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~ar man•power need• have greatly red.uoed the Inatitute atatf particularly 

during the past biennium. Twenty•four full or pa.rt-time employees are now 

in military service. Biological tra1n1Ili-; and research experience qualified 

a number of these men for vital work in malaria control or physiological 

research. Tho resignation of r.~. c. J. n. Brown, effective April 7, 19~ 

to become Chief of the Teohnioe.1 Section of the state ot 11,aehlngton Pollution 
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COlllld.aaion_ baa &110 affected the out'P"t of the Iuti tute. Dr. Brawn wa 

aaaistant d1reoto:,7the Inati tuw and superrlaed lake and atream auney werk. 

F• new projeo'8 oould be undertaken during this b1enniua and am.ma

ber ot the regular projeota. auoh u lake and atr ... eurft7•• oreel oeneus. 

population atudiee, etc., haw 'been va,tioally curtailed or auepende4 tor 

th• 4urat1on of th• war. Fortunateq moat ot the long•tiM inve■tigatiou. 

the results ot which would be impaired. by HJ mieeing data, haft 'bee 

continued by enitting the remaininG peraonnele 

The district biologist plan, inai2gurated in 1940 and suspended in 1943, 

operated long enour,h to demonstrate ita value in tul'niahing pro,,,pt service 

to field administrator• and made possible eonsid81"&ble reduction in travel 

by the Ann Arbor ataff. It ia planned to place biologists in all tisheriea 

diatricta aa aoon u properly trained men are again &Y&ilable. 

luring the biennium a total of 140 report• and )1 memon.nda oontaui

ing the result• ot biological investigat1cna haw been submitted. Prepara

tion of f1ndi:nge tor publioa1;1on. has been haapered. by tme departure fer 

:military een1.co or men who were n•pouible tor the work. 

FISHERIES SURVEYS 

One hundred. and elenn lak:ea, mostly in the 1outhern part ot the 

state, were mapped during the pe.at two winter•• Accurate maps showing 

outline, depth, bottom typee and ahore feature• are neoeasary tor fisher

ies su"ey• and for any intelligent program to maintain or improve n.ahing. 

Inventory of the biolo;_;:;ical con.di tiona affecting fish lite which must be 

done in summer was of necessity limited to completing the fisheries aunq 

of the lfo.ron River and 1ts im:--,oundmenta and the lakes in the Waterloo 

Recreation Area. 
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Ae a reault ot f11he:riea B\'IJ"'NJ'■ oonducted Binoe 1936, exper1Mntal 

mnnagelll8nt plane haTe been prepare4 for 2SS lake■ in 'ft.l"ioua pane of the 

•••• ot thia munber, change in designation to the "plk•" or •vou-t• 

claaa1.f'1cat1on has been suggeaWd tor 23• In 71 per oent (181 lakea) t.he 

au.it&ble apeoies were eatabliahed and were reproducing eatbtaotorily. 

ETidenoe has been acowaulating in Michigan and other atatea whioh leada 

to the conclueion that planting for the maintenance of •rm-water tiak 1Uch 

aa bus and bluegills 18 wmeceaea:ry and actually harmful 1n ao• oaaea.~ 

Experimental f11h planting• were recOlm!lended tor the tollowi1:1g apeoieaa 

brook trout-22 lakes, rainbow trout-39, brown trout-1, lake trout--7, 

.iiorthern plk .... 71 pikeperllh-S, ••llmouth baaa--2,largeraouth 'ba•••-9, 

bluegille-2, and ton.ge ttah (minnows, 01100 and ... 1t)-S• Elrrlromaental 

control, auch as inetallation ot brush aheltera, iaproTea,ent ot spuming 

area.a, water level dams 11 eta., waa r800Dl'tlel1ded tor 10,3 lak••• 

Frequently more than one planting or type ot iapJ"OTem.ent has been auggeate4 

tor a eingle lake ao that the tigurea giftn 111111 not balanee.) Trout 

plantinga (exoept lake trout) were moatly auggeated tor lak•• having oondi• 

tiona aui table tor trout except for laok of spawning anaa. The relatiTe 

value of :fingerling• and legal•aiaecl fish in •intaining thia fiahing ta 

being "tested on._.. The purpoae of all other plantings reoOJlftended waa 

to establish desirable species in lake• now lacking them. Once eatabliahe4, 

natural reproduction should :maintain the fiahing. 

In the preparation ot post-war survey projects it became necessary 

to determine the number of miles of strea!l18 and the number and nrea ot 

lakes by count1••• Th• beat &'Yail&ble county mapa were used and the data, 

~ Hazzard, Albert s. The plaoe of stocking in fish -.nagement. TJ"au. 

Am. Fiah. Soo.1 19L4 (in preaa). 



though only- approximate, 1hould be ot considerable w.lue. ~ A wtal 

ot ,36,JSO ailee of atream or all size■ wu found. llu'quette County had. 

the largest mileage--1.9061 - County, the amalleat-SC,. Lakes were toun&t 

in all but two counti•• and to1ialec1 11,0.37 for the entire ataw. 'lhia 

total includes standing qter or any •1•• whether natural or artificial. 

Advice has been given bait dealers on methods of culture, holding 

and transr:ortation of minnows and other fish used for bait.~ A bait 

dealers• questionnaire has been distributed to all be.it d.ealff■ in the 

etate. The information obtained from the questionnaire ahould emble the 

Department to be of mor9 usi ata.aoe to the bait dkl•r• in the .f\ature· 

through reeeareh on th.oil" problems and 97 providing iapro"VH regulatioaa 

tor the capture and •al• ot bait. 

-,.r1menta are being oon"inued at batohffiee in the use ot tong• 

fta (ta'tlbead 1li.mu:M aad oomoa sucker) in the oulwre ot wall.,-ed pike. 

The frequent failure to ••tabli•h thia deeinble epeeiee tb.r9llgh try plant

ings h&8 led to attempt. to rear fingerling•• In a pond at the welt Lake 

hatohery an eatiated. 350,000 t"atheeAed mlnnowa per aen were produoed. 

3' BrO'm, o. J. D• 19L4- .Michigan streama-theil" lengthe, distribu~ioD 

and drainage areaa. raac. Publ. No. 1, Institute for Fisheriea Research; 

Michigan Department of Conse"ation. 

~ Brown• c. J. De 19LJ. Row many lakes in Miehigm? ittch. Consenation, 

Vol. XII, lo• >• June, 191.u, PP• 6-7 e 

~ carbine, w. r. The artificial propagation and growth of the ffiiftOD 

white auoker, Catoatomus .!:. commersormii_, an4 ita value u a bait and forage 

ft1h. Copeia, 19h), Bo. le 
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Research on th• oulture of different speo1ea of llinnowa tor bd' 

(northern creu chub, northern pearl daoe, and the ftne-aoaled daoe) haa 

been undertaken and the initial results indicate that at leaat twe of 

theae fieh may offer poasibiliti•• ot practical &rtif1oial propagation. 

Al•o• e.s a posdble metl.:od of alle'riating the exhting bait minnow shortage, 

the use of the glaaa traps hae been tested in certain trout atrea&11 con

taining large population of desirable be.it minnon. Tentative reeulte 

auggeat that glaaa vapa are aeleotive to certain apeotea an4 that the, 
• 

MY be uafMl to aeoure bait from trout atreema without taking U¥ a1gnif1oua:t 

number of tJ-out. Whether the removal ot chu'b•• ahinera and other ba1 t 

11bm.owa t'.ronl trout streams deatroya a potential food aupr.-17 tor vout or 

whether thia 1• JllOre than balanou by' diren tood and ap.oe oompetitioa 

will be the subjen o£ .tu'tlure inftatigatioa. OUr present kn9Wledge 

indica:tea that a considerable proportion of the minnow population could 

b~ takeu without hara to the trout. 

PATH◊LvOICAL STUDIES 

The investigation of .fish mol"tality in both natural and hatohe17 

waters baa been progresslng though the la.ck of trained p..r1onnel recently 

has curtailed several projects. The l9h2-19lu Great Lakes smelt mortality 

was followed closely but the oauaative agent was not determined. Similar 

unaolvect s'11.elt epidadca 1n eastern waters have been followed by recovery 

within a tew yeara. Some im.prO'ffment in the spawning ruu in the aprlng 

ot 19~ indicate■ that melt will soon be abundant again 1n Michigan water■• 

\Jihether the nmnben Will approach those of peak years prior to the heav 

aortaliti•• 1• problematiou.. 

Yarioua types ot fish h.atohery diaoaaea haw been atud1ed and the 

prescribed treatment. achdnistered w1 th aome auece••• 'fhe uee of torma.ltJl 

aa an external medicine in the control of certain eoto-paraaitea baa 

proven to be highly effect! ve. A method of disease control developed b)" 



the \\iaconaill Conservation Departmwit and put in praotioe here reoentq 

is the complete ater1li&ation of tiah hatchery pond1 and -.utpmem; by the 

use ot' chlorine. The hatch•ries at Oclen and wateremeet haft been treat.d 

in this manner but as yet it is too soon to rietermine the full value of 

the procedure. 

studies on the oon\rol ot the baaa tapewom are continuing. Methods 

haft 'ben propo1ell to elillinate thia inteatation by the de-relo:raenii ot a 

elna brood atook and b:y providing water supplies frH tram intecnioa. 

CREEL CEJSUS 

The general creel oeuua ia now in its ernnweath yea.r ot operation. 

Consfl"fttion officers while oa Agular patrol aeeure reoord■ or 11.ahermea•a 

oatoh .. ti-• JllOflt of the principal wawra of the•••• These catoh 

reoorda are taken at all aeaaona ot the year and are beli8'1'84 to furnilll 

a good randoa sample or fishing by the a'fttrage indi Tichaal. ID 1942 the 

orrioer1 interviewed 46.174 fishermen who had tiahed a t.tal ot lS'l.317 

hours and had caught 17),4.)8 legal tiah., a catch of 1.1$ fish per hour. 

The decline in fiehiag caused by the war 11 probably retlecwd iA 

the report for 1943. In that year officers 1nternewea 34.476 anglera 

who had fished a total of lOJ.429 houn and had caugh-t 119,S96 legal•aized 

fish, a ca~h ot 1.16 tish per hour. 

'fhe above figures tor 1942 and 1943 1ndioate that tiahing on all 

wawra i■ imprcrri.Dg after reaching a low 1n 19LO (oawh per hour 0.99). 

1'he eixteen y•r aTerage {records tor 1927 were not complete) of 1,18 1• 

approaohed oluely' h7 1942 and 1943 but tiahing u a whole ,.. not u geo4 

aa in 1934 when the all•,tm• high of 1. 73 tiah per ho\ll" aa attained. In 

am.l7&ing th9 oa'teh in 'trout waters only, very little tluo'\uation ia f'oumt 

but 1942 1IIU exactly &'ffrag• tor the aixt&en year perioct-0.89, and 1943 

el.i.ghtly abO'ff 0•90• 
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A breakdown of the tigures by fisheries districts ahowa much greeter 

Tariation f'rom year to year than indioat-ed for the state aYeragee and 

auggesta the oonolusion that if cyolea of good and poor f11hing do occur 

they are not state-wide at least tor trout waters. Intensive cenau••• on 

indi'ri.dual atreulll and lake• trom which complete reeorda of the fl.eh oatoh 

are obtaine4 b7 DepaJ"iaeD't em.ploy ... are d•onavating 7ear• ot good fiah-

1Bg f'ollowecl by yeara ot poor fishing. The reasons tor these .,.ol•• ue 

not yet underawod. 

Beoauae ot a laok of' help ilnena1Te oreel Nnauaea h&Te been rutrlotecl 

during thia blennima to tcNr lakea and a portion ot one IVNll ayatea. 

It waa .neffaa&ry to continue these oeneuaea in order to 1eoure the result• 

ot experiment• etarted prior to the ,..... The beat teat of 'tlhe ftlue ot 

plantings, enTironma:n:tal iaprovementa and other fiah aanagement praotioee 

ie f'oun4 111 tu nwnber and. aiae of the fish in the anglera creel. 

In 19!t3 creel census waa contimed on. the oonneo\11:'lg ••ten betweea 

Lake Huron and Lake Erie. A number of the boat liverymen eooperated with 

conservation officers and members ot the In1titute staff in thi1 cenaue. 

Reault1 of the 1942 study 1 nd1cate th&t there were more than 750.000 

ft.ah which weighed over LaOO.ooo pound■ taken by hook-and•l1ne fisherm.ea 

from the Michigan •wre beween Lake Erie and Lake Buron. Ifearly halt 

ot thia weight or fish (199.926 pov.nde) wa■ taken trom the st. Clair Rinr. 

These oonneei;ing watera afforded fishing tor nearly 200,000 angler• and 

this utimate does not include doolc and bank f'iaheram. The figures tor 

19LJ haw not yet been oompile4. 

Reaul ta of opening day cheob by conaenation orfloera and flah 

division cployeea on small trout lake■ ehowed that the aunivora or the 

prn1ous tall plantinga of· legal-siaed fish are caught •ch too rapidly 

for the benefit of later fishing. From 40 to 70 per oent of the nwaber 

of trout planted prior to the season are removed in the first wo day1 



ot the ...... moat ot thea the tirat day. The oatoh on tne opening week• 

end in two lakea where contin.uou■ recorda were &ftilabl• repreaenta troa 

8o to 94 par oent of the total number ot trout taken during the entire 

seuon. Prm011• etudiH ot the n.te or remcnal ot hatoheey plaatinga in 

■trM11s aleo indicated. that a reduotion. 1n the daily 11111.t might be de

sirable tor all trou1. •tera. ~ 

To de-tend.Ile the ftlue ot re1t1"icted t1ah1ng tor trou, in 1outhel"A 

Micm.gan the Conserntion CODldaaioa. under authori:'7 ot A.et 230, opened 

the atate-owned Portage Creek Pon(i in the waterloo Recreation Area to ttah

ing for tJ"out during the regular trout seaaon under the following speo1al 

regulationa, 

(1) .Artificial flies only. 

( 2) I:t&ily lud t or two trout 

(3) Eight lnoh aiu 11111, 

(4) nah1ng houraa one hour before sun.rise to one hour attff 

(S) Piahing f'l"om. boat. prohibi'ted. 

The pond wu ■tooke4 in October. 1943 with 300 each ot brook, browa 

and rainbow 'trou1s ot legal dz•• In addition to these it waa diaoovere4 

that a number of brown trout up to 20 inohea in length were present in the 

atrMm. abOff. The premiaea were posted with plaoal"da listing the apeoie.1 

regulatiou and fiahermen were requested to enter their fishing reoorde 

at a creel oenaua box at the pond. Consel'fttion officers oheoked the 

pond frequently but found very little evidence of the violation of the rules. 

Based on spot ohecka and the creel census reoorcl it was estb:at•4 

that approximately- 700 f'isherman-days were spent on the pond. The majority' 

ot an~ler1 oame front Jackson and Ann Arbor but the pond was used by some 

~ Haazard• Albert s. 19LJ. Fish trout tor tun--not tor food. Mich. 

Conservation, Vol. xn. No. 10. December, 19113, PP• L-5• 



from De-Voit and other town.a. The eati•ted. total DUJllMtr ot trout taka 

and k:ep\ (aome fishermen returned all trout caught) wu 433 .. et which bl'OWll 

and rainbow trout ma44t up 82 per oent. The trout ahowe4 exoellent growth 

owr winter and during the aeuon. The -.ximua ala• reported. waa 13 inchea 

tor brook trout, 1.S inohea f"or rainbow trout, and 21 inch•• tor brown 

trout. While tiahing waa .aoat woce■atul early 1n the aeaa• becauee ot 

.iore suitable aurtaoe tempen.tun1 1 some trout were caught 'throughout the 

aW11mer during cool period•• 

It wtlll evident that thil project is of considerable valu• in providing 

some interesting fly fiehing especially when travel is limi.te4. Several 

other ponds having similar conditiona are now being investigated and '!1\8¥ 

be operated. under these reavict:lona in the future. 

LIFE HISTORIES 

An innstigation ot the lite history ot the northern p!ke •• begun 

1n 1937. Data were uaembled on the egg pronotion, growt41, hleto17 ot 

the dneloping Oft and the percentage auniru ot egga and young ot the 

northern pike on the spawning ground• at Hought.on Lake.~ Tho llWllber •~ 

egg• per temale nonhern pike averaged 32.200 (range 7.691 to 97,273)• 

The estimated egg pl"Od.uotion at Petereon•• Marsh at Houghton L&lt• wu 

4,025,000 in 1939, and 2,093,000 in 1940, and 1,803,000 ill 1942• 'l'he 

mortality of egg■ and. young, to the t1me when the you:ng lei't the ma.reh••• 

was esti.:iated to ha-Ye been 99.62 per cent in 1939, 99.93 per eent ill 

1940, and 99.56 per cent in 1942; The increased yield in 1942 seem• to 

have been correlated with a higher and more conatant wat.r level over the 

marshes. 

'7 carbine, w. Fe Egg production ot the northern pike, Eaox luciua L., ----and the percentage sum'ftl. of egg• and young on the spawning ground•• 

Paper• ot the 111.chigan .Acad-. of scienoe, Arte and Letters, 29, 19Lu (19t.4) • 

123-1.37. 



It bu long bHn known that moat nahea haw an indetend.nate type 

ot growth• 'but it haa only reeentl7 been apprNiated that their poten\ial 

n.'8 ot inoraaae ia moh greater tho the awrag• grewth in natw-e. Sinoe 

tiahee are aubjeot to dwarfing under oond1t1ona ot nerpop.&lation._ ext~ 

oompetition and reatrloted apaoe, it followe then that the variation ot 

size at a given age m&y" be enormoua. It ia alao known that reduoed. growth 

in early lite cloea not deatroy the growth potential• tor when pl&oecl un4er 

favorable conditions the dwarfed fish may g-ow at an W'W.tually rapid rate. 

The reaul ts obtained from experimenta on the growth. of the northern pike J 
bear out eaoh of the growth tendenoiea mentioned above. A tremendoue 

apreacl 1n length dtmtlope4 early 1n the aoaaon tn northern pike reared 1n 

hatohery pond■ and. this diwrgence inorea•ed aa the 8'WIIA9r progrnaecl. 

'lhe larpat tiah a't the•• ot the tirn llWll18r had growa a-tan aftrage 

raw of 0.1 inchea per cla7• The emallest ftsh at the end ot the tirn 

year 'b«M.,<ne the taeiMtat grOWing t1ah in eueo•ding yeara and nee ver•, 

thu• illuatrating gJ'OWth oompenaa1;1on. R•du•tioa ln the population ot 

'P,J'iowt speo1ea in laku ha• been followed 'by 1ncreasecl growth. SeTeral 

uperimen\e 1n dlt:terent lakee are being oonduoW 1n an attn.pt w reduoe 

the density of the aa.tt-.e tiah population by the i:nvodunion and estab

lishment of walleyed pike, northern pike, amallaouth and largemouth ba.••• 
B.1.iltr CR.Elli'.. l<'ISiit:-:IliJ> i.X.PERLBN'l' S'l'ATlOI 

The Hunt Creek Fisheries Isxperiment Station was establiahe4 tn 1939 

to serve as a field laboratory and teating ar• for the study of the 

factors controlling the production of b~ok trout and to deter:trdne how 

fishing for thia iJllporta.nt apeoies may be best maintained or bl.pro'V8d. 

J, Carbine. w. :r. Growth potential of the northern pike (Eaoz luo1u}. 

Ms. submitted to Michigan AOadamy ot Scienoe, Arte &rid Letters, l9li4. 
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A mmber ot long•tble experiment• and in,,eatigationa are now nearing 

completion. Others haw been auspended for the du.J"ation ot the WU' tor 

lack or speoia.l.iaed pereonnel. Empha.ai1 haa been plaeed upon oontimaation 

or creel oenaus and the oolleotion of aata at the weir• a.ml at a.-pl• 

atationa in order that there may be no gape in the 1\andwntal data. The 

installation of three streaa gauging stations by the Geology Division at 

strategic pointa in the experiment&l area will supply data which may be 

ot value in interpreting th• :reaulu ot certain inYestige:tiona. 

Complet.e reoOl"<la of the ts.ahing and the catch of l>l'ook 'trout (the 

only game apeoiea present) haw been kept for the experimental waters einoe 

this ataid.on waa eatabli•hM• The etteou of gaaoline rationing, iaoreaaetl 

t-,o of WV' work aad with4naala ot men for military ••niff 'ffr• retleowd 

ill d.ealim ia the nahi-ng preaaure in 19.l.o ud. 191.t4. A tl"r••• ot S1 per 

oent ln Jllliln-houra OTV the pnoedtng year waa ahon. in 1943 by' av ... 

reool"d1. The ca1:.oh wu 0.7 legal trout per hour, the best •ince the start 

or the project. However in 19L4 some rHOffry' ocourre4 ill the mmbW of 

fishing houra {an. increu• ot 17.6 per oerrt over 1943) but the oatoh per 

hour dropped to o.,6. 

The number ot man-hours of angling in 1943 on f:aut Fish Lale• declined 

Jl per cent from 1942 but in 19ldt increased 227 per cent over 194.3• '!'he 

dnelopment of o.,eptioal fishing tor large brook trout ( up to two pound• 

and over 1n weight). presumably as a result of a lower population (stocking 

ha• been. diaoontinuN there and all the t;rout takea in 1943 a.nd 19hL were 

from nat\Q"al reproduotiOD), accounted for the 1ncraae4 use ot the l&k•• 

The Dumber of angling houre •• more than double that ot 1942, a year whea 

a oonaiden.ble mmber of leg&l•aized hatoh•ry trout; were planted. both the 

preoed.ing fall and ill the early spring. Thia, together with data fra 

Ouiley Pond and the Portage Creek Pond (to be diacuand later), indioate• 



that trout fiBhenaen are wilH.ng to take twer ti.ch it there 1• a ohanc• 

of catching a big one. 

One of the 11.0et important uperiaenta initiated on Hunt Crnk and now 

nearing co~pletion 1• a •before and arter• teat of the aotual value ot 

strea:':\ improvement. Complete reoorde of the f1ah catch were kept tor 

Seotion B of Hunt Creek f'or a period ot three years after which a number 

of pool•fondng detleotort were inetalle4. A careM record ot the labor 

required tor oowrti2"Uo1:d.cn and m&intenanoe ha• bee kept. Comp&J"iao.21 et the 

eatoh betoN and after bnprOftRlein ahow1 a marled. increue ln tM. average 

catch per hour and in the toul nwlber ot trout caugh,. Th• eftfft ot 

atruoturea upon the 111• and dep\h ot pool■, tn>• ot bott-, ng.-tion, 

food apply and f'iu. population haa alao bea tollow-4 an.d the reaul'9!. 

of these atadiN will aoon be publiahecl. Prrelialnary oaadnation ot the 

data indiea\ea that a oonaiderable inorea•• 1D the produoti-tity ot trout 

waters of the type represented. by Ht.mt Creek oan 'be e.tteotecl through proper 

•nvironmental control. 

Tw~ fish trapa-"1have been in al.moat continuoua operation on the 

tributary atreama of Runt Creek in the experimental 111.rea ril111oe the etatioi:i 

waa established to learn more concerning the value of theae •teedere• and 

the movemcnt■ of trout in th• stream. aystea. Trout larger than four inch•• 
smaller 

are jaw-'MggedJ those aaJJ. are t1n-clipped. ueing a different tin tor each 

tributary. Reeorda at the trapa indicate a definite tendency tor trou, 

of all ai1,N to move out of the tr1butarie■ into the main atreaa in the 

spring or the year, preaumably ill reapoma• to population preeaure. Haw 

mu.eh the headwaters of Hunt Creek contribute to the more important nehing 

waters below ie an important question which cannot be a.nnrered. until n1r• 

can be pl&eed in the main ■tream. In Bunt Cnek then 1a little evid.eue 

~ Carbine, w. Fe, and DI.Yid s. Shettel'". 

tlsh weir• in Miohigu. Trans. Axn. Fi.ah. Soo., Vol. 73, 1943 (in prea1). 
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that tributary atreame are used a1 spawning gro:.ind1 by t'iah fl"ca the aain 

stream probably because suitable spawning condition■ are found in Bw3 

Creek proper. 

In one of the unf1ehed1 aoreened stream sectiona the population of 

trout 11 being studied eaoh year to learn the natural ratio or aiae and 

age olaa••• in auoh an area. Suninl of the ftl'ioua •ii• group• ta being 

tollowd together wi'th the sun1ftl rate ot a number ot batohff7 fingerling1 

equal to that produoe4 naturally. Results ao tar indioa1Mt a he&'T)' ammal 

mortality of all aiae groupa. Suniru of marked wild. f1n&erlinga 1a about 

tour timea ae great aa that ot an equal llUlll'ber of June-planted fingerling■• 

In another untiahed eeo'tion ot atreua. which in convaat to the aoreene4 

aeotion deaoribed above ia left open to 11d.g1"ation, the population ha.a \Mn 

enwnerated at intervals during the put two )'NI'•• Considerable tluotuatien 

18 en.den'ts la the number ot 'trout ot Tiu•!ou1 abea whioh set be attributed 

to natural mortality, replacement by reproduction and migrationa. 

In 1943 studies were begtm to determine the fecundity ot brook trout• 

the total nroduotion or young and suniru to the creel of the progeny ot 

a. known number of adult ti.ah. Eventually it is pl&..rt.'1ed to learn the extent 

of reproduction in the Bunt Creek ayetent and the importance or the head

waters in supplying the stock tor the reet or the atr .... 

The ulti-.te objectin of moat ot the studies at the ezperiment 

atation 1• to discover at wbat stage or stagee the greateat aortalit;y 

oocura in the lite h11tory ot bJ"ook trout. It the reaaona rer 1Uoh mol'talitiaa 

can be determined the waya to inoreaae produotion will then be macle olear. 

From the results of nr1oua exper1.menta and o'baena:tio:ns it doea not appear 

that production is lbrlted by a soaroit, of young trout, rather the reftHI 

may be true. 

In addition to the regular investigations reported abo'Ylt, testa were 

begun to determine the tonci ty to fi&h ttnd tiah food• ( including blaolttly 
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lar-n.e) of the recently publicised 1neeotio1de D1chloro-diphenol•tr1chloro

ethane m.ore commonly known as D.D.T. Since this chemical will undoubtedly 

come into wide uae after the war in t.~e control of black~liea and moaquitoea 

and e1noe tr•tment ot pubUo waten will be proposect. it was oonaiderecl 

deairable to teat 1 ta eff'eou upon fiah and iaportani t:lah roou. The 

Geig Company• -.kera and diatributore of various types of du9ta an4 

auapeuiou ot D.n., •• 1a cooper•ting in the ill'Netigatiou b7 auppqing 

the neoeau.r')" quantitiea of the ehellioal. 

PLATTE Rm:rt WEIR 

to detendne the mmber and a1a• ot f'iah entering the Pla'tte Ri...

troa Lake lliohlgaa and. whetMr the •and b4U" whioh foru periott1oallr a, 
the mouth or the river prevent■ t1sh llO'ftlll9A\ a wo-ny rtah trap ft8 

installed in the lower pan of the river. This weir wae in operaision. 

continually fr• lilovfJ!llber 1. 1941 to Jur.uJ 20, 191'3 and again dur:Lng the 

spring run of rainhow trout in 191'4• The attendant counted. all fiah of 

the -various species enteri:g the tral's and pa.aaed them in the direction 

they were trawling except in 19tJ, when the rainbows were held above the 

weir unt-11 June 20 to provide fiahing 1n the aveam above. 

Aa a reeul t of ~• atudy it wu proved that the aand bar at the 

m.outh dH• not block t"iah mov~. 'l'he clept;h ot the channel w.riCNl 

from 17 to )6 inehea during ttu.a period. Fourteen ctif'.ferent speoiea •~ 

tiah were taken in the weir. A total or S,936 fish were handlecl in the 

trape. the gr•t Mjoriv numing upstream. The 1urpr:l1i.ngly --.11 DUUel" 

of rainbow tr011t entering th.e rinr f'rom Lake Jlicnigan auggeata that l'allJ' 

ot the trout caught in the Platte River aboTe come from Platte and Round 

luvs or are pel"m&nont reaiden~• of the river. 



GUILE? POND PROJECT 

The Conaenation Department has continued ita oooperation with the 

Sponaman'• lmprO'Nllent Association of Saginaw la the operation ot the 

Guiley' Pond. Thia reaeaNh and demonstration projeot ia tor tlw purpon 

ot learning mon about the lite history of the rainbow trout and the ftlue 

and etten ot holding up the "111 ot apuming rainbows whioh ntaF the 

tn.p below the 4am. Fish larger than 13 inche1 are vauferred to the pond. 

IU1Cl held there by acr.emh Free movement ot analler fl.ah 1• possible 

through the 1ereem and the ft.ah ladder. A number ot the ti.eh are tagge4 

or f'in-olippect u learn more or thei.r migrations and growth rate. F11h• 

ing is open to the public uad.er ape-oial restr1otiou imposed by t.he 

Association. <Artitioial fliea, an &•inch aiae lifflit and a po1seaaion 

limit of not more than ten fish nor more than tive pounda nor more than 

one fish four pounds or larger. 

The results to date do not indicate that the operation or Guilq 

Pond adversely •fteeta the fishing tor either brook or rainbow trout in 

the Au Gre• Rtwr eyetem. Ruu to the pond are not deoreaa1ng and the 

•1•• of the tish trapped haa not d.bdnhhecl. frOJR 41 to 6.3 per cent ol 

theee dTing du.• to •pawning aotivitiea, the rem.inder are released. at the 

oloae of the fiahing aeuon to Ntum to LaJc• aircm. Trout up to 9 pounda 

11 ounces haw been taken in the pond and fish ot 4 or S pounda are fairly 

connon. Compared wt th trout fi•hing elst-Jwhere 1n the at.ate, the oa:kh 

per hour ai; Guiley Pond ia wry low, -varying t'rolll o.o, to 0.21 from 1942 

to 19LJ.i,. In epit• ot thia, the tiahing pressure hae bffll extr ... ly h•T¥• 

The numbor of man•h.oura per acrt of· water vu-ied from 1,180 to 3,071 during 

these three years. 1'he known presence of large trou.t accounts tor the 
this 

popularity of ~ type of fishing and. for the exceptionally heavy use the 

pond hae received. 
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COOFI\.'RATIVE JNVES~IGATIONS 

The Univeretty ot Michigan continued to provide the office and 

laborato1"7 f'acilitie■ ot the Iut1tute. In addition, much Mhioe and help 

baa been turm.ahed by varioua UrdYereity depart.menu, eapeoiall.7 the 

Milsela ot Zoology and the Zoology Department. 

The nr ha■ brought w1 th 1 t many naw pollution probl_. and hu 

aggra'fttecl the ordinary probl_. or d11poaal or indusvtal waate aD4l 

•nag•• The lnsti tute haa continued i ta ooopwation wt th the IUohigaa 

Stream Contnl Conmdaaion by aamin1ng epeoimena of f19h killed and by 

adTiaing on propoaed methods tor controlling oert&in ••••• 

In cooperation with the Un1veraity of Michigaa, studies have 'been 

conducted on the toxicity to fish ot aewral industrial lf&.stea and product,. 

The polysultide treatment of cyanide wastee (proposed by the DuPOD'« Company') 

wae found to reduce the toxic effect of cyanide compounds to fi•h•• ai,

proxiwi.tely 600 time•• Under certain ccnditiona cyanide waste■ may be 

rendered non-toxic to fish lite at a mch lower cost than by older and 

leas efficient method•• Fish toleration test• were also conducted oa 

wastes resulting trom the maautaoture of aynthetio rubber. The Dow Chemioal 

c~ (apnthetio rubber manutaeturera) requested the help or the lnatitute 

in determining the tox1.c1ty to f1ah lite 0£ the five aeparate waat ... tour 

of whioh were found to be tozic to the apeoiea tested. lieoeaaary dilut1ona 

ot these waatea tor sate diapoeal were determined. The erreot ot oil well 

briua upon certain comm.on Michigan ti.ah•• waa also atud1e4. Toleration 

teata revealed that warm-water fiahea (bus, bluegills, eto.) were two 'to 

four times more suaeepti'ble to brines than were cold-water apeoiea {trout)• 

The appro.xfr.ate lethal brine conoentratio:na were determined tor aeTell 

different epeoiea or Michigan fish••• Another series of i'iah toleration 

experiments was conducted. on two com?ounde, Dinitro-0-CycloheJt.Ylpb.enol 

and Phenothia&ine, proposed chemicals as a possible substitute for pyrethrull 
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(well kDOlm l&J"'ftCide) 1n the oonvol ot midge la.nu whoa• prnenc• 1a 

•nag• treatment plute,.... tound to in•rtere with the proper diapo■al 

•thoda. The appl"OXia't;e l•'thal doaage of theae 1iwo ooapc,und1 tor nine 

apeoi•• ot Michigan ftahea 11aa determined and the li1111i&t1ou in the uM 

or theee ohemioala propo••• 

St\1d1•• ot the natural enemies ot fiahea were oontiauecl a• a ooopen.ti,re 

projeot with the Univeraity of Michigan and the v. s. Fieh and Wildlife 

Serrlce. A .first report on the ldngtiaher in relation to fiaheri•a in the 

state was oo1'!J)leted and is now being readied tor publioation.\f It ahowa 

this bird to be a damaging viaitor to fish rearing atationa where moet ot 

its tood (8o per oent) by volume ia made up or the fish speoiea being 

propagated. !rout etream kingt:lshe?"I contained an anrage et one aall 

'trout tor eve :y two binia but ~ moat of the bulk ot the tood ooapoae4 

ot tor-age ftahea and oftYft•h••• Si.-d.larly, on non-vout atreau. tong• 

tiahea are eaten b7 more indi"ri.duale and ln gr••r ll'WllNl"I 1;han are guu, 

and pan kinda. On. lakea, ld.ngtishera eat aoatl.7 forage tiahu and. onl.7 

a to eal.1 f'ishea ot ·yalue for epon. l\nereu it la true that the king• 

:fisher does 11ot appear w consume 81gnitioant number• ot preferred nu 

on natural 11aters. the exaot etteot11 ot ite food habita an undec1pherule 

as yet. The problem• ot predaUon, aa exemplified by tindinga n this 

bird, are very complicated. 

Otter oarcaasee saved for study by the Field Aaminiatration and 

Game Oivieiona 1'rom the 19L2 open season are being studied for food contents 

of stoma.cha. Thia will provide additional data on the otter-trout relati0ll8hip 

and carried forward in•eetigations described in the last biennial repcn. 

~ Salyer, J. Clark and larl F. Lagler. 'l'he eaateni belted kingtiah•r• 

X.gaoeqle aloyen al!f!! (Linnaeus). in relation to fish managenent. 

Unpublished manu.aoript. 
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Furthel" study was made of the northern pike 1n relation to waterfowl 

on the Seney Refuge. .curing the 8Ulllll'l8n ot 1942 and 19h3 the Refuge wu 

opened to oon,rolle4 publio fishing. Creel oenaua returns 1how the northern 

pike to be abwMlant in the arM and 1tomaoh content analyHe 4eaonatrate 

that leas 1ihan one per oent ot the pike -..1■" include young wawrtowl. 

Angling pr .. aure 1• shown 1so be a reucmably 1atiafaotoey aeau ot oea

trolling the pike populatioa. ~ 
Further field and laboratory work 1IU done on the OCIIIIOJl wateraaake 

and a report ot the tinciiDga en this predator 1• nearing oomplnio11. • 

.An analyaia of the aummer food habit& of merganaera (ttah cluoka) 

na begun and will give a bub for extending nalua.tion ot 'the etteota 

of winter feeding of this bird. on -trou, atreau. Further work on wintering 

birds ot this kind ia planned. 

The technical report on turtle rood babH;a, ~ abatraoted. in the prffioua 

biennial report, was published as was also a detailed account of methoda 

tor collecting tul"tl••• ~ The utiliaation of turtles aa food including 

direotiou for trapping, dressing• and oooking waa encouraged.~ Ileana 

tor ooaputing tti. weight of anapping turtlea when the length alone 1a 

~ Lagler, Karl ,. The northern pike in relation to water towl in the 

Seney llarahea, Jlichigan. Unpu'bliehecl manu■cript. 

~ Lagler, 1.arl F. Food hllldta and eoonomio relations of the tunlea 

of Michigan w1 th apeo1al referenoe to nah mnagement. .Amer. Mid. lat., 

29 (2)t 257-312, figs. 1-9• 

~ La.gler, Karl F. Methods ot collecting fre•hlrater turtl••• Copeia• 

19h3 (1), 21-25, 1 rig. 

~ Lagler, Karl F. Turtlea an u.nrationed r~tion. Michigan Conservation, 

12 (3), 6-7, illus. 
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known wu prepared~ u a part of a atudy to illuatrate the minimua lengtha 

at whioh turtles ahould be taken by commeroial vappen. 

At a conterenoe on Deffmber 8• 191'3 at Madiaoa aponsored. by the 

WieoO?l.81.n Oonael"fttion Dtpertaeat. plana wer-e made tor a joid inveatiga

tiOll ot the 'ftlue ot planting lalce tJ"OUt in Lake Jliohigu. The state• 

fronting on th1a lake and the state ot llizmeeota wh1eh la 1n.tereate4 la 

thia problem in Lake Supen• and the u. s. Fi1h and Wildlite Sentoe 

weN npreaenwd. 1'lw plan as outlined oalla tor thJt" year• of tr, an4 

f'i:gerling planting, u sny as pouible or the til'tgerling• to be marko4 

by tin-clipping, followed by a.n equal period of n.o planting. The •lue ot 

planting ehould be apparent from a atatiatical study ot the oommeroial 

catch reoorda 1n future yean • The eubaequent recovery of IIIU'ked tiah. 

will cheok growth rate studies from 1oale•, otolitha, and len&th-trequenoy 

and will indioate when planting• of any giwn year ahould affect the oatoh. 

Biologists repre1enting the several eta.tea and the u. ~. F'bh and Wildlif'• 

Senioe compose a teohnical committee whioh will plan and carry out the 

details ot the joiJlt 1nw■tigat1a. 

The Foocl and Nu'\rition and Zoolo~ Seetiona ot Michigan State Colleg•• 

Agrioultunl Experiment Station haft oa.rriec on organoleptio (ta.ate tMta) 

on the yellow pikepenh ot S&ginaw Say to detel'lline whether or not the•• 

tish are t&inted by the polluUon enteril1g the 11&ter. Thia atudy 11 com

pleted and it waa found that the judges were able to deteot the presenoe 

or dieagreeable odor-flavors 1n. certain fish trom the southeast or imlff 

end of the bay at ao. seasons ot the year. The dieagreeable odor-tlaTOr 

wa1 present in so:n• indiviaaal fbhes and laok:ing in other•• Thia odor

flavor was $Specially pronounced at acout the tim• the ioe break■ up in 

the eprin~, but was detected in some fishes ror a period of four to aix 

wew following the br8$.king up of the ice. It has also been detected in 

-3/ Lagler, Karl F. and Vernon c. Applegate. Rel&tionahip between the length 
amt the weight 1n the anapping turtle {Chell4!!:a serrn-tiat. Linnaeua)e 
aer. lat •• 77• 476-476. l fig. 



the tall {oatobel') u the wa'ter 'beoomee cold. The odor-tlavor can ben 

be cleacril>ecl ae a ••ioinal edor o:r flaTor. lte aaot m:ture could nn 

be deter.mined organoleptio&lly'. Thie a8l'le sub1tano• wu tounct in ou-p. 

euoken1 and yellow peroh• which were tested inoidentall7 to the work oa 

yell• plkeperoh. 

Brook trout from the Pilgria River wre teated organoleptioall7 tor 

the preeenoe ot tainting. The fish from the Pilgrim Riffrtwere ad.4 to 

have an undeairable flavor a.a a result ot pollution from a milk plan 

11 tuated on the stl"eam. Brook trout and rainbow trout taken from. al>ove 

the source of pollution and from below were teated. Three separate testa 

were oonducted, the :firat on November 2, 191.i.2, the ••cond on Ju.ne 18, 19113 

and the third on Auguet 23. 1943• There ft8 no indieation of oft tlavop 

due to milk plant pollut1oa. 

A oo,apariaon of pal&tabili ty et hatohery reared and wild bJ"Ook trout 

waa made by testing both or th• erganolept1oally. In tM•• teeta there 

waa a d1a'tiaot d1ftereme 'b4r1lwNn the hatehery reared and wild tish. The 

wild trout were distinctly superior to the h&tcuey reared tish in. tl&YOI'• 

aroa, end texture. 

The ooopera1t1w study of utill&ation of fish and fishery produet1 with 

epeoial emphasb on the le•• popw.ar ftrietiea haa gone forward rapidly. 

The aiN and objectivea of this work are outlined in a paper gi"l'9U before 

the Eighth North American Wil~life Conference.~ 

This study haa resulted in the publication ot thrff Ncipe f'oldera.~ 

Westerman,. F. A.,. Tack, P. I., and Hazzard. A.s., 191+3. Michigan'• progl'Ul 
to encourage wider utilisation of the less popular varietiea or fieh. Trana. 
Eighth North American 'liildlife Conference, pt). 251•259. 1943. 
~ Experiment station Folder 1. 19!J. Fish Rec.:.pe■ - Carp. Michigan state 
College Agr1uul1il.t.ral Experiment Station Sections of Food snd Nutrition and Zoology. 
A prnin ot Experiment Station Folder 2, 1943• l!ichigan state College Agriculture 
Ez~iMll't Station Seo'lliona of Fooda and lfuvition and Zoology. 
if !!:Xperiment Station Folder 2. 1944-• Fish Reoipee • Lake Herring. Mlchigaa 
State College .Agriculture.l Experiment Sta'tion Section■ ot Foods an« llltritioa 
ud Zoolc,a. 
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Thea• toldera are being distributed by the Miohigan state College Bullnia 

room and by the Fiah DiTiaion of the Michigan Depe.r1nent of Conaenat1on. 

Simila.r toldera a.re being prepared on auokera and on amoki.l2g ti•h• 

In addU,ion to cieTeloping reoipH, studies on Titudn potenoy haw 

been carried out by atarr mtmbera or the Foods and Nutrition section ot 

the Agricultural Experiment Station. Two manuscripts are being prepared 

on this work. One manuseri.pt covera the nicotin1a a~id. (nia.oin). The 

nicotinie acid of lake herring waa found tc be comparable to th.at of lean 

meat or ahiclcen while that of oarp and. 1uokera aTeragecl ■lightly lower. 

Another -.nu1cript deal.a with the Titaadn 1> potency ot fish otla. TheN 

oil• were cleriffd f'rom the offal ot lake herring• auokera, and ovp and 

tr• the 11 ver of the lmrbot. flle burbets liwr oil waa about 'Wioe u 

potent 1n 'Ti:bud.n D u ata.ndud ~ li'Mr oil. The boq oil et the lake 

herring -.. about equal to ood liwr oil. while the be>q oila ot auokffe 

and oarp were atomfthat lower thin cod liver oil in vitamin D potenoy. 

In preparing the fiah for ,ri twn!n azw.lyaie and recipe dffelopaen't oar .. 

tul recorda were kept ot the waste in the inu-ioua atepa of" preparaticm. 

Thia permitted th.e calculation of th.e yield of !'iahery product. in th• 

~ varioaa standard atagea adopte4. The expected yield or editle portion 

or fillet aa a percentage 0£ the total weight was deter.adn6d for carp, 

suckers, and lake herring. The fillet weight or edible portion including 

.,he akin is thirty-eight11 forty•two, and sixty-three per cent of the total 

or roulld weight of the earp. sucker and lake herring reapectively. 

INSTITUTE FOR FISHERIES RESEARCI 

Report typed by v. Andree A.. s. lfa.zsar-a, l>ireotor 

~ Tack, P. 1. Weight loes in dreaaing fish. Submi tte4. for publieatiOD 

to EJtperiment Station, Quarterly Bulletin. 
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SUGGESTllli CAPTIONS FOR lLUJ~.TRATION~ FOR BIENNIAL REPORT • FISH DIVISION 

(Please r•turn these prints ~.:!:!.Institute .£2!:. Fiaheri•• 2•aearoh) 

1. Spawning habitat of the northern pik....,.marsh and drainage dito.hea on 

north bay. Houghton Lake. 

2. Opening day on Pickerel Lake. Otsego County. 'l'J'out lake• are popular 

w1 th fishermen early in the season. Photo by c. a. Gooclrioh• 

l• Limit oawhea from Pickerel Lake. Rainbow trout are ••11¥ caught buis 

are 1n peer oonditloa the laat Saturday in April. Photo by c. R. Goo4riob. 

4• Cheeking the trout popule."on after improvement--seetion •• Hunt Creek. 

S. Using th• portable eleotrio "ahockei," 1n a fiah population oeunt. Fiah 

caught between the eleotrodn are stunned and oan be ree.d1q p1oked up tor 

measurement. Reoo-rery 1a ifflillediate oDOe removed t'l-Olll the etteow ot the 

6. Portage Creek Poml proved that fly fishermen appreeiaw oloae-to-hae 

trout fishing even thou.;h the limit wu two. .Photo by Ann Arbor Daily hwl• 

7• Fin-clipping a northern pik• for popula'Uon stud1•• in 1.he S4ffley Ana. 

Photo by Rintimald. 

8. A limit catch r,r three men of pike i'l"om the Seney Ar••• Photo by 

Rintimald. 
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