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The State of Hichj_gan has been hatching, rearing, and stocking 

fish in public waters since about 1872. 
ago 

As long as two decades, it had become painfully apparent, to both 
A. 

sportsmen and conservation officials, that stocking alone was not yield-

ing the desired results. In an effort to learn nore about the reasons 

for the decline in sport fisheries and for the obv:i .. 01..1.s fa,ilure of then-

current stocking practices to meet demands, early in 1930 a technical 

branch ·was set up in the Fish Di vision of the St2.te Depc:trtment of 

Conservation, under the name of Institute for Fisheries r?.eseD,rch. It 

was planned to staff this technical brac'1ch v-:i th professional bioloc-:5_sts, 

civil and hydraulic ensineers, fish patholoc~:i.sts or nvete:•5_nari2ns1t and 

the l:Lke, and assign to them the task of find5_n:s out what h2,ppened to 

fish in o:_;_r ]_E~kes arid strearn.2. !-Ia.,tc}1er:v- prclctices had e .. lreaCL:~r x~eacb.ed 

a satisfa.ct.o:.~y· level of efficienc:r in i..:icl1.j_;;an; f::tst co·c~.ld lJe hatc11ed 

and re2.red vii th fair s1.::.ccess. It secned obvio1J.s th2.t t 1~-e trouble 

occ11rrec1 a.fte111Ta,rci--ctft,er the fisl1 7rere plar.ted o-::..t--so t!1e ney;ly-

recr1.1i ted tecr.:n:i_ ci2.r:is fro:n the first c'.3.rected tl'e:i_r efforts to the 

open v;aters--stre2J11.s and. lalces--to fj __ r.ct o"'Jt hoYr tb.e fis}: li 'fed~ t!~eir 
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daily lives at all seasons, and what 1-mfa:vorable factors the~r l",ad to 

meet--ene:m:ies, adverse ph;_ysj.cal condit:Lons, too much competition for 

avaiLs,ble food, sudden, epidemic cliseases--and. to dev:Lse 111ethods and 

practtces whj_cb. ·w·ol1lcl eli~2-ne"te or redL1-cc. th.e effect of tJ-1-ese ad:verse 

fa.ctOI'S. 

This was rather a larp;e order--there was only a ne·::;li-:::;i:Jle body 

of proved info!'nation on stre2-2 and lake life to sta:::-t -vd. th, for few 

people had cared, in the past, to slosh aro1.ind in the cold and 1Yet 

lived. So, the first technicians had to more or less write the book 

as they vrent alons. 

One of the first of the f2.ctors detrimsntal to :fish to attract 

their attention was the physic2l change that had taken place in many 

of our streams since nthe ;ood old days!!. Not that t1:'1is hadn 1t been 

thou;ht of before, but no one had felt able to do ariyti,-,--i ·"•"' a bout it 

except on a small and inconclusive scale. 

Any old-timer in the trout country co1,1ld tctlk of how the streams 

had. chan,:ed--hovv- loc;gers had cleared dovm-timber from streams to make 

open channels for the spring drives, how l nmhc,r-; nee off the pine had 

resulted in ap:;;alling erosion, so that once deep, cold, 7 ravel-

botto;.ned stree,ms had filled with sh:Lftin.:: sand and become broad, 

choked sand oyt -f'a-i 7 ::-.,CJ a falling water-table. I-fo-:n- these sand-

laden streaBs, cleared. of sna2:s and dead-heads, looked more like c1rainage 

ditches than the excellent tr01..1.t streams they once were. Eov, it seemed 

that the strea1ns now had few holes fo:..~ bis; fish to lie in, little 

gravel for them to spav;n in, and but scanty protection and cover a~;2.iri.st 

ene::rj_es such as fish-ea tint; birds and other predators. 
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the .fastening of st-ixmps and snes:s i:r.. strea:ns in an eff o:ct to re-create 

holes and II hides11 for tl1 out. ::Sut so little ·water Vff:,s tl0r_s treated that 

sound concJ_,_1sions could hardly be drac,n. 

About t::is tfr1e, creation of the Ci v-i1i2,n Conservation Corns 

suddenly made available i'or coEservation work lar:-re amounts of labor and 

materials. Alth::mJh the technicians were just ;-::ettin,0: started, and 1Yould 

have prefcrrecl. to have a lar7er b2.ck-log of f2_cts, they felt. that the 

opportun:ity to try llre-smv; -inc:t,11 , or stre2_m j_mprovement, on a 12.r:=;e see.le 

should not be passed up. Standardized plans for hole-dig :·ing deflectors, 

for bank-covers, and for erosion-checkin; booms vrere drm'm up, a.rid their 

inmlenentation entrusted to the GCG in the hope that at least some 

benefit might accrue to the streai.'11.s. 

Altho'J_,:,:h it was pretty m.t1.ch o.,.~ e. cart-befo:c-e-the-horse propos:.i_tion, 

good clid corne of the work. Euch of it, inevitably, was not too success-

.::\.1.1 or permaner.t, but much of it was. A lot depended on the incli ,ridual 

crew fo:,:,eman. If he was a fisherman hi'TI.self, pos3ibly e. former 0;1.1 .. --i..de, 

his work was genera.lly excellent. If he knev, nothine; of trout strear:1s 

and fishi.nr;, and was just puttirez in tine., resu1ts v-.rere often 1JJ1satis-

factory. :Sut I cm:ld take you, today, to qu~ .. te a few stre2.ms where 

structures installec1. twelve to fifteen years ago are still in place 

and do:in:; excellent vrork1 --vrith shifting sand piled up and stabilized 

in bars covered 1rdth ve::etation, deep holes and svdft rtms created, 

and the str'cwtl.1.res themselves weflthered to a natu:ral, unobtrus:Lve 

appearance. 

The Fish Di vision's teclmical staff h.ad never been too well 

satisfied ,T3.. th the e1:1er;;ency vJOrk, and kept 1J.p their of 

stream cond:Lti .. ons, fishing: pressure, and trout . ' reo1-1~remen0s. Fish were 

marked, released, and recovered over several-)rear-long periods to study 
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survival and gro,rth of both v.d.ld and hatchery-reared fish; spa,ming was 

observed and reprxlucti 1·e rates calc1.:lated; efforts were m2de, by study-

in~c: trout feeding habits and nc,.t·c1.ral food avail2.ble, to figure out the 

tro1.1t-s1:\;::portin~: ca .. paci ties of ~,ar:I.ot1s sti-'ectms. 

In 1939, a field e:l\.-periment station was b-:).::1.l t on Hu.nt Creek, in 

r''.ont:norency County, to facilitate observations and er'.)erir::cents at all 

seasons of the year. It vras a place to find o·:J.t facts, and to test new 

methods on a small scale to deterrrd.ne if they were worth applying all 

over the state. To start with, the ex1Jerimental section of Eunt (:,:reel:, 

over five miles of stream including tri1::utar::;es, 1vas worked intensiYely 

until vre had a very acc-,;.rate idea of the standin~~ po:m.lation of fish, 

the total amount of insect life, and the an.11ual ca.tch by an"lers. After 

three years spent in determininc: tbe normal, nat·J.:ral cond:'.tions of the 

streams, imDrovement dev5ces were installed. After another three-year 

period had elapsed, Yle were able to denonstrate that the le,,:al-size 

trout por:,ulation of the j_m_p~oved section had increased in mnnbers by 

130 per cent, despite an ever-increasing fishin,; pressure. No fish 

were planted from other sources tl:.rou:-hout the six-3,ear period. 

Part of this increase, we believe, was due not so much to creation 

of beti:,er pools and 11 hides 11 as to increased production of natural fooc:1_. 

Fish need focid, shelter, a chance to reproduce their kind, and protec-

tion from enemies. 'I'he food s-:xcply is more :frequently the limiting 

factor in our -.vaters than any other. We have un:mistakable evidence, 

acq:urecl over nany years and fron a i'r.i.de variety of la.kes ahd streans, 

that an inad.equ2:te food s11pply is the most corr.:non ca-:..,se of poor fishine; 

quality, in lakes &VJ.d streams ali.l~e. At the e:hrperiment station, ,Te tried 

to design structures wl,.ich would improve cond.:_tions, not only for the 

fish, but for the insects on which they primarj_ly subsist. 
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The vra.r caused serious disruption of 01,1.r work, as it did ths.t of 

everyone. Practically a11 of us on the tecr.n:Lcal staff were in 1Jniform, 

from three to five years. Now that men and materi.s.ls are again beco:min;::: 

available, the di vision ha.s set up a separate branch to do nothi.nc• but 

install stream imnrovement structures, embodyin~ the results of our still­

inconplete knoo:rled,·e. 

01.1.r ensineers can now des:Lgn structures that are very effective in 

combatti::1;-, erosion., in creatin::; holes and shelter, and in rrithstand.ing 

the effects of ice-action and floods. O·ur ::;reatest lack of lmowled~:e is 

re,:;;arding the insects,--the food or;:anisms,--on which the trout depend 

al-most entirely for noFrishment. 

It must be obvious that a stream. can support only as many fish as 

it has food for. A cattle-feeder knows with~n a matter of pounds how 

many bushels of feed mll be required to brin'=; a steer to the finishing­

out point; the rancher can esti:ma.te w:i. th great accuracy how many head of 

cattle his pasture will support. But in our case, we lrn.ow so little, 

actually, about the stre2.m insects, we hardly know whether we 1 re foeding 

corn or rap:-weed seed,--whether we are pastur:Lng our trout on good grass 

or Canadian ttistles. 

Some thin::s we know, of course, in a general ,vay,--we knovr not all 

insects are equally nutri tim:s, ounce for 01-mce; some insects appear to 

be definitely unpalatable, an.d others are so securely hidden a,ray among 

the stre2.m bottom materi.als that feed.in_;· trout rarel7 find them; still 

other insects are most abundant in the st:-ear:,s at seasons when the fish 

are feedinz little if at all. 

1/frten we knovr which insects are most desi.rable, and Vihat their own 

requirements are, we can then make our strear,1 improvement devices serve 

an additional, and very fundamental function,--that of ,:reatl3r increasing 

food production, and thereby increase still further the number of tro:1.t a 
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given stretch of water can support. 

My mm work t:!:lis SU..'nrner on the Pere Marqy.ette has been exclusively 

vdth these stream insects,--tryins: to find out ·what kinds there are, vm.ere 

they live in the stream, at what seasons they are available to the fish, 

both as aquatic nJr.c1phs and larvae, and as adults on the wing. 

It is not an easy task. Since the middle of Ifay I have had a temporary 

laboratory set '.l.p in a cottage on the river just south of Baldwin. In the 

gravel riffle in front of this cottage I have so far found 30 different 

kinds of stoneflies; 46 kinds of mayflies; and 68 kinds of caddisflies. 

In addition, there are over two dozen varieties of midges, as well as 

several species each of deerf1-l 0s, craneflj_es, blackflies, hellgra'TIJ'n5.tes, 

and dra,'.;onflies. All told, there are probably 200 distinct and separate 

species of insects in the Pere }ilarquette system. Some of them occur 

abundantly in trout stomachs, others scarcely at all. Some are desirable 

plant-a..'ld-muck feeders, others are carnivorous, and so compete for food 

with the trout. Some are so inaccessible trout rarely find them. Some 

tthatchtt all at once, others "hatch" off and on all suJilffier long. Some, 

strangely enouf;h, "hatch11 in the middle of vr.Lnter. 

Hy work is to find out (1) what kind of insects we have; (2) determine 

by stomach examinations what ones appeal most to fish; (3) learn the life­

cycle and requirements of the desirable ones, so improvement devices ca..~ 

be designed to favor them. 

So far, I've spoken only of the bearing our insect surveys have on 

stream improvement and the goal of increasing the numbers of trout by 

increasing their food supply. There are other practical applications: 

most of our insects have been described, and named, only from the adult, 

mnsed stage; but when we are deterrninin6 fish food supplies we work al­

most wholly 11vi th the imnature, aquatic stages, which we can reco~n:i.ze 
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only in a 2:eneral v,ray. I an rearin,: 01.,t these i:-x::aturr:,s and a.ssoci2:ti?12 

un.known ny,nph or larva m.th known adult (,n.::my, we find.., have never bsen 

descr:.bed at all). I am finding 01..1.t -vrhen they 11:hatcb.11 • It i.s pla.c"'lned 

to p"t-1..blish a sort of 1-:.andcook, Tii th many illustrations, vi.1.ic:11 wiJl en2.blc 

fishery 1::rorke:rs and sportsmen alike ta reco··nize the varim:.s f:i.sh food 

insects, and to learn -;;here they l:Lve, ·when the ad'...,J.ts 11 hatchlf, and how 

1J.sef:.2l they are to fish. 

It is my firm belief that such infor::iation viill prove of mu.ch 

utility to professional £'ishery workers as -well as to sportsmen, by 

enabling the latter to more or less foretell when 7iven tyj_'Jes ·will 

"hatchlt, and by :,:iving: fly-tiers pict•..1.res of naturals to imitate,--and 

by maki;.1?: it possible for ou.r divisional staff to increase fish food 

production and so make strea.r:1 inpv:)vement even more beneficial than it 

is now. 

Report approved by A. S. nazzard 

Report typed by E. 1. Preston 

Justin ~i. Leonard 
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