ina ti tut• tor Fiahoriea Rea.aroh neport Hi>• 107)-

eta.lled on an othenrh• barren ah0&l• and 6.h9l thh, l!IIO•tly younr, and 

hdf-grown game fiah, Wtir• to\lnd to 'be oooupying thh l'fhdt.erb Thia 

•• toll~ed 1 n the early th:.rt1H b_\· • Um ted ~rimem:.l pJ"ograa ot 

•holter irtatalla~i on by ~• c.c.c. Sr:4l9IO tff\1Dfi or -t;he uf::'eoti.....,_.• ot 

brueh eholt•J•a waa d.on.e c!ur1 n,g t ,·,11 p,priod~ar.d tM.11 r.i;n.roh pr"Of.J"llft ..... 

inteno1tied t'l-0& 19)'/ to l9lJ,, ••peolally by at;uciiH at 1';o~lat Lake 1a 

ooopcirat.l.on ~1th !,he Cni-.\Ircity of Ulch1t•n 8UJ!n{Jl" M.olot,; ioal stat!on~ 

--!,, H\tbba, C&rl L. aind R, w. H.ohnwyor. 19.)o. 'Z'h• ia,pr<>Y~ent ot lflkea 
tor fbni.o,g. B\alle lo. 2, Institute tor F'iaberha Ii.•ao•u·oh, 1'.l~hi~';all 
rJepa.rtaont ot ConrasM'Mt! on. 23) PP• ( Hoe :,. 2,lL.) • 

--3- Tarawell, Clarelo• u. 1936. Lttko •:t:ld at .. r"-"~ iaprOYaen't in liUchi~. 
Proo. lflrat. !4or'th JJA•r• WildlU• Conr., 19)61 429•LJ4• 

.J, Roclehettv, :tJ ruuel A.. 19J9• ~perl•nta 1n thff UH ot bru•h ohdt.•ra 
by .tiah in Miohigan lakea, Pt.p. :.cioh. Aoad. f«tie, Art.a, aud Lutt erG• 
2h. 2 ( l9)U) 1 l o.J•l93• 

~ ~odehetf•r, Iraanuel A• 1940, Th• ueo of bnu1h 1h•lt•r• b,,' ts.eh 111 
Doui~b• lake, W ,~hit;an. l'ap. Vien. i\O&de Soi.• Arte, and Let.tera, 2!.> { 19J ~i ) a 
.357-.)66. 

J-- Rod•hetfc.r, lJmt.Jiuel Ae 
Lak•• W.o~iit;•n• Pap. Mioh. 
26;-200. 

~ Rodehetror, b-nattuel •• 
choltt:!ra or l!H''tor•nt ehff. 
tn t-cuglu La""• ILSoni g•n• 
)0 ( l 9ld.t i , J2l•.34S• 

191..l. TM .,..,~•nta ot •rked fhh in 1'..vugl•• 
AOar.. Soi., Arb, and Latt•ra• 26 (19hO), 

l9h5• )'hh pojAilationa ir.i t1.nd arowtd brush 
plei.o•d tt.t V.Jo/ing cl• ~1 t h• and (lh t.,noe1 ap&n 
Pllp. M1oh. Aoa<t. Soi.• Ar ·tc, ,mrJ. Lt:! tten1 



Ir.l 19L4 • rachook. 'A"11!• :iuH!e of :,'.••my 01' •~h• ahulter1 whio:i wor• b atalled 

in 19JJ au:d rollow '.tng ya..r• by thtt o.c.c.-v 

.n,-.ftl-41 t.h~t ,· •ny ot tho brueh aheltera in, tallod by tho c.c.c. u p • 

It ia not to be in.ferred that t.he imt&llatton o r bruah lliholt.tu•• h 

~.Rodehatr"' '"• Inaanael A• l ~1l!Se Bn:sn 11holter hweeti s;u t 1 or:.•. ISUM:.'Mf' 
1911.U• Pep-ort 'Ho . l0l9. ! nati~W tor r1.ahttriea ? e -f! , a.roh. U1np~..1bli ~l:.,d) 



-J-
Ar.10 ::ig l~k•s wh i oh n11.w YiU"y li •.-tle nAt.ural ,~over, it la a.s:ium.ed that th~r• 

m&y oe nuneroue i11ata.nc•• whoro an 1ncrtt~•• 1n t het rtr.t., of 6 \l rYiftl v,ould 

be eXJJ1JOtea to rHult iu a w;. t -orb.l inereaae 1n t he ~her o!' ad1.1h fi•h• 

F..:xperi .. nta are ne•ded t., d~netrate whether brua.h •holt•ra aotua.lly 

t n-::re••• tldult fleh i>rodi!ot :. on in b ~oe. ''heltore 1,: a ..-...-.llc;d on open 

1n.0111la of' ltirge b .ree ~~· C;') :1tribute to t i a hint; by oo.no•ntnt!.nr; lar,al 

t iah f!O ~hat th-,, oan be tak•n more r•ctily by &r.i: ltu·•• 1'ut. we still need 

to effluu•;e tha etJ'oot ot eueh a pr-1,oedure on yiold an/:. quality of t~ an-

1nr; on a l(mr,-♦.:.bto bui •• 




