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A fn yea.rs a.go it wo,il.d have been a relatively simple matter to 

prepare those suggestion.aJ at present they are presented with considerable 

hesitation and with some doubt regarding their value. Fresh-water fish

eries investigation has reached the point where it suggests that current 

practices in fish management a.re :frequently or questionable value but baa 

not yet gone tar enough to indicate what changes and substitutions e.re 

desir&ble. The fish manager. consequently, is in a rather uncomfortable 

poeition. 

Certain Btudies vital to fish management have been initiated in 

reeent yeara, but most of these have not been on a broad enough sos.le or 

carried tar enough to permit the drawing of general conclusiona. A tn 

are mentioned briefly to indicate the ourrent trend of thought and to 

em:phaaise the complexity of the fish nanagem.ent problem. 
very 

The whole fish management problem. :may be presented in a/rew wordst 

An acre or lllflter will produoe only about so many pounds of fish. In the 

old days this poundage was adequate to supply the demand and fish con

servation generally was not needed. Today. however, with increased. 
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population. more leisure time and highly developed mea.na of transporta

tion. the demand for fishing has very decidedly increasedJ in :fact. it haa 

increased to a point where the "supply" ia inadequate. Ordinarily the 

problem could be settled very easily-if the demand tor reasonably good 

fishing greatly exceeds the supply, increase the coat (license tees) to 

a point where the supply is adequate. However, in A.'llerica the tish (and 

game) are the property of all of ua, and the practices common to business 

cannot be applied here. Fishing costs !l'!Ust be kept low enough so all 

persons oa.~ enjoy the sport~ even though the demand does greatly exceed 

the supply. 

The fish oonsern.tionist must make the most of t.~is situation and 

there is considerable question as to hov, fa.r he oan so in solving his 

ma.jor problem-that of sunplying good fishing regardless of the demand. 
He has a few tools at his~disposal but these are currently inadequate. 
He cana 

1. Use the accepted tiah management methods consisting or stoeking, 

legislation, and environmental improvement. 

2. He can increase the amount of wai;er by building more lakes. In 

Michigan, with some :five thou1and lakes, this method cannot be expected. 

to be a.s important as in other states which have li.ttle water and whioh 

are engaged in extensive le.ke building programs. 

J. Continue to remove more species of fish and perhaps more 'Waters 

from commercial fishing. Conservation has been defined as the greatest 

use of a resource by the greatest number of people. There is little 

doubt but what greater use by a. greater number is obtained in sport fish

ing as compared with commercial fishing, and there seems to be 8..'71.ple 

justifioation for further limiting commercial fishing where it is known 

to adversely effect the sport fishery. 
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4. Develop sportSll!AllshipJ sportsmanship in this case being inter

preted as the catching of any number of fish the angler r<~y be able to 

get, but the re-:n.ova.l from the lake of only a few. This idea, advanced 

by Hazzard~ is a. very L.n.portant one and is perhaps the most promising 

of the group ii' the angler can be convinced ;;hat sportsmanship is perhap1 

the only a.lterna.-tive to ever increasing restrictions or ever poorer 

fishing. 

A fr,m problems which are of basic importance are listed below. 

As previously indicated, too little work has been done to dem.onstra.te 

that they are proven facts. They should be regarded merely as possibilities. 

1. The poundage of fiah in a lake probably remains relatively con

stant from year to year. Dr. David Thompson and assooito_tes in Illinois 

have found this to be true in a relatively large Illinois lake. If thia 

condition is true ge:;.'lera.lly. the chief problem of the fish manager will 

be to have as much or this poundage as possible represented by fish ot 

the most desirable species and of suitable size. It is possible ot course 

that the poundage can be increased by fertilizing or by introducing fish 

which do not compete for food with those already present, but the pos

sibility of decidedly increasing the total poundage of fish on a large 

number of lakes seems rather remote at present. 

Six lliohigan lakes, studied in detail by the Institute. indicated a 

range in ?Oundage from 24 pounds in one la:ce to 194 in another lake. Many 

.2£ ~lakes~~ EOorer porttons .2.!. ~ state (State a.nd National forests) 

~ probably never support~ pouncs ~ .!!.!!:.• 

2. 1-t is probable that i:;w.;:t lakes are at ~lnost all times supporting 

their regular (!;J!l.::d.rrum) poundage of fish. Thompson has expressed the 

1 Hazzard, A. s. 1935. Better fishin.e;. Am. ·wildlife, Nov.-Deo., P• 89. 
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opinion (orally) the.t when fish are removed, the "building up" of the 

poundage to the norraal level requires only e. s}1ort time. 

The rem.oval -:,f S'.;me fisn f'r01:1. the lc..lce preeu.,,.}l:1.bly leaves 'Ytorl3 food 

for the others and resul-ts in i:acreG:.se in rate of growth or in survival. 

Whether or not this b-,dlding up is decidedly speeded. up by stocking with 

fry or .fingerling• in the numbers usually planted needs yet to be proven. 

J. A study of fishing for four years on Fife La.ke ind.ioa.tes tha.t 

the total annual catch from a lake is relatively co:cstant (above a certs.in 

minimum of :fi ahini;, of course)• An inoreaee of 92% in f1 shing ( 1936 over 

1934) resulted in an increase of only 18;! in the oa.tch. It is possible 

th.at the finding in Fife Lake applies generally; that greater fishing 

intensity reduoes the average oa.tch per hour, not the total population 

ot fish. 

4. It is the writer's opinion that ttfi.shiJ1.g O'J.t" a lake to a point 

where inadequate brood stock remaine is almost an imposaibili ty. (Ron 

Lake near Gre.ylir>..g wac found to contain 9l legal-sized bass per acre after 

it was presumably fished out.} W:l.nter kill during 19J5-J6 on two la.kea 

in southern !liohlga.n which are "heavily fished" yielded an estimate (based 

on aotual counts along rapresenta.tive lengths of shore line) of some 

1,100 ga1,1e fish per acre avora.ging from 6 to 7 inches in length. 

It appears too that there is ordinarily a eerta.in balance between 

fish and food and that the usual deoline in the catch after the first few 

weeks may- be partially due to the removal of enough fish to temporarily 

change this balance, i.e. reduce com.petition for food and cause the fish 

to bite leas freely. ! ..!!-!! ~ perhaps, ~ temporarily "fished out" 

~only!_ relativel;t: small percentage~~ available~~~ 

removedJ !!!:.. ~ oatch per ~ nay decidedly decline. There ii a. -----
possibili t;:t ~.:!.majority 2!_ ~ le.lee !!!!:, !!!. never oaugh~. Thia 
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situation is perhapa more readily understood by using a comparison with 

farmi?lf::t If a pasture ia grazed to capacity by the cattle, you could 

probably soon "catoh" a cow with a handful of fresh grass. A continuation 

of t~:is "fishingn would probably soon red1lce the number of cattle to a 

point where t~ere isles~ demand for food and the grass in the pasture 

would presumably increase. Long before the last cow could be removed by 

this method (if done in a large pasture over a period of time) the p&sture 

wonld probably be so good th.at your handful of grass would go unnoticed 

and would fail to interest the cattle. 

5. Over-population is u.ndboutedly a major problem in Micli.ige.n. 

Enough studies ha.vs been .made to indicate the seriousness of t.h.i,s problem. 

Bluegills and perch are appa.re:i.tl/ the chief i.offendera." (Some lakes 

in which bluegills required from ·t to 8 yee.rs to roach six inches ha.ve 

been stocked annually "'1th small bluegills.) In the areae in vrhi. oh the -----
Forests~ located, !ntelligent .ua.na.8ement ~ probably eventually 2! 
.!!',rg1elz !, ~~ 2.£_ ~0,2.trolling ~number::!_~ s=_ balancing predator 

ae;ainst, EM fish, EX, !_inti tit:§~ number 2l_ !'!7. produoed tr.-ro~i:;~ destruetion 

of: the nests or removal of sol\e of the frv, or reduction of trt6 por,ulation - - --- ---- ---- --- - ---~ - ----- - -
bv soma other meana. ---------- r~c will probably be a matter of hold.in:::; do,m t:1.0 

nwnber of fish to a Joint where they will have enough food to reach 11 

desirable size in reaaorlb.ble time. 

6. Stockint; of fish in some ?.iiohigan lakes ;;iuot be regarded as of 

questionable value irr viev, of ~w several i te!!LS m$ntioned above. 

Ge.me manag;erg eeetr to reoogni&e the futility of pla.:r:.ting rabbi ts and 

most other game e.nimals ti.S a means of maintaining a supply. 'l'hey recoi::;nize 

the need for reducing tne popv.la.tion o:C deer where thc.y are starving to 

death. hhen they do fish wor:.C 111 aor ..... e.)tion ·.,ith i;airl:ii work, however, they 

apparently fail to fully appreciate that the problezna fare pe.1·t.llel wi',;h 

regard to stocking for maintenance. (These comments refer to stocking 
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warm water lakes, :rwt trout -,mters, a.lthoU[;h some of the l'l&.me principles 

may a.prly there also.) 

7. It need hardly be me:r..tioned that the problellls ~r fioh ma:a.agere 

v.111 be pr:!.marily p1;.bl i.c relfJ.tl ms p:roblem.s for e. considerable period of.' 

years. i-.1ost -:,f the ,res&!lt findi.nis of fisheries biologists seem to 

discount accepted fish matJ&geMS::1t method.a-which have been o-v·er-sold to 

the fishing publio just as the "buck law" has been over-sold to the hunter 

sportsman. 

8. It has bec'.':1 found that fish m.•2.:r show g-,od growth in very poor 

lakes. In Howe Lake this see.med due to the tact that y:)un.g fish (bass s.nd 

perch) were the primary food of the largor bass aud perch and that the 

number -was thereby kept reduced to a point where food i18.S adequate tor 

the remainin;. f'ish. Introdnotion of forage :fish in auoh lakes might result 

in over-population of game fish beoausa of the greater o~..anoes of survival 

or young gs.me fish. 

9. Until :'llore is known about fig:: predatorg, thi"ty should probably be 

regarded as banefioial rather than. inj1.trioue (in lakes). Aceord.ing to 

reports, several hund.red gar v<3re removed from .. a small lake in southern 

Michigan a few years s.go. No-w it is reported t-.,hat in thie lake ca..;ohing 

a mess of bluegills of desirable siz• is beoondng inoreasingly difricult. -------
Vl'itll o-ver•popula.tion or pan fiah a. major problem, the desirability of 

having p!"eda.tors seeI!lS obvious. Pike and bass arti, of coun,e, preferable 

to gar and dogfish aa predators of' J?fl!l fish. Again there is a parallel 

with predato:t· uontrol in deer ma:u.a.geill8nt. 

10. Fish popula.J"ions ohange nruoh more rapidly than is generally sup

posed. In i'our years in l<"'if'e Lake some species of fish ha.d decidedly 

declined in the catch while others had decidedly increased. A single 

exa,,.ination of a lake gives no indication of the trend. .Adequate management 
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would require repeated examination. Suggestions made after one examina

tion might be decidedly "out of date• and unsuitable within a very few 

years. 

11. Certain age groups seem to predominate and the younger age 

groups a.re not necessarily the best represented. Some idea of the abundance 

of fish in the younger age groups would be needed to determine the de

sirability of stocking or encouraging the speci••• Methods for rapid and 

dependable sampling of fish in public waters a.re yet to be discovered.. 

More items might be listed, but the above-mentioned points suggest 

why the specific suggestions (based on a hasty survey) for individual 

lakes are presented with considerable reluctance. A careful consideration 

of the general problems mentioned would probably prove more beneficial 

than a close scrutiny of the specific reco:rmnendationa lllhioh might be made. 

In the suggestions for individual lakes, stooki:ng ~ maintenanoe 

!!!_~water speoiea is generally not reco!lll1lended. Since some planting 

is probably necessary at present because of public opinion, such planting 

might be based on the following suggestions 

If the average size of pan fish caught is small, plant pisoiveroua 

fish (bass or walleyes). If the average size ot pan fish caught i• 

relatively large (suggesting though not proving fairly rapid growth), 

plant more pan fish (bluegills or perch). 

A suggestion (not applicable to pc1blic lakes) made to the owner ot 

a private lake might be briefly mentioned. An examination or the f'ish 

in the 35-acre lake indicated that bluegills, the dominant fish, were 

growing slowlyJ perch showed very good growth. The growth of bass could 

not be determined. Fishing was excellent in 1937. About 400 fish were 

taken at an average rate of over five per hour (the owner cooperating, 

with the Institute for Fisheries nesearch, kept a complete creel census). 



It was recommended that :f'iah remaval in 1938 be concentrated on bluegills 

and that at least a thousand be removed. If, after 1938, the bluegills 

showed considerable increase in growth {suggesting a marked decrease in 

number)• the fishing tor bass (removal ot bass) should be increased the 

following year. Few forage fish were present and young bluegills were 

probably a chief tood item of the baas. The suggestions were made in the 

belief' th.at the continuance of good fishing in this moderately infertile 

lake was dependent on keeping a balance between predator and prey and that 

this could be inf"luenced by moderately intensive fishing for (remow.l of) 

either predator or prey. 

An important item to thE; fish lllllD.6\ger is the knowledge or the rate 

of growth of the fish. The aoa.les oolleoted in the forests have not yet 

been checked for growth. Thia report could probably be somewhat more 

valuable if' such checking had been done. The fish nan.agers in the seven.l 

forest, would do well to acquaint themselves with the method of growth 

determination ordinarily used and to check on the rate of growth of the 

fish in at least the !11.0re important lakes. (A binocular microscope would 

be satisfactory}. Only a very sriall number of specimens (fifteen or twenty 

of each impor~'1t species) need be exa1nined to get some idea. of the rate 

of growth. 

Introduction of trout is recommended rather frequently especially for 

the acid lakes in the U'Jper Peninsula. Trout seem to do reasonably well 

in acid water and it appears that these lakes which will support very fn 

warm water fish because of infertility may support a reasonable crop of 

trout. 

Natural reproduction of trout cannot be expected in land-locked lakes. 

Brown trout are invariably not recommended because of the apparent difficulty 

of catching them in lakes. 
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Som.a summary cards state that according to reports fishing was very 

muoh better in the past. For a while the writer felt that these comments 

were due merely to the fact that exceptional experiences were remembered 

while ordinary experiences were forgotten-that the old timers remembered 

the big ha.uls they :nade and forgot the many times that they took few 

fish. 

It now appears that the olci timers may be correctJ that they took 

mariy more fish years ago (per a.ngler) from some or nost of these waters. 

If doubling the fishing intensity tends to halve the catch per hour, aa 

suggested in the Fife Lake work, the poorer fishing now is probably due 

to an increased fishing intensity. In the poorer lakes especially, 

enough fish are :)ossibly removed early in the season to temporarily 

disturb the balance between fish and .food (in favor of the food), with 

poorer fishing resulting. 

With many lakes in theForests capable of supporting only a small 

poundage of fish, a rapid nturn-over" of the fish would be desirableJ 

keep taking some out so others have food. There is one dra:wbaok to this, 

however. The building up of the population of fish to a point where the 

ttpasture" is again "grazed" to capacity may be too slow a process in 

northern lakes to permit a very rapid tum-over. 

A brief, superficial survey, such as the one made on the several 

lakes in the Forests, is of some "'98.lue, but it should not be assumed that 

.fishing in the lakes -will be decidedly improved by tollawing the sug

gestions made for the individual lakes. Until survey data can be :more 

intelligently interpreted and until more basic facts have been uncovered, 

fish management must be regarded as strictly in its in.fancy and decidedly 

limited in its effectiveness. 
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It is believed, however, that periodio and prefers.bl~• a1u1ual, 

exa0unations at least for the i,ore iinporta.nt lakes of the area of gro7.rth 

rate, relative abundance of the species ~'1d size gro'clps, and the take 

per angler, will indicate the trend of the fish population, and that a 

knowledge of this trend cou?led with intelligent use of the management 

pra.otioes now available will tend to some degree to improve i'ishi~ 

oondi tions. 

INSTITUTE FOR FISHERIES RESEA.RCH 

By R. W. Eschmeyer 
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