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Mr. Chairman and Waltonians: As I venture to outline a program for inland
fishing development, which is that of Michigan, it would scem desirable at the
start to makc clear Jjust what part of the statc's extonsive organization I rap-
resont.

I do not reprasent the sportsmen, because as an anglzr at least, I am a
failure. DBut anyway, what onc man could really reprasent the sportsmsn of all
kinds and degrees of any state? I do feel, howsver, from contacts of varying
degrees of formality with the sportsmen of Michigan, that I understand, in an
ilmporsonal way, what they think and what they want, or at least roughly, how
they vary in what they think and in what they want, and that is quite a bit.
Inasmuch as it is our ideal in Michigan to maintain fishing for the peoplc as a
whole, it is vital that we considsr the sportsmen's viewpoint in all that we
undertake to do to improve the inland fishing withim our state. But inasmuch as
it is alsc our ideal to divorce politics and conservation, we cannot, if we are
honest, which we are mors or less, allow salfish, loud-spsaking political
minoritiss or individuals to dictate policy when this runs ccunter to the will
of the great, and ganerally gquieter, majority, or counter to thc best judgment
of technically competent advissrs.

I do not represent officially our Conservaticn Commission and Department
of Conssrvation, although from sxtended contacts with those organizations, I
believe that I understand the opinions and, in so far as thcy have boen formulat-
ed, the policies of tho state's official conservation bodies.

To a scarcely grecater degroe, can I claim to ropresent the kichigan Division
of your Leaguc. That I am a membsr of a local chaptor, and its delsgato at this
meeting, does not qualify me to reprasent the State Division. But again nmy con-
tacts with the leaders and officials of tha organization havo bez2n sc exterdcd
and su cordial as toc make me fcel that I understand their activities, plans and
aspiraticns., I have learned so much from Mr. Harper, Mr. Doyle and others, and
in reciprocation hava helped them to crystallize their ideas on the state's in-
land fishing policy to a sufficient degroe, tc make ms feel,wholly uncfficially,
that I am a comrade in the splendid forward-locking work of these men.

The one budy which I can officially rapresent is the Institute fer Fisher-
iesg Research of the University of Michigan. This department was fcundaed in
February, 1930, upen the raquest of our Conservation Ccmmission and Department
el Conservation, that the university taks ever tho scientific investigations
called fer in the state's fish work. This was nct an sntirsly new dovelopment,
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inasmuch as the state's fisheries investigators had been for several years
guartered at the university, where they rcceived the asdvantages of likrary and
laboratory facilities, and of coopsration with the university staff, In a way,
the development of the Institute, nnd the rasulting oxpansion of fisheries in-
vestigation in Michigan is the outcomz of the tragic loss on October 4, 1929, of
Dr. Jan Mctzolaur, who was drowned while carrying on his work in one of Michigan's
lakes,

Michigan's inlznd fishing program is ambitious, but makes no flaming
promiscs., We do not expect to fill Lake Michigan so full to overflowing with
fish as to compensate for the "Chiczgo steal® -- so called. It involves no
simple panacea for the great 111 of dopletion, It is, we hope, sane, sound and
conscrvative, and yct fread from fetish and forward-looking.

This program, while radical in a way, docs not involve the casting
@side now of any of the oxisting means of fish conservation and development, It
recognizes the nesd for and involves protecticn from ths lawlcss or ignorant
eloments which unfairly prey upon the fish supply. It acknowlsdges the nced for
protective, restrictive legisl<ticn, and aims 1o obtain and ccordinate data which
will weke such laws more effectivo. Investigations ncw being carried on in
Michigan, in part, at lecst, to form the basis for sound regulatcry measures,
are:

1. The rate of growth of game fish, their ags and size at
maturity, and the percentage maturing at each given ags, weight ard length. Such
information is being obtained by reading the nge of ths fish from the winter
marks on the scalzs or face bones. This basic information is valuable in doter-
mining sizo limits s0 as tu allew for tho rictural spavning of dosirable specics,
and for the removal of protcction now ofian granted to runt spoclies which may
never attain suitable size.

2. Thc causc of dusrfing in such fish as perch. Wo hope to salve
this problem by studying carofully the chiracteristics of tha fish from different
budics of watzr; by fullowing the history of fishing in the varicus waters, in
cuonjurction with the planting rccerds, znd by marking oxperimenis, which will
help much in tolling whether fingorlings of a lorge tyvpa of poren, say, will
will net grow large when planted in waters containing runt fish ¢f the same
speeles.  If 1t be proved that in many waters a given speclas dios net grow
large bacauso of natural or artificiazl ovar-stocling, then a raducticn or romcval
of the size limit in these waters may be 2 mezis leading toward the actual in-
crease in the number of legal sized fish present, or, mors predacilous fish may
be intruduced,

wr

3. FPopulation sgtudiss. We have bsgun und hope 1o expand the
actuzl estimate of abundunce of different age groups of our important fisaocs 1n
different podiss of water. This work has becn carried on chiefly with trout sc
far, and 1s especially adapted to the salmonvid fishes. Dr. Grecley of ocur staff
has by actual count of the total fish supnply in o limited part cf a stream esti-
mated the population par mile, In cne stroam inte which ths rainbow triut run
frem Lake Michigan to spawn, he cbtained an estimated stecking ¢f 22,000 trout
per mile, but of these ninety per cont were rainbuw, and unly,8 percent of the
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ralnbows over the seven-inch legal size. Here we have clearly an overstocking of
young fish, whicn according to preliminary growth studies, is causing an actual
stunting of the growtin rate. Our creel census is also ylelding valuable data on
the proportion of under-sized fisn caught in different waters.

Intimately correlated with the populatiocn siudies are the investigations of
carrying capacity, an estimate of the nuwber of fish a given bedy of water can
rrovide.

4. Experiments to detsrmine thc effects of hooking. To obtain rcal in-
formation to be weighed agzinst tho unbased claims of high wmertality or of low
mortality, in undersized fish, which have been hooked and relcassd, ws ars running
2 serics of exparimsnts to determine just how many do die after being so handled.
This 1s a qusstion of dirsct importance in deciding whether the size ligit on
trout and otaoer fishes should bs reduced or eliminated.

5. Observations to determine time of spawning. The accumulation of
more accurats data o¢n this point will, it is hoped, give a clearer idea of the
proper closed szason for different spocies, for differsnt scetions of the state,

6. Cbservations to determine the spawning arzas. wts s0 obtained
will be psrtinent tc the gencral laws closing or allowing the closing of certain
siroams and lakes, or parts therscf, and to spuciul regulations clesing cortain
waters permanently as nurserics, or tomporarily during the breeding pericd as
spawning rcfugss,

7. Tagging experimcnts te detormine movements of fish., Investigsticn
'3f tha migratiins of trout and cther fishes k2o a bearing cn restrictive legisla-
tivn, as showing whether trout mature and remain in numberz in the feeders vhich
@rs or might bz closad, c¢r whethor they migrate inte sueh protected waters. If
er where adult fish habitually frequent ths "nursary waters! in cingidsrable num~
bers, thsn tneir cuitching off weuld very likely allew the smaller trout teo por-
sist and grow faster and mere surely te adult siza.

8. Investigaticns te datermino tiae need of fish chutes. These studizs
invelve tagging experiments to determirne whetber the fish de use the "laddersh,
and wnoro tansy go¢ te spawn if blecked by & dam, etc. Further and sureor dota
were accumulsted sime yeozrs ago aind will be further cbtainsd by placirg small
fyke ncts in the upper ernd ef the fishways, te cocunt whzt fighes can mount these
passapges, and in what numbor. Thsss investigations «f the figh fauna and strosn
cenditiens abeve and belew the dams are clse important, espscislly when t
witheut fisinways may bo used as c.nvoriont barriers to nvld compe
¢ut of waters ressrvable for brock trout.

9. Crsel cansus t¢ determirne yisld of fishing &f
the hot argument as to whother vinter fishing sheuld be allew:d, espe
the spear, or whether any other sceassn or wmethed of fishing should bo
sur actual tzbulativn of ths amount of zuch fishing doene in Michigan, sspeclally
in teris of the yisld in fish per heour of such fishing, is distinectly to the point
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Iast year we received 15,000 records of individual fishermen's catches,
and we hope to increase that eventually to UC,000 per year, which will give us a
real picture of the fishing that is done in Michigan.

10. Food studies of fish predators. The need or lack of neerd.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 facts, and these are now being obtained by two
members of our staff, Camuto G. Manuel and J. Clark Salyer.

I have spoken of the role that investigation is coming to play in that
phase of the fisheries work of Michigan which is dirccted toward the elaboration
of wise fishing regulations. I have done so primarily because that investiga-
tion is the Jjob that has been assigned to the staff of the Institute for Fisher-
ies Research. The obtaining of sufficient and sound evidence is one thing. The
use of thnese data in the writing of the reogulations is another matter. So also
is the efficient, diplomatic, impartial and vigorous enforcomont of these regu-
lations, coupled with a campaign of educztion whicih will make tho enforcement
Job easier and more effective as the years roll by. I believe I can venture to
sssert that it is an integral part of Michigen's inland fishing program not only
to obtain scientific information on which sound regulations may be built, but
further, that such regulations should be so constructed, and that these regula-

tions should be adequately enforced.

Experience has taught us one vital lesson in fish conservation: needful
as are the erection and enforcement of sound restrictive regulations, these alone
are 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 through. Other measures of control must go hand in
hand with regulation and enforfement, if we would contrcl the torrential problem
of fish depletion.

Michigan's inland fishing program also attempts to embrace the his-
torically second means for conserving and developing its gome fish supply, namely
fish culture. Although we realize that great losses in effort and money have
often been involved in hatchery practice; that inefficicncy has often and cor-
ruption occasionally entered; that fry or fingerlings have been dumped wholesalc
into waters wholly unsuited to the species plantad, or ¢ontaining already a suf-
ficiency or even an excess of naturally produced fry or fingerlings, of likzs agc
to those being planted; that at tim:s spawn-taking may have done more harm in
preventing natural reproduction than good in furthering artificizl propagation;
tnat fry nave been planted at tender ages unsuited tc survival; that fish have
often bee¢n planted in such a fashion as to invite their destruction; though we
pelieve that netchery diseuses have becn spread to natural waters, and that un-
desirable species have at times and in plac2s becn introduced by fish cultural
activities, yet we firmly hold to the view that cur hatchery and rearing systom
snould be maintainsd and expandsd, until or unless sound c¢videnca accumulates to
show some part or parts of fish-cultural practice to bs neaedless or harmful. And
then, only this part or these parts of the practice sinould be radiecally changed
or abandoned, but they should be then altered.
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In line with current tendencies, we are proceeding with the development
of an immense fingerling rearing system in Michigan. Gensral experience seems to
warrant this change and expension. But fingerling rearing multiplics costs and
dangers of production, in that it demands an immensely inereased outlay in capital
expenditure, a much greater cost of operation and increased hazards due to the epi-
demics which sweep like mediseval plaguss 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
willy, I hope, have now anticipated my point, that it is high time that we obtain
soms real svidence as to the degres of value derived from fingerling rearing; in-
deed, from artificial propagation in general.

Almost nothing has heretofors boeen done to estimate the survivel per-
centages of planted fry and of planted fingerlings. And almost nothing has heresto-
fore bscn done to estimats the relative effectiveness of artificial as condrasted
with nstural propagation. Common senss would seem to have demanded that such in-
formation should have been in process of accumulation for yeurs; whereas our fish-~
ery officials have beecn content to give out their hatchery yields in terms of
millions of fry and fingerlings, or, sometimes, have been malcontent with this
meager information, but only far enough to fake thcir yicld to a higher future. We
propose by marking experiments to obtain an estimate for a number of waters of ths
actual production of legal-sized fish from the hatchery plantings; to compare the
final yield for fry and fingerling plantings; then to determine from known costs
which method of production is the more sconomical and how much so; also to learn
for given waters what porcantags of ths fish caught were artificially hatched and
reared. This will be a necessary beginning to the placing of fish-culture on a
business basis, and will guide us to a greater efficiency in that it will save for
waters needing them, those fry or fingerlings which would have becn planted in
waters whare they would not yield returns comiensurate with the expenditures in-
volved.

The fingerling-rsaring gpolicy accentuates, as already intimatad, the
problem of coping with the fish disease¢s which so often decrease the yield and
efficiency of our fish cultural plants, and incrcase the expense of operation.
This situation is so acute as to threaten the development of fingerling-rearing,
and to demand that technically competent men investigate ths fish discases, learn
how they may be dimgnoscd and cured; and of more importance, lcarn how the cpi-
demics may be avoidod. 1In Michigan we have for this purpose addcd to our stoff
Wendell H. Krull, as fish pathologist. He also investigates the discases of fish
in nature, and the cause of their deanth.

Another problem accentuated by the fingerling-rearing program is that of
transportation of fry from hatchery to rearing stotion, and of fingerlings thence
to the public waters. This has necessitated a marked increase in number of trucks,
tanks and personnel, with high initial and maintenance expense. To hold down this
expense, and to decrsase the danger in transporting the fish at tender ages, we are
experimenting with new typcs of transportation cans te replacc the traditional
cream can. We are for the same reasons eXperimenting with the use of oxygen znd
other substances to determine whsether a greater number of fish cannot be carried in
a can, and whether these mzy not be kept in botter condition during transportation.



Not only the transportation of fish, but every other detailed phase of
fish cultural practice calls for searching scsutiny. Methods of rearing and hold-
ing brood stock, of taking and fertilizing the eggs, of developing and hatching
the eggs, of rearing the fry and then the fingerlings, and finally of planting the
fish, are all proper subjects for experimenta®tion to uncover new and better prac-
tices, or of choosing between different pructices 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 goocd. This end we are
trying to rsach in large part by our lake and stream survey. Last summer, as a
result of our intensive examination, already mentioned by Mr. DJoyle, of the seventy-
odd fish lakes of Kalkaska County, Michigan, under the auspices of the State Divi-
sion of the Izaak Walton League, we were able to makeé provisional estimates of the
number of fish needed to restock these lakss. Summing the figures for the indi-
vidual bodies of water, yields a fish budgat for the 1lnkes of the county. When
this work cxplands to cover all the lakes and streams of the state, we can then
have a fish budget for the whole state, one of the bascs for a business-like or-
ganization of the fish-cultural work of the 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 stream survey, from the exper-
ience of local conservation officers and others, from our creel census, and other-
wise; (2) what the potential carrying cepacity 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 partly dependent on the nature of their
movements or migrations. ©So we are studj;ying the movements, chiefly by msang of
tagging experiments. More than ten thousand fish have been marked in Michigan with
serially numbered tags, and their migrations are being studieg 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 advantage, since we have over the winter
induced a manufacturer to produce 2 tag so light that even a fingerling may carry
it without being overbalanced. One of the questions answsrable by migration stud-
ies is how largs a part of a laks or of & stream system will be stocked by a plant-
ing at on2 point.

We have had rainbow trout crossing the entire width of Lake Michigan
in seven days, for instance, and on the other hand we have had brook trout remain
in the same pool ysar after year.

When the initial wild orgy of destruction of our rich primeval fish
supply forcsed upon the American consciousnsss o realization that ths natural supply
was not inexhaustible, was in fact bsing szriocusly depleted, there came the coll
for the snactaent of restrictive legislation and for its =nforcemocnt. Since reck-
lass abandon in destroying the resource was obvious, it was thought that the more
control of this recklessness would serve to wmaintrin the hitherto vanishing supply.



But depletion continued. A panncen was then sought in fish culture, coupled with
more and better restrictive regulatioius und law eaforceacnt. The call continucs
for mors restrictions, more &nforcemcnt, more fish hatching and rcaring.

But yct our fish supply dwindlcés. That this is true is not the fault of
the restirictive legislature, nor of law enforc:ment, nor of fish cultural activi-
tizs. Above all slse it 1s the result of evcr-increasing fishing intensity,
couplaed with natural limitations to fish production.

In a few waters of high nctural productivencss, the supply of fish is
holding up very well with very little help. 1In other waters of somswhat lowe
natural nroductivity, or mors heavily fished, rostrictive regulctions and their cn-
forcement are sufficisnt to waintain » fairly good fish crop. But tho vast majority
of our bodi:is of water do not presunt opltimum conditions for fish life. Thocee
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 natural limitations on fish increase let
me cite an imaginary lake of average fish conditions but without fish life. We
add 10,000 adults, 5,000 of which are feuwsnles producing 2,000 eggs each, or a total
of 10,000,000 eggs. 1If only one egg in a thousand reacned maturity, then after
three yszars of immaturity, let us say, 10,000 adults would result. Now if we
assume that each adult produced lives to spawn only twice, then after scven years
our lake would have a population of 20,000 ~dults. Now we begin to reap the har-
vest, and catch off 10,000 in this lake after they hove spiwned once. With this
very failr catch of 10,000 fish continued ezch ycar, and with 2 continued destruc-
tion by natural agencies of 1,000 fish to evsry one which rsaches maturity, and
with the naturzl destruction of all adults after thsey have spawned only twice,
then after only twsnty~eight ysars, we would havs an adult population in our well-
fished lake of €00,000, Even if ten ycars after the beginuing of the fishing we
had increased the catch to 20,000 ner ysar, the population at ths end of tha
twenty-eight year period would ts 480,000; or if we had them increased the catch
to 40,000 fish per year, the population would be 260,000, at the end of the twenty-
eight year period, and after another nine ysars would have passod the wholly im-
possible total of 1,000,000, 2Zlearly a fish having the limited rcproductive cepaci-
ty of our theore¢tic example suffers a destruction by natural causes far boyond the
nssumption of 1,000 destroyed per one surviving adult, ond of each ndult destroyed
~fter spawning only twice. And of course, the destruction rate increases as the
population increascs.

I have bored you with a mass of detail. I have recited for you a
pessimistic tale of continued depletion despite our efforts in restrictive legis-
lation and }aw enforcement, and despite the expansion of our fish cultural program.
I have presented our view that none of these conservational mcasures can be lightly
cast aslide, that on the contrary we need more and especially better fishing regula-
tions, based as far as possibls on sound scientific information, as fast as this
can be accumulated; that these regulations to be effective obviously must be well
enforced; that fish culture necds to be extended, improve and put on a sound busi-
" ness basis by a sclentific study of all phases of fish culturnl practice, and by
the building up of fish budgets through lake and stream surveys. Weo hnve faith
thzt these improvements will help, but we believe ws would be dzluding ourselves if



we thought that improvements in laws, euforcement and fish culture would alone suf-
fice to maintain, at a respectable level, general public fishing in our waters, in
the face of an increasing drain.

We are restricting the catch of gaae fish, especially during the spawning
season, and we are c¢arrying a certain number of fish over the sarly critical stagcs
of development in our hatcheries. ‘“hat more can we do?

The Michigan inland fishing program attemnpts to answer this question with
environmental control. 1In this answer we are aiming to strike directly at the
limiting factors which block the natural tendency of wildlife to increase in num-
bers by geometrical progression. What we mean by environmental control may be
illustrated by ths cover control work now under way in our trout streams. keny of
our strecams or parts of streams nave the clear, cold water of weakly varying flow
which trout prefer, yst are devoid of trout or nearly so. Thesec strsams have even
shallow bottoms, without adequate shelter. Som: are so far centirely natural rea-
sons; others becausse the snags were rewoved by floating logs or pulp wood, or he-
cause the holes have filled with sand carried into the stream from burned over land.
To make these stretches available for trout, we are introducing barricrs of one
sort or anothsr, most of which are of the hole~digging tvpe. Every angler knows
that trout tend to have individual holdings in deep holes. We are testing out on
2 large scale the natural assumption that an increase in the number of holss along
the stream will make it possible for more trout to live and to be caught thers.

We are attempting to make trout waters out of long stretches now unoccupied. 1In
meny streams it would seem logical to expect that at a relatively low cost the
adult trout population may be doubled or even quadrupled ty such environmesntal
control. And we are experimenting to discover if bass strezms may not also be so
improved.

As an integral part of our program we are carefully checking and double-
checking this relativsly new idea of environmental control in public waters. To
centinue with our example of cover countrol work in trout streams, we are mapping
and listing the snags, logs, dawms, floating covers and other devices we put into
the streams to make them more acceptable habitats for trout. And we are merking
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 sconomical, and most
conducive to trout increase. We have numbersd many 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 the members of our Institute staff.

Qur ideal is to test and to check, and to regard whatevsr is done as an
experiment to be closely watche. and profited by, so that failures und insffective
operations may not be unduly repecated, and so that practical successes may be
extended.

The possible improvement of trout strcams by the planting of willows,
2.lders or other shrubs along thoe banks, also calls for exteonsive expsrimentation.
Opsn stroams, especially in the southern part of our state, may have ths tempera-
ture held down by shading, so as to double perhaps thes hoadwater portion which is
fit for trout.



The possibilities of improving lake fishing by environmental control
measures is equally alluring. Pioneering work is being done now in Michigan in an
effort to improve inland lake fishing by making the conditions in the lakes better
suited to the increase of fish life. Ws are consciously passing beyond the stage
of trusting to restrictive legislation and its enforcement to conserve our lake
fish supply, and beyond the state of expecting 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 maintenance, but of fish increase. I repeat, not
merely of fish maintenance but of fish increase. And we are bringing all of
these fish conservation and fish development means togother into a fish management
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 environmsntial conirol and fish management to our inland lakes which are
open to public fishing is an Izaak Walton League project, conceived, dovelopsd
and carried into application by Harry F. Harper, Prssident of the Michigan Divi-
sion of the ILeague, with the aid of Earl C. Doyle, &xrcutive Secretary of the
Division. The details of carrying on the investigation and of drafting the re-
ports and recommendations has besn the fortunate lot of our Institute for Fisher-
iss Research. Three promising lads, financed by Mr. Horper, namely R. W, Eschmeyer
Laurcnce M. Ashley and Samuel N. Joncs, have borne the brunt of this work. And
they are being trained as a nuclceus, out of which we hope will grow an organiza-
tion large enough to carry to completion the inventory survsey of 5,000 Michigan
lakss.

Qur 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 eech a colored
map. This shows:

1. By colors, the kind of bottom material in all parts of the
lake -~ & 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 ths laks,
especially of the bays.

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

8. By convcntional signs, the roads, trails, houses, cottages,
camps, etc., near the laks.
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For each lake the map is supplewsnted by information on cards, giving:

1. The physical and chemical characters of the water, including
color and transparency,and the tempsraturss, dissolved oxygen, free carbon dioxide,
two kinds of alkalinity and the acidity, «ll of which are relataed 1o fish life.

2. The kinds of plants prcsent and their abundance in each bed,
with a cross reference to the map on which each bed is numbered. The weecds arc
of importance to ducks as well as to fishes.

3. The present fish life of the lake, tho game spacizs, thae
coarse fishes, the noxious fishes and the minnows present, and thoir abunrdance
as closely as that can be learned.

4. The history of the luke as to gensral fishing conditions, and
changes in abundance of sach important species.

5. The abundance of natural food for the game fishes.

6. Specific stocking rccommzndstions stating species and number
of each neceded.

7. Material for local roegulations, as the designation of lake as
plke lake, bass lake or trout lake; location of spmwning refugss, stc.

8. Statement as to public fishing privileges.

9. Need for improving facilitics for fishing, as providing boat
livery, constructing or improving trails into lake, estc.

10. Ona of the recults of the lake survey is the building up of
environmental control recommendations, covering such points as making connections
with adjacent swales; damming of inlet or outlet; increasing weed beds, adding
shelter; fertilization; addition of gravel spawning beds.

In this environmental control it is our idea to select out those characw-
teristics of the lake which appear to be limiting the fish production, and which
are amenable fo change, and to offer definite quantitative recommendations for the
changes proposed. If a lake has nearby a disconn2cted swale which would become &
rich feeding ground for the lake¢ fishes, we recommend the opening of a channsl ’
from lake to swale. Here is an examplo, Big Twin Laks. Adjacent to it thers is a
swele. That swale is vary rich in natural fish food. A nice rampart, z small
rampart separating that from the lake, has beon built up. It would be & small
matter to build a channsl there to allow the fish cntrancs and egress, so as to
feed upon that supply that now is doing no good.

If thers is danger of the lcke fish gotting out into trout streams, or of
merely dropping to oblivion down the outlet, we recommend tho construction of =
loose gravel-and-brush dam in the outlet. A considarable number of these lakes
have outlets directly inte trout strecams. The advantages are keeping the lake fish
like pike, out of the trout streams where'they do harm, and proventing ths loss of
fish like blue gills, which have a habit of dropping out of the lakos in the fall.
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If shelter for youhg fish is poor, we recommend introducing a certain stated number
of brush heaps. ' These lakss which are mapped with a clean yellow border are very
often surrounded with a clean sand shoal wnere a small fish would have very little
chance for survival. There is pruactically no shelter in which it may hide. We
are recommending for such lakes, and of these there are a considerable number in
Kalkaska County, that brush heaps (piles of brush tied together and weirhted down
at sufficient depths where they will be out of the way) be introduced to give the
young fish a chance to escape their enemies. If the lake is apparently in serious
lack of basic fertility and food production, we recommend the additien of a given
anount of acid phosphate. We are going to try out that as a mocst premising lead
in the way of fertilizing.

Here is a laks, Little Twin, which in spite of its depth, has a clean
sand bottom throughout. Thers has not been enough organic life produced in that
lake to produce a deposit of organic mud on the bottom of that lake. The actual
water has not the qualities to produce this life, znd we cannot expsct a high fish
production in a lake of that sort, no more than we could axpsct a high crop from a2
land of clean silica sand, so we are recommnnding for lakss of that sort the
actual addition of fertilizer to cause an increase in thoe amount of the basic food
on which the fish feed. This sounds, pernaps, too radical, a little c®trome, to
atteampt a thing of this sort for natural lakcs, but when we recall that the United
States Bureau of Fisherics has at ils Falrport Ponds in Iowa produced without
artificial feeding, more than 10,000 fingerling gams fish pcr acre cf pond by fer-
tilizing the water, we have fair reason to belicve that fertilization of natural
lakes may also lead to greater fish production.

.If spawning conditions seem unfavorablie, we recommend addiung a givea
number of loads of gravel in heaps for spawning beds. And whaztever is done we look
on as an experiment tc be watched from year to ysar. '

All the recomimendations for all the 1inkes are then brought together to
comprise the fish management project for the county or other unit involved.

Iast sumuer we covered seventy lakes of Kalkeska County, Micnigan. The
reasons for selecting this county were several. In the first place, the county
hod veen covered by the Land Economic Survey, which provided accuratc maps of the
lake outlinss, romds, the surrounding land, covsr, etc. Secondly, very little
previous work had been done on the lakss of this county. Thirdly, Kalkaska County
is relatively undevelopsd from a resort or recrentional stundpoint, especially us
compared with many southern counties. Fourthly, the niture of the country mikes
the fish productivity of the lakes relatively lcw, so that every effort must be
m:de to improve the conditions for fish lifeand to stock the lakes, in order that
the supply can be maintained and if possible, increasced in the face of the in-
creased fishing which the future is bound to bring. Lastly, it is one of the
counties for which we consider this development eof the recreational or tourist re-
sources to be of vital economic importance. Kalkaska County lies ia a part of
Michigan which, by gemeral ogroement, has as e of its greatest, if not its
greatest asset and ecronomic resource, its lzksos, streams, woods, open spaces and
pure air. The importance of guarding these ogainst despoilment nnd of developing
them to the greatcst attractiven2ss and utility is fundrmental to the welfars of
the county. The puxrpose of the laks inventory of Kalkaska was to holp in this de-
velopment, by providing general information on the lak:s and by suggesting methods
of improving the fish conditions.



~13-

In presenting the Kalkaska fish menagzuent project to s#n enthusiastic
meeting of local residents callzd at the instigation of the Michigon Division
of the League, I said, in part:

"Kalkaska is surely on the threshold of a zreat resort develop-
ment which has been, of course, retuidcd by the passing firancial stringsancy.
It is of wvital importance that the ceveloprent be guided along lines which
will provide the maximum economic return in future years. It is especially
important that the right of the lucal public znd of the general tourist and
camping public to fish in the lakes of the county shall be safsguarded and
perpetuated and that fishing ¢nd cawping and summer-home building be facili-
tated and encouraged.

WThese ends can be rsached in lerge part by the obtaining or
rotention of state, county or township holcdings on ¢ach and every lake of
any consequence in the county. Only in this way can the obtaining of ex-
clusive rights on the lakes by individuals or small groups bs prcevaented,
The spesd and thoroughness with which the lazkes of other sections of the
state are being taken over by private purvies is amazing. Action must be
taken or Kalkaska rssidents and tourists will, before many years, be confront-
ed Ly 'No trespass' signs on every hand. The suggestion is prazsented thot
now is a time very opportune for thes obtaining of these riparian holdings to
insure continued access to the l-kes b,y the public.

*Facilitating aind sncouraging of lake developnent can be
accomplished by:

1. The spread of correct information and wmeps.

2. The better marking of roads and trails.

2. The marking or imgrovement of trnils into the lakes.
4, The development of caup sites and fucilities, a~nd

5. The developmsnt of soms boat livery scrvice on as
many lakeés as possible.

*"The importance of dsveloping fishing, fishing conditions ond
fishing facilities in all of the fish lekes of the county may be stressed. To
do this will increase the fishing, without unduly straining the fish supply in
ths few bettsr known and most accessible of the lakes. This retarding of the
fishing strain is especially importint in o region like Kalkeske whore the
natural productivity of the lakss is rslatively low.™"

11t is a geéneral wmisconciption thnt ~11 fisii need is witer and siocking.
This 1s, howsver, no more truse than would be ths idse tha. all one ne.ds for
crops is land and secd. Irkcs diffor in productivity just nas -wuch a2s do farms.
In a clean eand region, farm production is much less than in rogions of primc
211, 2nd in such reasons lake production is gonerally correspondingly low, und
for the same reason. Iake watcr must contein fertilizing'elcmcnts to maintain
fish life, and lokes in a regioa of light low-productivity soils ruceivs little
run-off and what watcr does e¢nter the lakes has had little opportunity to loach
the life-maintaining @heinicals from the soil.



"It is therefore not to be expected that the fish supply of ths lakes of
Kalkaska County will stand up well under =n increasing strain of fishing, unless
special efforts are wmade to develop this fish suppnly. We believe that much can
be done to maintain and 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 7n this work
would put Kalkaska on the conservation map, for the Kalkaska project would be
watched and discussed with interest in conservuation circles from one end of the
country to the other. This work would be of a pioneering nature and would bring
great and wide credit to those who carry it on. "

The residents of Kalkaska 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 relatively humble beginaing, but it brings hope
that we may be able in Michigan, by environmental contrcl, coupled with older
means, to build up our fish supply in the very face of the increasing drain. And
if we do so succeed in Michigan, we ma; bring hope to all the country that the
decrease in fish abundance may be checked.
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