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Mr. Chairman and Waltonians: 
fishing dov0lopment, which is that of 
start to mako clear just what part of 

As I venture to outline a program for inland 
Michigan, it would socm dosir�blo at tho 
the state's extonsivo organizQtion I r0p-

resent, 

I do not represent the sportsmen, because as �n .;i.ngler .:1.t least, I am a 
failure. But anyw&y, what ono man could. really reprosont the sportsmen of all 
kinds and degroes of any state? I do feel, howeiVl!lr, from contacts of varying 
�egrees of form�lity with the sportsmen of Michigan, that I understand, iri �n 
:i.mporsona.l way, what thoy think :and what they want, or at least roughly, how 
thsy vary in what they think and in what they want, �nd that is quite a bit. 
In .. smuch as it is our id�al in Michigan to m&intain fishing for th� people as � 
whole, it is vi ta.l that we consid�r tho sportsmen I s viewpoint in .. 11 th,j_t we 
undertue to  do to improve the inland fishing within our st�te. But in.i..smuch as 
it is �lso our idsal to divorce politics and consorvation, we cannot, if we are 
hon�st, which we are more or less, a.llow s�lfish, loud-speiaking political 
minoriti0s or individuals to dictn.trt policy when this runs countar to the v,ill 
of th� grs�t, and ganerally qui�ter, majority, or countsr to the best judgment 
of technically competent advis�rs. 

I do not represent officially our conscrvaticn C ommiss,ion ').nd D'3partmcnt 
of Con£orvation, although from extended cont�cts with thoso organizations, I 
believ0 th�t I understand the opinions and, in so far as they have boon formulat­
ed, the policies of tho state's official conservation bodies. 

To a scarcely greater dngroo, can I claim to roprcsont tho Michigan Divisibn 
of your Le�guo, That I am a member of � local chapt0r, �nd its dclGg�to at this 
mooting, doss not qualify me to rcprosent the State Division. But �gain my con­
tacts with tho lol).don:; n.nd officials of th•:-i orga.niza ticn havo be-'.ln sc oxtond.cd 
and so c0rdial as to make me fool that I undon;t..,nd thoir activities, plans ar.d 
aspirQ.ti"ns. I have lc;...rned. so much fr0m Mr. H.i.rp�r, Mr. Doy le and others, ,'l.nd 
in reciprocation have helped them to crystallize their ida:].S c,n the state's in­
land fishing policy to a sufficient dogrGe, tc m:..ke me feel, wholly unofficitA.lly, 
that I am a comrade in the splendid forward-loc,king work of these men. 

The one bcdy which I c.i.n officially r<,present is the Ins ti tu t0 fer Fi&her­
ieliS Ressa.rch of the University vf Michigan. This dapi.rtmont was fcund�d in 
F�bruary, 1930, upon ths requQst of our Conservation Commission �nd D�partmant 
0 f conssrva. ti on, that the uni v�rsi ty tako ovar tho scientific inv�stig:ttions 
oallad fiur in tho stat6 1 s fish vvork. Thii;; was not an entirely now d0v<ilopmsnt, 
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inas::uuch as the state's fisheries investigators had been for sovoral years 
quartered at the univGrsity, v,h0ro they rccoiVGd the l:Ldvantages of library and 
laboratory f:1.cilitios, and of coop•rntion with the university st.'l.ff. In a way, 
tho development of the Insti tutc, ·,nd th,; rJsul ting ,)XpJ.nsion of fisheries in­
vestigation in Michigan is the outcom2 of tho tragic loss on October 4, 1929, of 
Dr. Jan lV]otzola.·.;.r, \,ho was drowned v1hilc carrying on his work in ono of Michigan• s 
lakes. 

Michigan's inlcmd fishing progr2tm is ambitious, but m&lcos no flaming 
promises. Wo do not exp~ct to fill L~kc Michig~n so full to overflowing with 
fish as to compcnsr1.to for tho 11 Chic:-;.gu stoo.1 11 -- so called. It involv.::s no 
simplo pC1.nacoEJ. for tho great ill of doplc;tion, It is, vw hope, 5.:.ne, sound £1.nd 
consc;rvativo, Md yot frcGd from futish and forv1ard-looking. 

This program, while radical in a. way, docs not involve the c::i.sting 
aside now of any of the oxisting nwans of fish conserv:·,tion oi.nd dovolop:nent, It 
recognizes the no,~d for and involves protection from th,:1 L:.i.wlcss or igno"'fant 
elaments which unfairly prey upon tho fish supply. It acknowledges the naod fer 
prots:1ctivc, restrictive legisl 0.ticn, and iil.i:ns to obtain :1.nd coordin,:,.te dc,tD. which 
v1il 1 roe.kc such h.ws mor~ effect ivD. Inv1.rntig:J. tions nuw being cnrr i,:;d on in 
Mj.chigan, in part, at lt!~•-st, to f0rm the basis for sound. rc:gu.l::1.tcry measures, 
are: 

1. The rate of grov,th of gamn fish, th"lir &go and size at 
maturity, and the perccntag~ maturing .:,.t e:~c.:1 given 1J.gJ, ,·1.::ight ar:d length. Such 
inform~tion is boing obtain0d by rending th~ ngo of tho fish fr0ru tho wintar 
m;:,crks on tho scal~s or face bc;nos. This o:'.;,i.:: i"nf.o.rmation is ve,luablo in doter­
mining sizo limits so as t~- allow for th.•:c :,~·tural spil.Yining of dosircLblo spocios, 
.i.nd fur th0 romov::cl of protection 1,ow ,:;ft );·l gn,nt,:,d to runt spocies v1hich may 
never attain suit~blc size. 

2. The co.use cf d-.;::~rfing L1 such fish as perch. Wo hupc: to sio.lvc 
this pr0blc'm by studying cnrufully th:·~ chn::i.ct:,ristics cf th·J fish fr'-'n diffcr•Jnt 
b:.,dL::s uf ,mti,r; by fc;llowing th,i history of fishing in the! v,-,.ricus Via tors, in 
cc.,njur;cti0n \".Ji th tho pl.anting records, ru:d by marking oxp-:irin:cnts, ,;hich \·,ill 
holp much ii, t•Jlling v;hothcr fing-:irlingr:: 0f a lo.rgo t:;'p•.) ,_,f v,:rc'.1, say, will (,r 
will not gruw l::i.rgc v1hon planted in \'icltors cor;taining runt fish ,:,;f th,'.) s:imO 
species. If it bo proved that in many \,ators ;_:, given specios dJ'.'1s net grew 
large bJcc..;.i,,o ,:..,f natural 0r ;;,,rtifici;;;.l 0V:ff-SL cLing, then n. r~ductL,n sr ron.c,v;,l 
of the size limit in these w::i.ters m::iy be '.l me~~ils leading tcvord. the actual in­
crease in the number of legal sized fish present, or, more r,rod.::tcious fish may 
be intruducod, 

3. fopuln.tion studies, We hr,ve begun und hor,o tc, oxp:i.nd tho 
actu:,l 0st lma te of :cttiundi:l.nco of difforont ,;,.go groups of our importG.nt fisDDS in 
diffurent -Dodi es of w.:i.t0r. This v✓ork h;;i.s bo,rn C€l.rried un cniof2.y with trout so 
far, a.nd is especb.lly -:i.d:J.pted te, tha s3.lms.:,nuid fishes. Dr. Grcoloy of our staff 
ha.s by ac,tu:11 c0unt of the, t0tal fish sui-:_,ly ill n limi tcd pr.1.rt cf n str~J.m a::iti­
mated the p0pulation p3r mil0. In enc str~'i;i,m intc which th0 rrcinb~;W tr"ut run 
fr0m L~ke Michigin t0 spn.wn, he cbtn.ined ~. 0stim1tod stocking cf 22,000 trout 
pC!lr mila, but c.if th1;!:so ninety p,;r cGnt were rn.inbcw, and 0nly.8 percent ,,:;f tho 
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rainbows over the seven-inch legal size. Hero we have clearly an overstocking of 
young fish, which according to pralimir,ary grov,th stud.ies, is causing an actual 
stunting of the growti1 ni.te. Our creel census is also yielding valuable data on 
the proportion of under-sized fisn caugli.t i:1 different waters. 

Intimately correlated with the popule1.t:i.on studies are the investigations of 
carrying cap:c,city, an estlm'.lto of tho nur:i"bor of fish a givon body of wa.te;ir c.an 
f rovidc. 

4. Experiments to doterruino tho offccts of hooking. To obt<l.in real in­
formation to be weighed ag~inst tho unbasod claims of high mortnlity or cf low 
mortality, in undersized fish, which ha.V(} been hooked 0.nd rolc:,[1.sed, ws ci.ro running 
a series of oxp:irimants to determine just how many do dio after oc~ing so h.:i.ndlod. 
This is a quGstion of direct import9.nco in deciding wbG'.:hcr the size liJtiit on 
trout and otnor fishes should b0 roduccd or eliminated. 

5. Observations to dGtf-rmine tiff,e of spawning. The accumulation of 
more .:i.ccurata dnta on this ?oint will, it is hopod, give a cloaror idea of tho 
proper closed scas~n for diff0rcnt spccios, fo= different sections of the st~to. 

6. Obscrv:t tiuns to dct,:Jrmino tho sp.:0.vming c,r·:ln.s. De~ to, so c;btainod 
will bo psrtincmt tc. the general lr.ws cL<:,ing ,,r allov1ing th(J closing :::,f cort:1in 
stro::i.ms ci.nd Ltkcs, ur parts thcr?•.;f, ecnd to sp,:,ci:.1.l ruguln.tions clc-sing CQrtr:i.in 
w::i.ters p<Hmancntly as nurseri:.s, .:..r tomp,jr::trily during tho broeding poriud as 
spawning rcfugos. 

7. Tagging exp~rimcnts ta det~rmino movem~nts of fish, Investigation 
:J,f th-:'.) migr:s,ti:.n·s c,f trout and cth"'r fir,hos h:?.G :;i. b~:-·.ring en r~strictivo lGgisla­
ti~n, as sh0wing whothor trout maturo and remain in numbers in tho fosdcrs ½hich 
ar;:; •~r might b:;i clos,3d, c,r wh.,;thcr tlrny mj_sl'c\tu into ,;u.ch protoctod v,::,t8rs. If 
.:,r Vi7here .?,dul t fish h.:i..bi tuoi.lly fr0qu0nt tho 11 nan;3ry v::i.t-:,rs 11 in c~-nsid")r,::i.blo num­
ber 8, th5n tneir c~tcning off would very lik0ly allow the smaller trout tD por-
s iBt ::rnd grov, fast or Qr.d mere suroly to .:,..dul t 13iz0. 

8. Investig[,tions to dat6rmj.no t;1c) :wed of fish chutoc. Thcs8 studi:rn 
invclve tagging exp0rimc1nts to doturmir:~J v,:1:::thor th--. fish de Ul'>'.l thJ 11 l·.1.d(ir.,rs 11 , 

and wnnni tn':ly g0 tc- cpann if bleck'!::d by rc do.m, otc. Furth:.::r G..ncl suror c.::-.ta 
were accumul::.t~d s.012: yc:;.rs ago a.ad will bo furth,::r cbt~~in::,d by plci.cir,g smQll. 
fyko nets in tho uppor Gr:d ©f the fishw.i,ys, tc count wh::,.t fishGs cnn !IlOU11t thcs~ 
pass3.b']os, a,1d in what r1um.b0r. Thes•J inv,:stig;i.tif.,;13 c:.f the fi~'., fr,.una ::i.r;:-1 stror,::1 
c0nd.iticns ab<tiVIJ and bolGVi the dai'ls ,a~"C! :.'.lso import1nt, ospc;u:i.c.J.J.y \',hen the d'1.rr:s 
withcut fisi1ways m~y bo used as c,nv.n,i::;nt bD.rricrs tc. J1(.ld C".•Elp,Jti:ig spccj_os 
.:ut cf w;at9rs rcs,;rvablo fc-r brc;clc trc:ut. 

9. Crocl consus t0 determine yi3ld of fishing off~rt. As rnl~tcd to 
th,J h)t :i.rgumont as tc whr.::thcr ,;inter fiGhL,g shculd be ;;,.ll•:::vnd., crnpoci:::,lly \1ith 
th-:; spear, or whoth0r !ii.DY other s:3,u:;:;n or rn,,tlLd ._f fisi1ing :::hculc1. b·:1 lDg::dizcd, 
:;ur &ctu:"J.l t::,bulJ.tiun 0f th'i o.□;:;u:1t cf :;uc'1 f:\ --,hi:-1g d<.no in Michj gari, scpGcio.lly 
in tcrias 0f tho yiold in fii.::;h j_'.JOr h::-..ur or suc:1 fishing, is distinctly t,_, tho pe,ir,t 
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last year we received 15,000 records of individual fishermen 1 s catches, 
and we hope to increase that eventually to .:;c,, 000 per year, which wil 1 give us a 
real picture of the fishing that is done in Ihchigan. 

10. Food studies of fish predators, The need or lack of ne~d.for laws 
or activities to control the numbers of various fish-eating animals such as mink; 
herons, kingfishers, mergansers, turtles, water-snakes, etc., is not to be final­
ly determined by heated argument based on preconceived notions and desires. This 
is a problem calling clearly for f~, and these are now being obtained by two 
members of our staff, canuto G. Manuel and J. Clark Salyer. 

I have spoken of the role that investigation is coming to pl~y in th~t 
phase of the fisheries work of Michigan which is diroctod toward the elaboration 
of wise fishing regulations. I have done so primarily because th::i.t investiga­
tion is the job that has been assig~ed to tho staff of the Institute for Fisher­
ies Research, The obtaining of sufficient and sound evidence is one thing. The 
use of these data in the writing of the rogulations is another matter. So also 
is the efficient, diplomatic, impartial and vigorous enforcomont of these regu­
lations, coupled with a campaign of educ::i.tion r,hicl1 will m01.ke tho enforcement 
job easier and moro effective as the years roll by. I believe I can venture to 
1.ssert that it is an integral part of Michigz,n's inLrnd fishing program not only 
to obtain scientific information on which sound rogul:,.t ions may be built, but 
further, that such regulations should bo so construct~d, und that these regul~­
tions should be 11.dequ1t3ly enforced. 

Experience has taught us one vital lesson in fish conservation: needful 
as a.re the erection and enforcement of sound restrictive regulations, these alone 
~re quite insufficient to hold back the flood of depletion, Higher and higher 
have we piled up the levees to hold ba6k the rising waters, but the floods con­
tinue to break disastrously throug.l].. Other measures of control must go hand in 
hand with regulation and enforcement, if we would control the torrential problem 
of fish depletion. 

Michigan's inlQnd fishing progra~ also attempts to embrace the his­
torically second means for conserving and developing its game fish supply, n~mely 
fish culture. Although we realize th.?.t great losses in effort and money have 
often been involved in hatchery practice; the.t inefficiency h::;J.s oft on and cor­
ruption occasionally entered; th,.it fry or fingorlings h:.wc been dumped wnolesC1.lo 
into wators wholly unsuited to the species plantod, or ~ontaining already a suf­
ficiency or even an oxcoss of naturally produced fry or fingorlings, of like ago 
to those being planted; that at t1m-~s spawn-taking may h3.VO don~ morG hn.rm in 
preventing na tura.l reproduction than good in furthering artificL'.l propag'\tion; 
tnat fry ha.VG boon planted at tend0r ages unsuited tc survival; th::,i.t fish h::tve 
often been pla?ted in such a fashion as to invito their destruction; though we 
believe that hatchery dise~ses h~ve been spra~d to natural waters, ~nd that un­
desir~ble species hav3 at times and in places bean introduced by fish cultural 
activitias, yot we firmly hold to the viaw that our hatchery and r~aring system 
snould be maintainad and expanded, until or unloas sound avidenc~ accumulates to 
show some p.i.rt, or parts of fish-cultun.l prc.i.ctice, to be nL~,3dless or harmful. And 
then, only th~s part or these parts of the practice should be radically changed 
or abandoned, but they shollld be then al tared. 
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In line with current tendencies, 1:✓ e are proceeding with the development 
of an immense fingerling rearing system in Niichigan. General experience seems to 
warrant this change and expansion, But fingerling rearing multiplies costs and 
dangers of production, in that it demands an iminonsely increased outlay in capital 
expenditure, a much greater cost of operation and increased ho.zards due to the epi­
demics which sweep like medieval plagues through some of our rearing stations, to 
bring destruction at times as high as ninety or even ninety-five percent to the 
carefully protected and nourished fingerlings. Those of you who are business men 
will, I hope, have now anticipated my point, that it is high time that we obtain 
some real evidence as to the degros of value derivGd from fingerling rearing; in­
deed, from artificial propagation in general. 

Almost nothing has heretofore boen dono to estimate the survival per­
centages of planted fry and of planted fingerlings. And n.lmost nothing has hereto­
fora been done to @stimate the relativo effectiveness of artificial as contrasted 
with natural propagation. Common sense would seem to have demanded th8.t such in­
formation should have been in process of accumulation for years; whereas our fish­
ery officials have been cont@nt to give out their hatchery yiolds in terms of 
millions of fry and fingerlings, or, sometim0s, have been malcontent with this 
meager information, but only far enough to fako their yi0ld to a higher future. We 
propose by marking experiments to obtain an estimate for a number of w,iters of ths 
actual production of legal-sized fi_~ from the hatchery plnntings; to compare the 
final yield for fry and fingerling plD.ntings; then to dotorrnin0 from known costs 
which msthod of production is the more economical and how much so; also to l<3arn 
for given waters what porc::intage of thG fish caught were artificially hatch0d and 
reared. This will be a nacossary beginning to tho placing of fish-culturo on a 
business bQsis, and will guide us to a greater efficiency in that it will SF.I.VS for 
waters needing theim, those fry or fingarlings which would h2..vo beon planted in 
waters whore they would not yield returns com~ensurate with the expendituros in­
volved. 

The fingerling-rearing policy acc0ntuates, as already intimated, tho 
problem of coping with tho fish diseases which so often decrease the yield and 
efficiency of our fish cultural plants, and incr0ase the oxponse of operation. 
This situation is so i.'..Cute n.s to threatc,rn the development of fingerling-roaring, 
and to demand that tGchnically competent men invGstigate th,:; fish disca:i;;e,s, learn 
how they may bo diagnosod and cured; and of more importance, loarn how tho epi­
demics may be uvoidod. In Michigan we have for this purpose added to our st~ff 
Wendell H. Krull, as fish pathologist. He also investigates tho discasas of fish 
in naturo, and th~ cause of thoir de~th, 

Another problem accentuated by the fingerling-rearing program is that of 
transportation of fry from hatchery to rearing station, and of fingerlings thence 
to the public waters, This has necessitated a marked inc,ease in number of trucks, 
tanks and personnel, with high initial and maintenance expense, To hold down this 
expense, and to decrease the danger in transporting thG fish at tender ages, we are 
experimenting with now typ(,S of transportation er-ms to replace the traditional 
cream can, w~ are for the same reasons experimenting with the use of oxygen ~nd 
other substances to determine whather a greater number of fish cannot be CQrried in 
a can, and whether those may not be kopt in botter condition during tr~nsport~tion, 
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Not only the transportation of fish, but every other detailed phase of 
fish cultural practice calls for searching sc,utiny, Methods of rearing o.nd hold­
ing brood stock, of taking and fertilizing the eggs, of developing and hatching 
the eggs, of rearing the fry and then the finfserlings, and finally of planting the 
fish, are all proper subjects for experimenta-+:ion to uncover new and better prac­
tices, or of choosing between different pr,!.ctices in vogue. Whether the forcing 
of development by use of warmer water weakens, or strengthens, the resulting fish 
is one of the problems with which we hope to deal. 

Of equal importance to the rearing of healthy fingerlings is the plant­
ing of them in waters in which the prospect for success is good. This end we i:i.re 
trying to reach in large part by our lalce cJ.nd stream survey. L:ist summer, n.s a 
result of our intensive examination, already mentioned by ~.,!r, Joyle, of the seventy­
odd fish lQkes of Kalkaska county, Michigan, under the nuspices of the State Divi­
sion of the Iziw.k Walton League, we were able to rnako provisional estimates of the 
number of fish needed. to restock these lakss. Summing the figures for the indi­
vidua.l bodies of wc1.ter, yields a f.Uh. bud~ for tho l''.kes of the county. When 
this work explands to cover all the lak0s ~nd streams of the st3.te, we can then 
have a fish budget for the whole st,,.te, one of the bi'.sGs for a busin.sss-like or­
guniz~tion of the fish-cultural work of tho state, 

In determining whether or not fish need to be planted in a given body 
of water, it is desirable to know (1) what species of fish are already present and 
in what abundance, which we learn in our lake and stre:..m survey, from the exper­
ience of local conservation officers and oLhers, from our creel census, and other­
wise; (2) what the potential carrying ce.pacJ.ty of the water is, whether the fish 
are over-crowded, and (3) whether they are of normal or stunted growth. In order 
to properly evaluate local conditions we need to investigate further the food of 
fishes and their competitive inter-relations, 

Where fish should be planted is rartly dependent on the nature of their 
movements or migrations. So we are studJing the movements, chiefly by maans of 
tagging experiments, More than ten thousand fish have been marked in Michigan with 
serially numbered tags, and their migrations are being studied as the returns from 
the marking experiments come to hand, This year we expect to tag thousands more. 
We shall be able to do this now to better advant:i.ge, since wo have over the winter 
induced a manufacturer to producGl a tag so light thu.t even a fingerling may carry 
it without being overbalanced, One of the questions answsrable by migration stud­
ies is how large a part of a lakrj or of ,,_ stream system will be stocked by a plant­
ing Qt on~ point. 

We have had rc1inbow trout crossing the entire width of Lake Michigo.n 
in seven days, for instance, and on the other hand we have had brook trout remain 
in the s-?..me pool year after year. 

7men the initial wild orgy of destruction of our rich primeval fish 
supply forced upon th0 American consciousn,-:ss '-'- realization that thG n~,tural supply 
wt.i.s not inexh::mstibls, was in fact being S3riously depleted, there Cc"tms tho ct•.11 
for the onact.nent of rest:i;-ictive legi sL.:i:~ion ,;.nd for its ,:;;nforcomc.nt. Since reck­
less abandon in destroying tho resource w~s obvious, it w~s thought that the mor0 
control of this recklessness would serve to ,naintr.in the hitherto va.ni shing supply, 
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But depletion continued. A pan:w,n wc.s then s,)ught in fish culture, couplr,,d with 
more and bettG:r rEJstrictive regufr.tious c:.:1d la;J 0:1force,nont, The call continue:s 
for more restrictions, more enforcc2ant, sor0 fish hatcning and rearing, 

But yd our fish supply dv,,indlGs. Thc..t this is truci is not the f:,:-..ult of 
the rGstrictive logislature, nor of l~w anforc:~cnt, nor of fish cultural activi­
tiss. Above all alee it is the result of evor-~ncrea.sing fishing int0nsity, 
couplGd with natural limit~tions to fish production, 

In a few waters of high nctural productivcmcsc, the cup,Jly of fiGh is 
holding up very woll with very li ttl0 help, In other wet tors of som3v:hr.i. t lov,er 
n~tur~l productivity, or mors heavily fi~hsd, restrictive rcgul~tions and their on­
forcc:nent are sufficisnt to waint.:i.in ,.1, fc'.irly good fish crop, But tho vn.st m:i.jori ty 
of our bodi,::.s of w2.ter do not pres(.,nt optimum conditions for fish life, These 
natural limitations are usually so pressing that the added limiting effect of over­
fishing suffices to cause a depletion of the fish population, 

To prove how effective are the no.turrtl limitations on fish increase let 
□e cite an imE'..ginary lake of averac;e fish conditions but without fish life, We 
add 10,000 adults, 5,000 of which are ferno.les producing 2,000 eggs each, or a total 
of 10,000,000 eggs. If only one egg in a thousnnd reached maturity, than after 
three years of immaturity, let us say, 10,000 adults would result, Now if we 
assume th~t oach adult produced lives to sJawn only twice, then ~fter seven years 
our lake would have a population of 30,000 ndul ts. No,•1 we begin to re:1p the har­
vest, D.nd c8.tch off 10,000 in this lake ;,,fter they h,we sp= .• wnsd once. ·,\ith this 
ver:y fair catch of 10,000 fish continued ee,cb J'ec.r, and with .:i. continued destruc­
tion by nn.turo.l agenci8S of 1,,000 fish to e,vsry 0110 which re~whes maturity, and 
with the natural destruction of all ~dults after they havo spawned only twice, 
then after only tw0nty-eight yoars, ~e would hava an adult population in our well­
fished lake of 600,000. Even if ten y0ars after the beginning of the fishing wa 
had increased the cQtch to 20 1 000 ,er ye2.r, the population ~t the end of th~ 
twenty-eight year period would ba 480,000; or if De had then increased the catch 
to 40,000 fish per year, the populr.,tion 1,,ould be 260, 000 1 at the or,d of the twenty­
eight year psriod, and aft0r ,:i.nother nine /•'.;D.rs would htw<:l passed tho wholly im­
possible tot2.l of 1,000,000, 81G,J.rlJ a fish hn.ving th-3 limited reproductive cap,.tci­
ty of our thooretic exa.mple suffers a destruction by n,:i.turnl causes f:,r boJond the 
,;ssumption of 1,000 dGstroyed per onG surviving adult, r;,.nd of oo.ch ,_1.dult destroyed 
::-.ft&r sp2.wning only twice. And of course, tha dGstruction ratG increases ::is the 
populQtion increases, 

I have bored you with a mass of detail, I have recited for you a 
pessimistic tale of continued depletion despite our effotts in restrictive legis­
lation and law enforce:~ent, and despite the expansion of our fish cultural program. 
I have presented our view that none of these conserv~tional measures cQn be lightly 
cast aside, that on the contrQry W€ need more Qnd especially better fishinB regula­
tions, bD.sed as far as possible on sound scientific information, o.s fo.st as this 
cn.n be accumulated; that these reguk.tions to be effective obviously must be well 
enforced; that fish culture nesds to ba extended, improve nnd put on a sound busi­
ness br.~sis by a scientific study of c..11 ph,.i.ses of fish cul tur,:l pnwtice, c.nd by 
the building up of fish budgets through lrlkE: and strGam surveys, Wo hc:;ve f£ci th 
th&t these improvements will help, but wG believe WG would be d0luding ourselves if 
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we thought that improvernents in laws, enforceri,ent and fish culture would alone suf­
fice to maintain, at a respectable level, gsnerGl public fishing in our waters, in 
the face of an increasing drain, 

we are restricting the catch of r::a.,ne fish, especially during the spawning 
season, and we are cs.:rrying a certain number of fish over the early· critical stago s 
of develop~ent in our hatcheries. 5hat more can we do? 

The Michigan inland fishing proc;ra:n atte;:ipts to answ0r this question with 
£_!1Vir£ntn~~ £2£.!r.£1· In this an:~vrnr we are aimiag to strike directly at the 
limiting factors which block the n~tural tendency of wildlife to increase in num­
bers by geometrica.l progression, What we mean by envirom:ental control oay be 
i llustn:.ted by the cover control work now under way in our trout strecJ.ms. L.:any of 
our str0ams or purts of stre~ms ,l1ave ths clear, cold wu.ter of weakly varying flow 
which trout prefer, yst are devoid of trout or nearly so. These streams have evGn 
shallow bottoms, without adequa.te shelter, Somo are so far ontircly naturn.l ree.­
sons; others because the snags wore re:uov0d by floating logs or pulp wood, or be­
(..:n,use the holes have filled with sand carried into the stream from burned over land. 
To m,:i.ke t:-J.Gse stretches available for trout, we are introducing barrie::;rs of one 
sort or another, most of which are of the hole-dig.2;inp; type, E:very angler knows 
that trout tend to have individual holdings in deep holes. We are testing out on 
o. l':l.rge scalr3 the natural assumption that an increase in the m.:.mber of holes along 
the stream will make it possible for more trout to live and to be caught there, 
We are attempting to make trout waters oat of long stretches nov, unoccupied, In 
many streams it would seem logical to expect that at a relatively low cost the 
adult trout population may be doubled or even quadrupled by such environmental 
control. And we are experimenting to discover if bass stre:·,ms may not also bo so 
improved. 

As an integral part of our progrs.m we a.re carefully checlcing and double­
checking this relatively new idea of environmental control in \:mblic waters. To 
continue with our example of cover control work in trout streams, we are mapping 
and listing the snags, logs, dams, floating covers and other devices we put into 
the streams to uake them more acceptable ha.bi tats for trout. And we are mo.rking 
each unit with a numbered metal tag, so that we may return year after year to 
learn what types of installation are most permanent, most r,conomical, and mo st 
conducive to trout increase. We have numbered mariy of the barriers put in by the 
late Dr, Jan Metzelaar, who pioneered in this work, and also many naturally locat­
ed snags and deadheads, to follow what they do in making the stream more fit. This 
work is being done by Clarence Tarzwell, one of tne members of our Institute staff, 

Our ideal is to test rrnd to check, and to regard whatev0r is done as an 
experiment to be closely watchet, and profi tod by, so that faih:.res :.rnd ineffective 
operations may not be unduly repeated, and so that practica.l successes na.y be 
extended. 

The possible improvement of trout struams b} the planting of willows, 
alders or other shrubs along tho banks, also calls for extensive cxpGrimentation, 
Op'3n str-Jams, especially in thG southern part of our st2.to, ma.y have the tempara­
ture hold down by shading, so as to double perhaps the hoadwat0r portion which is 
fit for trout. 
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The possibilities of improving lo.ke fishing by environmental control 
measures is equally alluring. PioneerinL work is being done now in Michigan in an 
effort to improve inland lake fishing b:y making the conditions in the lakes better 
suited to the increase of fish life. We ri.u:J consciously passing beyond the stage 
of trusting to restrictive legislation and its enforcement to conserve our le.ke 
fish supply, and beyond the state of ex1rncting fish culture to maintain the supply. 
We are accepting these forces as needed, but are stepping out to find a new and 
added means not merely of fish maintGnance, but of fish increase. I repeat, not 
merely of fish maintenance but of fish increase. And we are bringing all of 
those fish conservation and fish development means toge;ther i.nto a fish mn.nagemc,nt 
project for each section of the state as it is covered. 

Waltonians may wsll take notice and we hope be proud, for this applica­
tion of environ@:mtc1.l control and fish man,1.ger::1ent to our inlrmd lakes which are 
opan to public fishing is an Iz::l.ak Walton Loague project, conceived, dovolopod 
and carried into application by Hurry F, Harper, Prssident of the Michig,in Divi­
sion of the l,Go.gue, with the aid of Earl C, Doyle, :ri.xr.cutive Secret2-.ry of the 
Division, The details of carrying on the invsstig~tion and of drafting the ro­
ports and rocommendations has be,.,n the fortunr--,te lot of our Institute for Fishsr­
ios Rosearch. Three promising h.ds, financod by Mr, H,;.rpor, nai~ely R, W, Eschmeyer 
Lo.uronco M, Ashley and Samuel N, Jones, have borne the brunt of this work, And 
they ar0 being trained as a nuch,us, out of which we, hope will grow an organiza­
tion large enough to carry to com;iletion the invontory s1.1rvey of 5,000 Michigan 
lakDs, 

Our program in this lake development project is to make a careful study 
of all of the lakes of a county or other area, and to prepare for each a colored 
map. This shows: 

1, By colors, the kind of bottom material in all parts of the 
lake -- a feature of great importance in fish production, 

2, By soundings and contours, the depths of the lake, and the 
shape of the lake basin -- also matters of importance. 

3, By appropriate symbols, the location, shape, size and compo­
sition of the weed beds -- which I need not remind you fishermen, is of vital 
import, 

4, By stippling, the location of spawning beds. 

5, By different types of outline, the nature of the shore, 
whether overgrown, plain or steep, 

6, By accurate outline, the details of the shape of the lake, 
especially of the bays, 

7, By usual means, the inl8ts and outlets of the lakG, if any, 
and the adjacent swales, marshes and swamps. 

8. By conve;ntional signs, the roads, trails, houses, cottages, 
camps, etc,, near the lake, 
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For each lake the map is supplemnnted by informntion on cards, givinc: 

1, The physical nnd chomic~l ch~racters of the ~atsr, including 
color n.nd transpo.rr::ncy,o.nd the tcmpcraturss, dissolved oxygen, free:, carbon dioxide, 
two kinds of alkalinity and the acidi•~, ~11 of which aro rolatad to fish lif~. 

2, The kinds of plants present and their abundance in each bed, 
with a cross reference to the map on which each bGd is nuo:bered, Tho We(;dS aro 
of importance to ducks as wall as to fishGs. 

3, ThG present fish life of the lake, tho g:une spsciJs, tho 
coarse fishes, the noxious fishes and the minnows pr-esent, and thoir abundancci 
as closely as that can be learned. 

4, The history of the lake as to genere.l fishing conditions, and 
chang$S in abundance of each important species, 

5, The abundu.nce of naturc,l food for the game fish0s. 

6. ::ipecific stocking recommendations sto.ting species and number 
of each no eded. 

7. Material for local regulations, as the designation of l~ke as 
pike lake, bRss lak& or trout lake; location of spowning refugas, etc. 

8, Statement as to public fishing privileges. 

9. Need for improving facilities for fishing, as providing boat 
J.ivery, constructing or improviug tro.ils into l:;1.ke, etc. 

10. Ona of the recults of tho lake survey is tho building up of 
environmental control recom:nend-'J.tions, cov,;:;ring such points .::i.s making connect ions 
with adjacent swalos; damming of inlet or outlet; increasing woed beds, adding 
shelteir; fertilization; n.ddi t ion of grav,31 sp~wning beds. 

In this environmental control it is our idea to select out thoso charac­
teristics of the lake which appco.r to be limiting the fish production, :1nd whic!-1 
are o.menable to change, and to off or def ini t0 quanti tr,. ti ve racomrm::ndu tions for the 
changes proposed. If a lakG has nearby a disconnocted swala which would become a 
rich feeding ground for the lako fishes, we recom~end the opening of a channal · 
from lake to swale, Here is an example, Big Twin Lake, Adjacent to it then, is c. 
swt'.le, That swah is v0ry rich in n1"1.turcd fish food. A nice rampa.rt, a s111all 
n1mpart sopl'l.rating that from the lak'.:l, ho.s boon built up. It nould be t). small 
matter to build a channel therG to allo·;, the fish ontro.nco and egress, so as to 
feed upon that supply that now is doing no good, 

If therG is danger of the l~ke fish gotting out into trout streams, or of 
merely dropping to oblivion down th(l: outlet, 1'1/G re:,commend tho construction of a 
loose gravel-:md-brush dam in -:the outlet. A conGid:irable numbl!':r of these lakes 
h'lve outlots directly into tro:ut stroams. Tho advantages r:.ro keeping the ln.ko fish 
1 ike pil-::e, out of th~ trout st.reams where· they do harm, and pr0v:3nt ing tho loss of 
fish like blua gills, v,;hich h~ve a hubi t of dropping out of the lakos in the fe.ll. 
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If shelter for young fish is poor, we recoimciend introducing a certain stated number 
of brush heaps, These lakas which are mappEd with a clean yellow border are very 
often surrounded with a clei'l.n sand shoal where a smn.11 fish would havo very little 
chance for survival, There is prQotically ~o shelter in which it may hide. We 
are recommending for such lakes, o.nd of th2se there are a considerable number in 
Kalkaska County, tha.t brush hec.ps (piles of brush tied together and wei[hted down 
at sufficient depths where they will be out of tpe wo.y) be introduced to give the 
young fish a chance to escape their enemies, If the lo.ke is appa.rently in serious 
lack of basic fertility and food production, we recornmGnd the addition of a given 
r:vnount of acid phosph~.te. We are going to try out that as a most premising lead 
in the way of fertilizing. 

Hera is R lake, Little Twin, which in spite of its depth, has a clean 
sP..nd bottom thro'.lghout, There has not been enough organic life produced in th.:.~t 
lake to produce a deposit of org~nic mud on tho bottom of that l:ike, The actual 
water hca.s not the qualities to produce this life, 2.nd W('j cunnot exp0ct a high fish 
production in a lake of that sort, no more tho.n we could axp,3ct ca. high crop from r.i. 

l:ind of clean silica so.nd, so ne are recomro!Jnding for lr'.i,;:.;;s of thc.t sort tha 
:';ctui.ll addition of f:,rtilizsr to cause an inc:cen..so in the ri.mount of the b,.sic food 
on which the fish f&od. This sounds, perhaps, too n,dic.al, a li ttlo ooctrame, to 
attempt o. thing of this sort for n'3.tural L~l,,:,s, but when •.n.ro recall that the Uni tod 
States Bureau of Fish,::rios Las at its Fairport ?onds in Ior1a produced without 
artificial fG~ding, more thr,n 10,000 fingcirling game fish per r.:tcro of pond by fer­
tilizing the watar, we h,we fr.ir reo..son to beli<::iva that fertiliv•.tion of natural 
lakes may also len.d to gre2.ter fish produl:cion, 

. If spawning conditions seem unfavorable, we recommend adding ;;i. gi ve.1 
number of lortds of gre.vel in heaps for spa1.vning beds, And whatever is done we look 
on as ari experiment to be watched f~om year to y3ar. 

All the recomin,3nd:itions for all tlle ln.kes ars then brought tosether to 
comprise the fish management project for the county or 01,hor unit :;.nvolved, 

last sum!i1er we covered seventy hd<e s of Kalk, 0.sk,:,. County, W.chigc1.n, Tha 
reasons for selscting this county were several. In tho first place, the county 
h,J.d oeer: covered by the Land Economic Survey, which provided n.ccurato maps of th1c; 
lake outlin~s, ro~ds, the surrounding land, cover, etc. Seconily, veG' little 
pre-.rious work hci.d bscn done on the ln.k3s of this county. Thirdly, Kallrn.ska County 
is relatively undevelopod from a resort or recre~tional st~ndpoint, especinlly ;~s 
comp,:-.red with nmny south0rn counties. Fourthly, th0 nc,tur& of the country rr.:~kos 
the fish productivity of the lukes rol~tivaly le~, so th~t every effort must be 
rn~de to imprOV9 the conditions for fish lifeand to stock the lakos, in ordar that 
the supply can be m~;.int~ined and if posGi bl0, incre:asGd in thG f,'aca of tho in·•· 
crc::i.sed fishinr which t)ne future is bound to bring, L-1stly, it is one of the 
counties for which wr; c:::onsidor this development of the recreationa.l or tourist rei­
source;s to bo of vital economic importance, E;-:...lku.ska County lios ia ::i. pc'.rt of 
Mj_chigan which, by gernerecl 2..grcemont, hC!.S as ;no of its gr0c.test, if not its 
gre.'3.test ,'.J.ssGt c.nd ec•onomic re::;ource, its h,.k.)s, strG,1.;7G, wood.:;, open spaci;;s :;:~nd 
pure nir, Tho importance of guarding those Qg~inst despoilmant ~nd of developing 
th,cm to the greatest. attractiven•::iss and utility is fund·\mc:nto.l to thG ',,;:;lfar·3 of 
the county. The putt-pose of th•) lak3 inventory of Killkaska ww.s to hcilp in tlJis de­
v.s1opment, by provi..ding gcrnr-.:r.a.l information on tho lak•rn o.nd by sugg0sting methods 
of i~proving thG f•ish conditions. 
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In presenting the Kalkaska fish m~nagGfilEnt project to 2n enthusias~ic 
meeting of local residents calLid at the i1~.stig,_ttiou of the Mi_chigc..n Division 
of the League, I said, in part: 

"Kalkaska is surely on the throshold of a gre[tt resort develop­
ment which has been, of course, ret~,rdod by the passing financinl stringency. 
It is of vital i~portance th~t the dcveloprrent be guided along lines which 
will provide the maximum economic return in future )Bars. It is especially 
important that the right of the h,cal public and of the gE.:neral to 11rist £:.nd 
camping public to fish in the lu.k(;ls of tho C'JUnty shall be sa.f13gu·1roed and 
perpetuatad and that fishing c.nd cc:.,:iping ;md summer-homo building be f:wili­
tated and encour~ged, 

11 Thes0 ends can be r,Jached in lrTge p,.rt by tho obtaining or 
rotention of state, county or township holC:ings on G~tch and every lake of 
,';l.ny cons0quence in the county, Only in this way C,'1.n the obtrdni.ng of ex-­
elusive rights on tho lakes b:y individuals or s.'1.all groups be prev"ntod, 
The speed and thoroughness with which the lakes of other sections of ths 
state are being taken over by priV"J.te p~:r•~iGs is a.mazing, Action must be 
tc:.ken or Kn.lkn.ska rasidents 'l.nd tourists will, before ,'.1c1.ny JGEtrs, be confront­
ed t,y 'No trespass' signs on every h.:i.nd, Tha suggestio,1 is pr9s,:i:::ited th:·.t 
~~ is a time very opportune for th0 ob tc,ining of thesG rip:1.rin.n holdings to 
insure continued access to tho l··.kes bJ the public, 

"F:=tcilitr::.ting 8.i1d encouraging of lake d0velop,r1ent can be 
accoroplishGd by: 

1. The sproad of correct inf,.:inn,1.tion n.ud mo.::;is, 

2, The better 1na~·king of' :coo.ds ei,nd tLdls, 

3. The ,nu.rkii1g or irnrrovomcr-,t of tr:~.ils into the L\k,c,s, 

4. The developr,,(;lnt of cc~,:,n sites i1.nd f:.;.cilities, 2.nd 

5. I'be dev0lopw;;;,1t of som.:. boat livGry s.~rvicG on as 
many la)-;:os c;1..s possible. 

nThe importanc3 of davoloping fishing, fishing conditions ~nd 
fishing fn.cili ties in .:i.11 of th0 fish lckGs of th0 cour.ty mri_y be strGssec:. To 
do this will incre:ise ths fishing, 'Hi thout unduly str•1.ining trn fish sup 1ily in 
ths few bottJr known nnd most accessibl8 of thG la~os. This retarding of the 
fishing stntin is especially import:.nt in c". region like Kalkr.skc, wh,~-re t}1u 
nn.tural productivity of the lalcs is reln.tivoly low." 

nrt is a gonero..l misconcr,ption th··.t ~.11 fis), n~cd is vntcr 'l.nJ ctocldng. 
Thi-s is, howsvor, n<::i more true thc,n vrnuld bo th<.; idcc. th-:i.,, 1-J.ll ono no,,ds for 
crops is land c:.nd se0d, L:.kos diff;,r in productivity ju:.:;t '.J.s ··,'.lc:i .:cs do f,.;.r!r.S, 
In n cli:Jr.:.n s::rnd rc:gion, fo.nn productio;:, is much loss thun L1 rogions of prime 
s~il, ~nd in such r~asons lake ,reduction is gsnornlly cor:caspondi~gly low, und 
for the sci.mo reai=:on. lAk,:3 w::1.t·~r r.mst C·'.0nt,.in f0rtilizing olcm..::nts to mainto.in 
fish life, o.nd ln.kcs i11 a regio.1 of lieht low-product iv:: ty soil G r.;cai vs li ttlo 
run-off ~nd what water do0s onter th8 lak0s h~s had littl0 ~pportunit; to 1~~ch 
tho life-mnintRining ~h&~ico.ls from the soil. 
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11It is therefore not to be expected that the fish supply of the lakes of 
Kalkaska County will stand up well under s.n increasing strain of fishing, unless 
special efforts are made to develop this fish supply. We believe thc:i.t much can 
be done to maintain ani even improve fishing in the county, if energy and vision, 
hard work and an eye to the future is put into the project. To carry :i::i this work 
would put Kalkaska on the conservation map, for the Kalkaska project would be 
watched and discussed with interest in conserv~tion circles from one end of the 
country to the other. This work would be of a pioneering nature ~nd would bring 
great and wide credit to those who carry it on." 

The residents of Kalkasl(a County, though it is one of the poorest in our 
state, enthusiastically received this project, and pledged themselves to carry it 
out, 

What we have done is a rel.i.tively humble begin.1ing 1 but it brings hope 
that we may be able in Michigu.n, by environmental control, coupled with older 
means, to build up our fish supply in the very face of the ino::-eo.sing drain. And 
if we do so succeed in Michigan, Wd m.:a.J bring hope to all the country thc:.t the 
decrease in fish abundance ~ay be checked. 
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