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Ili'l.'RODUCTIOlJ 

.At varicus times frorr. 1931 to 1936 a. number of small lakes in the Pigeon 

River State Forest of Michigan has been studied by the writer to deterr.,ine 

their limnological character and fish populations and to prepare fish man­

ageraent plans. These la1:es have been subjected to experiments in fish manage­

ment, and their fish yields have been deterrrined by creel census methods. A 

special study was made of the stunted perch populations. The work ha.s been 

limited to and has embraced investifat:i.ons that were expected to have practical 

significance in improving the fishing. 

Prini.Brily, on account of the time eleeent, this paper is a progress re­

port. Like other experiments in the management of large populations, this 

one should cover a period of many years; therefore a continuation of the study 

is conteripla.ted. On smr..e of the lakes little or no fish management has yet 

been practiced; on others much has been done to alter the fish environment or 

the kinds and abundance of fish, but the results of the management practices 

have not been fully determined for all of these waters. Some of the informa­

tion obtained and included for the sal:e of a eor.plete record has not yet 

found application. Enough has been accomplished in this work, however~ to 

ra.YJ.k it as one of the first critical studies of natural fish populations 

with especial reference to their yield a..'l'ld r;ianageruent. It is one of several 

such pioneer studies now being conducted on Michigan lakes b~r the Institute 

for Fisheries Research under the i.n:mediate direction of the writer. 

The Pigeon River state Forest lies in the northern part of the Lovrnr 

Peninsula of Michiga.n, in Cheboygan, Montmorer,cy and otsego counties. Ac­

cording to the last biennial report of' the Uichigan Department of Conservation 

(1935-1936), this forest has an area of 113,203 acres of which 76,748 acres 
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(68%) are state owned. The soil is chiefly sandy and is of relatively 

lovr fertility. Most of the forest consists of second growth timber (chiefly 

os_k and poplar) and of pine plente.tions. 

At the time of the original survey in 1931 and 1932, the lakes of the 

Forest could be reached only by sand trails or fire lines, and the forest 

was little frequented. Since that time, two c.c.c. crunps have been located 

in the area, roads have been built and improved, the system of fire lines 

and truck trails has been extended. The area has therefore lost nruch of 

its "wild11 appearance, and has become more frequented, with the result that 

the "f'ishing pressure11 has been greatly increased. 

Three divisions of the Cheboygan River system drain the area: that of 

the East Branch of the sturgeon River to the west, that of the Pigeon River 

through the central pa.rt of the forest, and that of the Black River to the 

ea.st. 

As seems to be true of most Michigan state forests, the Pigeon River 

Forest consists primarily of "waste land" which is marginal or subrnirgina.l 

for agriculture and from which most of the marketable timber has been removed. 

At least while the trees that have been planted are small, the chief asset 

of the forest is recreation, in which fishing is a chief factor. 

On November 16, 1931, Mr. P. S. Lovejoy submitted to the director of the 

Depe.rtment of Consern~tion a mel!tora.ndum urging the development of all re­

sources in the Pigeon River Forest and the adrdnistration of these resources. 

On .April 19, 1932 Dr. Carl L. Hubbs submitted plans for the development and 

management of the Pir;eon River area from the standpoint of fish and fishing. 

Even before the n:.fflnorandum and the plans were submitted a study of the waters 

of' the forest had been initiated by the Institute for Fisheries Research. 

The development of the waters in the forest for fishing has been continued 

to the present and will, presUilUlbly, receive further consideration. 
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I1fiJE1':TORY OF TFE LJ\.KES IN THE PIGEOIJ RIVER STATE FOREST - -- --

The original survey of the laJ::es in the Pigeon Hi VP,r State Forest was 

part of a le.ke survey program outlined end initiated by Dr. earl L. Hubbs 

soon after the Institute for Fisheries Research was orgqnized. This pro­

ject was put into effect and partly developed from 1930 to 1932 by sur-vey 

parties under the in:mediate direction of the writer. Approximately 175 lakes 

have beer'" surveyed by the Institute. This early inventory we.s necessarily 
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a general one not pendtting at! intensive or continued study of the individual 

waters. The pri:rnf1.ry purpose of the extensive survey wes to prepare a fish 

management program for as rrany lakes as could reasonably be inventoried. The 

fish managen,ent proposals cove1·ed the envirorm:ental improver.,ent of the waters 

in addition to the stockinr::; needs. The purpose of the lake survey is dis­

cussed, vrith an account of the methods used., by Mcl.'.urry, Eschmeyer and Davis 

( 1933) and !Pore recent co:r:m1ents on the survey are included in papers by 

Eschmeyer (1936) and Uiller (1937). 

Inventor_z l!ethods 

Ini'ormation collected and recorded in the original investigation of the 

lakes in the Pigeon River Forest includes physical., chemical and biological 

data pertinent to fish management. 

Physical inventory-The first step in the physical inventory consisted 

of surveying the outline of the lake with a telescopic alidade, and prepar­

ing copies of these outlines as a base for recording further information. 

This method of' mapping probably involved en error of several per cent in 

determining the area of the lake, but the difference betvreen the actual area 

and the area determined was probably less than the differences in area be­

tween the high and the lovr water levels. The maps were prepared to a scale 

of 8 inches or of 16 inches to the mile, depending on the size of the lake. 

Enough soundings were taken to shovr, approximately., the topography of the 

bottom. Bottore samples were taken over various parts of the lake with an 

Ekman dredge. Drr,ths were recorded on the me.p a.rid the type of bottom was 

shown in color. The physical a1rvey includes also a study of the land ad­

jacent to the water, determination of inlets and outlets, and th0 location 

of spawning beds. 
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Chemical inventory.-The temperature (at the tirre of the survey) was 

recorded fo::- each meter of depth. The a.Launt of o::ygen and carbon-diozide• 

the pH~ methyl orange and phenolphthalein alkalinity vrere deter:rr:i ned near 

surface and cottom and for one or :,,ore interrnediate depths. In these small 

lakes the chemical analysis vrn.s made only oYer the deepest part of the lake. 

Biological inventorx.-The biological inventor; comprised in pa.rt a 

deterr.,in_ation and listing of the veg;etation and a mapping of the beds fonned 

by plants of different ecological types. The species of fish present was 

determined, with a rough indication of' their abundance, through gill-netting 

end seining. The small fish were preserved for later study. Scale sanples 

v.rere taken of the larger fish for a. later determi:r:.ation of their rate of 

growth. Spavming a.~d shelter conditions for the various species were noted. 

Efforts were also ma.de to c.eterrdne the abundance of predators• 

The abundance and kind of food were only casually noted. Although a 

study of the orga.-rlisms is obviously important, e.n adequate detennination of 

the abundance of plankton and bottom organisms could not be made for lack 

of sufficient time• It was considered that, for the purpose of the survey, 

an indication as to whether or not tte food supply was ar:1ple for the fish 

population present might be better and ffiore directly obtained from a detennina­

tion of the rate of growth of the fish. 

All of the survey data were recorded on the rrap for each lake or on 

specially prepared inventory cards. Copies of the maps of the lakes in the 

Pigeon River Forest and a se.nple of the survey cards used are given as 

Figs. 11 to 25. 

Inventorv Data or: the Lakes ------"-- - - -- ---
One of the lekes under discussion was surveyed in the sumrr:er of 1931; 

all others were exar_::ned during the follo,dnc su.1mner. At the thre of the 
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survey the waters examined represented a.11 of the le.kes in the forest which 

were en state-ovmed property. Several rmall un.,~aned pouis which were ap-

parently too shallow to s~pport fish life were not examined. 

The lakes on which the inventory vm.s taken and their location are 

listed helow: 

Dog Lake Te 34, 35 Jt., Re 1 Vi•• Sec. 35, 2 
Pickerel Lake T. 32 !r •• R. 2 vr. Sec. 11 
:Hem.lock Lake T. 33 rJ •• R. 1 w. Sec. 34, 35 
Grass Lake T. 32 1'T ., R. 1 :V. Sec. 5 
Dsvil's Soup Bowl " II " II !I Tl ft II 

Hardwood Lake 11 " II " II " Sec. 11, 14 
T".-.ro Acre Pond II II II " II II Sec. 3 
Lost Lake II II " " II tt Sec. 2, 3 
West Lost Lake " II II 11 " " Sec. 3 
Ford Lake II ti It II II II Sec. 8 
Section 4 Lake " II II' II " II Sec. 4 
North Twin Lake " II " ti II II Sec. 10 
South Twin Lake II " " " II 11 " 11 

So far as could be deten:cined, only two of these lakes had been pre­

viously examined by fisheries workers. Under date of August 25, 1925, 

Dr. Jan Ketzelaar1 makes the follov.ring con:ients regarding Pickerel Lake: 

Vegetation: scattered bulrushes,, Potamogeton. Animal life: 
low inshore,, crayfish, big cla.."!15. Bottom: cl ear white sand arid 
some marl. Temperature: 22° c. Depth: up to 11 meters sounding. 
Species of fish: reported to have brook trout., no pickerel,, and 
perch and small-r.1outhed bass; we caught inshore 3 pumpkinseeds, 
l small-mouthed bass, many fingerling perch, 6 fine-scaled dace 
(Pfrille neogaea), 2 mudninnows (umbra limi) and many Iowa darters 
(Poecilichthys exilis). -

Metzelaar recomrn.ended stockin,~ with small-:rnouthed bass in this lake. 

On August 12,, 1925, Jletzelaar a.'rl.d Langlois½riefly exar-1ined Dog Lake, 

cor.nnenting: 

"Ho good gar:,e fish lake; not ,:mrth planting, too boggy." 

Some of the surrey il1for.:!lation on these b.kes gathered b;" the Institute 

is briefly discussed and tabulated below. Kore detailed information, for 

each lake, is filed in the Institute. 

}' Unpublished• 



-7-

Fhysiobrs.phic character ~ ~ lakes.--All except four of the lakes 

fit more or less perfectly into the category of pit lakes, kl.101-in. generally 

a.s "pot-hole lakes 11 • Such lakes in the Forest are characterized by ~1igh, 

steep, sa..'1dy ba..--iks a."tJ.d by an almost circular outline. Their basins tend 

to be b0':11-shaped vri th very limited shoal area. All except the very shallow 

Two-Acre Le.ke show thermal stratification. These lakes correspond with the 

description and figure of a t~rpical ::,it la..'lrn as given by Scott (1921), whose 

discussion of these lakes lll as follO\/'rs: 

FITS. The term pit, as here used, signifies a depression in an 
out-wash plain. It was probably formed by the isolation of an ice 
block which became covered with debris and melted later, allo?rinr:; the 
material above to settle. The J.~~ll~- ~ht1 forrn~7,f~ __, 
these depressions is the protec-cf-ia effect of a coatingcifAthefs-urface 
of the ice absorbs enough heat from the sun'3 rays to become heated 
through and melts a depression for itself in the ice. Larger fragments 
or an accmnulation of small ones are not able to conduct the heat to 
the under side and, therefore, protect the ice, and the greater the 
thickness of the earthy material the slower the melting. 

Continental glaciers are characteristically divided into two 
distinct zones, a.11. upper one comparatively clea..."l'l and free from debris 
and a lowe1· which is heavily clogged with rock fragments. Under the 
sun's rays the clear ice of the upper zone melts rapidly but, when 
the lower zone is reached, the rock fragments protect the ice directly 
below them. The portions of the surface not covered vdth debris melt 
until earthy material is uncovered and f:Lrlally a complete rock cover 
is formed which soon becomes so thick that melting proceeds at a very 
slow rate. This difference in the rate of melting of the upper and 
lrr:rer zones caused the ice of the upper zone to recede possibly several 
miles while that of the lower rerr1ai::1s stagnant. Wherever the drainage 
from the ice was vigorous, the protective cover was rer:oved from the 
sta;:;nant ice a.'1.d it melted, but where sluggish strea,"'!ls were depositing 
material, the ice wa::; deeply buried in an outwash plain with an un­
broken surface sloping gently away from the ice. The ice blocks did 
not underlie all of the outwe.sh plain but vvere more :in the nat1.tre of 
scattered fragments, due probably to the uneven distribution of debris 
in the lmY·::r zone of the glacier. Where the load was exceptionally 
heavy the debris accumulated on the surface until a cover was formed 
which protected the ice beneath so effectively that it persisted until 
covered with out-1rash. At some time subsequent to the formation of the 
outwash the ice blocks melted a.rid allo·:red the :r.iaterial above to subside 
slowly, causing pits or depressions in the surface of the o0.,;t-vrash •• ••••• 

The distinguishing features are: The basin is a de;,ression in a 
plain, the materie.ls of the plain are water deposits a:.-1d, therefore, 
assorted a.rid sometimes stratified, the slope from the plaLr-1 to the 
water level is steep, the outline is roughtly circular:, and there is 
often no outlet and no important inlets, the lake being supplied a.11d 
drained by the seepage of ground water through the sandy material of' 
the outwash plain. 
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The 9 pit lakes on the Fig:eon Riv-er ?orest vary greatl;'/ irJ. depth 

(2.3 meters to 21.9 meters) and range in :size froF1 1.9 acres to 11.7 acres. 

All except one are still ecologically ";'/oun;::." eno1.J.fn. to support trout~ the 

other (?-:ro-_.\cre) is apparently pa.st t}i.e stage when it vrill support a.ny game 

fish. Another pit lake basin lying on the trail between the old forest 

headquarters site and Ford Lake is i1ot of interest from a fisheries stand-

point, because it contains water only after heavy rains. 

The 4 lakes vr:1ich are not of the "pot hole" type are of varied physi­

ographic type, but little effort was made b:;: the ,vriter to determine their 

origin. Grass Lake, however, was obviously forr.ied or at least greatly 

enlarged many years ago by the beaver in building a dam across the outlet. 

This lake was present during the lumbering days and perhaps long before. 

'J egetation has become abundant here, and peat has been derosi ted deeply over 

rr~st of the bottom. 

Dor; Le.ke is somevrhat similar to Grass Lake except that it is obviously 

nruch older ecologically. It is a>Jparently fast a.1:~pron.ching extinction; 

over much of the lake the water is only a few L"'lches deep, but the botto:o 

is so soft and flocculent that a boat can be r!loved through it. Consider-

ing these features and the fact that the lake is pe.rtially surrounded by a 

bog, Dog Lake is peculiar in that it is alkaline. Ylhether or not the bottom 

is underlain with marl (an exphmo.tion for the alkalinity) w2s not determined. 

A third lake of this group, "Hardwood Lake, differs decidedly from all 

other lakes in the area in that it is acid snd is surrounded by a bog about 

as large as the lake itself. The lake differs from the bog lake connnonly 

illustrated (shown by Scott, 1921, on page 63) in that the open water is 

very shallow and is underlain by sand covel·ed by a thin layer of peat. 

Fickerel Lake differs from the pit lakes in its irregular outline, 

greater size a.,..,_d gently-sloping margins, 8.nr1 differs fron the shallm7, ir-

regular lakes in its greater depth (10.6 meters m.a.ximum), in the presence 



of a dropoff and in thermal stratification. Ecologically it arpears to be 

more similar to the pot-holes, though in out line it more nearly approaches 

the irregular, shallow lakes. The bot to,": of Pickerel Lal::e is al::nost entirely 

soft marl. 

Arl'Ja.---The areas of the 13 lakes vary from 1.3 acres for Devil's Soup 

Bowl to 181 seres for Dog Lake. Eight have an area of less than 10 acres. 

The area of ea.ch lake, as deternined by the survey, j B shown in Table 1. 

Co!L"'lecting waters.--Eight of the lakes contain neither inlet nor out­

let. Two, Grass and Pickerel lakes, have small inlets. These two also have 

small but permanent outlets. Three lakes, Hemlock, Ha.rdw·ood and Dog, have 

intermittent outlets. Pickerel La_1<:e drai:::is through Pickerel creek into the 

East Branch of the Sturgeon River; Dog Lake is drained by McMaster Creek, 

which empties into Black River; Hardwood Lake empties il1to the Black thrrugh 

Hardwood creek. Grass Lake and Hemlock Lake are both in the Pie;eon River 

drainage emptying respectively through Grass Creek and Cornv,all creex. 

Depth.--The lakes vary widely in depth. The maximum dpeth found for 

the largest lake, Dog Ln.ke, was only 2 meters; the maximum depth of one 

of the smallest lakes (Section 4 Lake) was found to be 21.9 meters. The 

maxL-rn.,m depth found for each lake is sl1 cr✓m in Table 1. 

Shoal area.---A rough estimate wo.s me.de of the percentage of shoal area 

(water less than 2 meters deep) in each lruce. These data are also included 

in Table 1. 

Vegetation.--The abundance of vegetation varied widely in the different 

lakes. It was found to be relatively rare in Pickerel Lake, where the 

shoals &re 0£ marl, and was abundant in several of the other lakes. General 

comments regard :_ng the abundance of aquatic vegetation are listed in Table 1. 

The kinds of vegetation present in each lake were deteri,1i11ed and listed on 

the survey cards by Mr. L. JL. Ashley, a member of the survey party. The 

location of the weed beds are shovm on the maps (Figs. 11-19). 



Lake 

Dog 
Grass 
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Table le 

P,.?.EAS , EST I1'J,TED Pr:RCE:NT AGE OF SEOAL, TI-Il/"T S, Ol.J~LETS • 
I'UC::Ul'.U:'..'. DT_'F'I':fIS, _:l]L1 ABUNDANCE OF VEG:STATI0H AS DEI':SR-
1:'.I:IBD FOR 13 I.JJC S e TYE ?IGEOH RI \J b;R ST ATE FOREST Ili 
1931 a...Y1d 1932 BY- ?P"E ESTITTJ:'E FOR FISF~T:IES RE::-::.A..cl.CH 

~; in 
area shoal depth 

(a.ores) (rough inlet outlet (meters) 
esti-
mate) 

181 100 none intermittent 2.0 
28.3 100 small small 3.0 

abundance 
of vege-
-tation on 

shoal 

abundant 
abundant 

Hardwood 46.3 100 none intenni ttent 3.0 connnon 
Two Acre 1.9 100 none none 2.3 common 
Pickerel 40.6 25 springs small 10.6 relative-

ly rare 
Ford 11.7 35 none none 10.0 abundant 
Devil's 

Soup Bowl 1.3 35 none none 6.9 moderate 
Herilock 6 35 none intermittent 19.2 abundant 
Lost 4.6 15 none none 15.8 corrnnon 
west Lost 4 15 none none 14.5 common 
Section 4 3.3 15 none none 21.9 corronon 
North Twin 5.7 15 none none 15.8 common 
South Twin 4.3 15 none none 12.7 common 

Kind of bottom.--seven of the lakes contained marl. The bottoms varied --
from almost completely marl in Pickerel Lake to almost completely organic 

bottom in Dog Le.lee, Two Acre Lake and Devil• s Soup Bowl. The dominant kind 

of bottom on the shoal and slop a..'1d under deep water is sho.m for each lake 

in Table 2, and is indicated by color on the maps (FiGs• 11-19). 

Thermal stratification.--The waters in the 3 open shallow lakes (Dog. 

Grass and Hardwood) were unstratified. In all the s:mall, protected pit 

lakes, other than the very shallow Two-Acre Lake, the vrater was stratified 

with the thermocline rather near the surface, starting at 3 to 5 meters. 

The thermal stratification, as well as acidity and clearness, is shown in 

Table 2. 
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.Acidity.--one of the lakes (Hardwood) was qui·'~e acid; one (Tvrn-Acre) 

was neutral; all others were alkaline. 

Lake 

Dog 
Grass 

Hardwood 

Two-Acre 
Pickerel 

Ford 

Devil's 
Soup Bowl 

Hemlock 

Lost 

West Lost 

section 4 
North Twin 
South Twin 

Table 2 

ffiES:ElTCE MO LCCATIOF OF TEEill.'OCLilIB, P.CIDITY, no=T:-L'-.TE 
KrnD OF EDTT01', P.lT:J CLEARNESS OF ~::;-ATE::. AS DETERMTIT?D FOR 
13 L<\KES TIT THE PIG::on RIVER STATE FOREST IN 1931 .Mm 
1932 BY THE INSTITUTE FOR FISHERI~S RESEARCH 

Thermo­
cline 

(meters) 

none 
none 

none 

none 
5 to 

bottom 
5 to 

bottom 

3 to 
bottom 
4-8 

Acidity or alkalinityi:,: 
Surface Bottom 

Dominate 
kind of bottom 

Shoal Slope Deep 

alka. ( 7.9) 
alka. ( s.2) 

acid (5.2) 

neutral ( 7 .o) 
e.lka. (8.3) 

alka. (8.2) 

alka. (7e9) peat 
alka. (7.2) mostly 

peat & 
marl mixed 

acid (5.2) sand 

••• 
••• 

••• 

••• 

overlain 
with peat 

neutral(7.0) peat 
alka. (8.3) marl marl 

alka. (8.2) sand, 
peat &: 
marl 

marl 

peat 

marl 

••• 
••• 

••• 

• •• 
marl 

peat 

peat 

peat 

Clearness­
Disc reading 
(meters) 

bottom 
bottom 

bottom 

4-8 

3-7 

alka. (7.8) 

alka. (8.1) 

alka. (7 .9) 

alka. (7.9) 

alka. (7.6) peat 
& sand 

alka. (7.4) peat 
& me.rl 

alka. (7.4) marl 

neutral peat 
& sand 

marl 

marl 

marl & 
peat mixed 

peat 5.0 

4-7 
5-9 
4-9 

alka. (7.9) 
alka. (7.5) 
alka. ( 8 .1) 

(7.0) 
margin 

alkn. (7.2) marl 
alka. (7.4) sand 
alka. (7.8) sand 

& peat 

marl 
peat 
peat 

peat 
peat 
peat 

Figures in parentheses indicate pH. 

Clearness.--The Secchi disc readings varied from 1.8 meters in Two-Acre 

Lake to 9.1 meters in lost L'3.ke. Readings could not be taken on Dog, Grass 

s.nd Hardwood lakes because of the extreme shallovmess of these lakes. 
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Doa 

Gl'bSS 

.3:a.rd\"lOOd 

?n;o-Acre 

Pickerel 

Ford 

l.Jevil's 
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Hemlock 

Lost 

w. Lost 

.:;ection 4. 
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Depth 

Dute s G 3 4 r· .; 6 7 8 

8-5-j~~ G.7 • 

S-3-2·~ g .ix 10.8 • 

8-4.-3t 6.5 • 
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7-~·3-~~ ;3 .4 7.9 
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9 t,; .,.., .. 

8 "'0 . ·~ 

3.0 '~ '~- . ..., ..... 
, ' I"\ 
_j_.J 0.2 

o.o 
1 
+~ • 

r; 
O.·J 

1~ ... 8.'? 

7.J 
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Dissolved gases and harcL""l.ess.--The abtP1dance of dissol,ed oxygen at 

the surface varied from 5.8 P•:!?•m• in Devil's Soup Bowl to 9.1 p.:p.:m. in 

Section 4 Lake. Of the nine lakes with thennal stratification, all contained 

oxygen in or below the thernocline (Table 3). All eontained a..,iple oxygen 

to support fish life at the bottom with the exception of Lost, "Nest Lost, 

Hemlock and Section 4 lakes. The a£ount of dissolved oxygen found and the 

depths at which the sa.TJJples were taken are listed ht Table 3. 

Free carbon-dioxide was found to be present in all la..~es except Ford 

and South '.[win. It was hi6hest in Hemlock Lake with 10 parts per million 

at the surface and 39 parts per million at the bottom. 

Methyl-orange alkalinity varied in parts per million from 24 in Two­

Acre Lake and 45 in Hardwood Lake to 193 in Lost Lake and 198 in Hemlock 

Lake and Section 4 Lake. 

Distribution and abundance of fishes.--The kinds of fish present were 

detennined by netting and seining and a rough estimate of their abundance 

was obtained. The larger species were identified in the field; smaller 

ones were preserved and identified in the laboratory. The distribution of 

fish with an indication of their abunda...>1.ce is shovm in Table 4. 

The fish fauna in the seven land-locked "pot-hole" or pit lakes is of 

especial interest. In four of these lakes (Worth Twin., Sout:t Twin, Section 4 

a..11d Ford) perch were found to be abundant but no other species were secured., 

except for three co:r.non suckers taken in the survey of North Twin Lake. In 

the othe!' three le.nd-locked pit lekes (Lost, West Lost and Devil's Soup Bowl) 

fat-headed :minnows ~gre taken and only this species was found except in 

Lost Lake, whe1·e broo]-:: tr rut were present a.s the obvious results of the 

stoc1::ing of t'0is lake in 1927 by Nr. William Bors ell, S11p"'rLr;endent of the 

forest. According to reports no trout were present befo~e this stocking. 

The uniformity in size of the trout taken by the survey party 821d reported 

taken l:\'.i fi.::hennen (in 1931 and 1932) suggests that they were all of one 

age class and that they were the fish which he.<l been stocked. The suckers 
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in north Twin Lake ma-y have been introduced as bait by fishermen. Examina-

tion of the data e,:milab::.fJ for these lakes fail~ to indice.te the reason 

for this peculier distributior:. of perc:-. and mi:r:nov:s in the seven pot-hole 

lakes. Perch we:re found, too, in Picker-el Lake and Dog: Lal:e II both of which 

have outlets into trout streams through vrhicl: the perch rr:ig;ht have passed 

to reach the lakes. 

Brook trout a.ppe.rer,tly reached Pickerel Lake and Grass Lake through 

their outlets which are trout strearr,s, before these strerons were blocked 

by beaver dar;-,s• Brook trrut taken in till-nets in Hemlock Lelrn in 1932, 

by the survey party, were of a large size e.nd therefore were likely the re­

svlt of the stocking of t i:-.is lake witL sn1all fish in 1927 (according; to 

Mr. Rorsell) • Hemlock Lake is connected with 8. trout strerun but by an out­

let that is inten:iittent near the leke and blocked by beaver dams where 

p errnanent • 

Pumpkins eeds were taken only from Dog Lake and Pickerel Lake. Brown 

bullheads were taken in Dog Lake. The variety of all species of fish found 

in any one lake was small (see figures in Table 4). As indicated above 

none of the pit lakes without outlets co!lta.ined more than a single species~ 

either perch or fat-headed minnor,rs II except North T'lvin v,hich contained tvro 

species, one possibly introduced. This very small fish fauna in the pit 

la.kes is explainable on the theor; of their origin as basins for!!ied by the 

meltir.'.g of residual blocks of [;la.cis.l ice (p. 7). The perch and fat-headed 

minnows, both of cor.rr:on occurrence in isolated northern lakes, perhaps 

drained ir,to the nev;ly formed pit lakes from ter-:-porar;:,,- pools that ma~- have 

existed on the surface of the sand plain 0.s the ice front was receding. 

Hemlock Lake, the one pit lake with an outlet, thou(h othervrise !nu ch 

1 ike the others, was f ounc1. to he.Ye a fauna o!' six north err: species, not 

including the planted brook trout. .All six of t?1ese species maJ, have entered 

this lake through the outlet, thou,;h sore ma.y have been in the lal:e since 

its first formation. 
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Three other lakes of the forest wit}-,_ s.n outlet, namely Dog, Grass end 

Pickerel lakes, have each a moderate fish fauna, cf 7 to 10 species, rr.ost 

or a.11 of which probably entered these lakes by passi:rJ.g tl-:rough the outlets. 

Tr.ese outlets are a.11 trout streams (though warn near the lakes) but various 

warm-water species occur occasionally ir-'- trout waters through which they 

are certai:cly capable of passing. 

The two lakes havir.g no fish fauna seem ecologically unf'it to support 

fish life. They are Hardwood LaJ::e, a very acid, shallow pond, end Two-Acre 

Lake, e. very shallow, muddy pit la...1-::e. 

The species of fish taken by tl-.e survey party, or later stocked, include 

the following: 

Cornnon names 

Brook Trout 
11orthe rn Pike 
Yellow Perch 
Sm1:1_ll-~outhed Sass 
Eluegills 
Pumpkinseed 

Common White Sucker 
Northern Brown Bullhead 

:Northern Creek Chub 
Northern Dace 

Fine-scaled Dace 
Northern Red-bellied Dace 
Golc.en Sr.iner 
Northern Corrrnon Shiner 
Eh.ck-chinned Shiner 
:Torthern Plack-nos'3d Shiner 
Blunt-nosed 1Iinnaw 
Northern Fat-headed 1'.inr,m'; 
Western Eudnd.nnow 
Menone. Banded Killifish 
Iowa Darter 
Brook Stickleback 

G8.llle Fishes 

Coarse Fishes 

Forage Fishes 

Scientific names 

Salvelinus f. fontinalis 
Esox lucius-
Perca flavesoens 
Micropterus d • dolomieu 
Helior}erca nacrochira 
Eu:pomotis gibbosus 

ca.tostomus c. conunersom111 
Ame:rurus n.-nebtllosus 

Se:notilus a. e.trorne.culatus 
Mar6'.lriscus margarita. 

na.chtriebi 
Pfrille neogaea 
Chrosorrus eos 
Uote:mi[onuscrysolcucas a.uratus 
Notropi s cornutus frontaITs __ _ 
:Notropis heterodon 
Notropis h. Eeterolepis 
Hyborhynchus notatus 
Pl.Irlepha.les E.• promelas 
Umbra lirni 
Fundulusdiaphanus nenona 
Poecilichthys e:tilis 
Eucalie. inconsi:;ans 
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Table 4 

Distribution of fishes in the 13 lakes of the rie;eon River State Forest as 

determined by the Institute inventory of 1931 nnd 1932. "A" denotes abcmdant, "C" common and "R" rare 
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-------
PIGEON RIVER STATE FOREST 

The original survey of the lakes in the Pigeon River state Forest was 

1r.ade primarily as a basis for fish w..anager!lent. Because they were located 

on sta.te-cvmed lend, these lakes could be managed in any manner considered 

feasible or desirable. The setting up of this region as a test area for 

developing an all-use program for idle land encouraged trial management in 

these le..kes. The remarke.ble similarity of some of the pot-hole lakes as 

01:ell as their small size made them especially suitable for experimental 

management. The location of a c.c.c. ca.mp (Camp Pigeon River) in the area 

made it possible to obtain labor for creel census work and for other projects 

requiring considerable man power and very limited training or, as in creel 

census, requiring the daily patrolling of the lakes. All of these factors 

led to the experimental fish :rr,anagement program in the lakes of the Forest, 

and co::--,tributed to the success of the experiments. 

Phases 2£ Fish Manage~ 

The tenn 11 fish management" has come into general use only in recent 

years and several of its phases are of very recent origin. Fish management 

is based on the assumption that fish are crops and that these crops are 

subject to cul ti vat ion by man. It parallels, in principle and practice, 

the letter knovm field of game manager.1ent which has been described in sor:;_e 

detail by Leopold (1935) and others. 

Fish management, at present• embraces primarily three phases (1) stock­

ing, (2) legal restrictions, and (3) environmental adjustr.:ent. All three 

phases a.re being used in greater or lesser degree in the experin:e:nta.1 

managerr,ent of the lakes in the ?igeor. River state Forest. 

Stocking.--The stocl::in[ of fish in these lakes consists primarily 

of introducing exoticjspecies and of pla.riting fish of species already present 
I 



-17-

for the maintene.nce of the supply. Although the benefits to be derived 

froR pe.st and current ~eking practices a.re now being: questioned to an 

incree.sinc degree, the value of stockinec: certain species in c erta.in waters 

is obvious. As will be noted later, stocking serves e.s an frportant phase 

in the manage~ent of the lakes in question. The increase in the yield of 

desired gan·e fish in these lakes is attri but Rb le n:ore to this phase of 

fish management than to either of the other phases. 

Legal restricticns.--Legal restrictions on the teJ-::e of fish in the 

lakes of Michigan have been coni'ined largely to tbe closing- of lakes to 

fishing d1-1ring certain seasons and to tr:e J.imitinf:" of the nu!T;ber, kind and 

size of fish which ma:, be taken. It was found on the trout la.kes in the 

Pigeon River state Forest that changes in the open season were desirable 

if the lakes were to produce a maximum yield of trout. At the ·writer's 

suggestion a number of the lakes were changed from undesignated lakes to 

trout lakes, so that fishing in these lakes was permissible at the opening 

of the trout fishing season (novr the la.st Saturday in April) rather than 

on June 25th., the opening day of fishing on undesigna.ted lakes. Reasons 

for the desirability of such a change are given later in this discussion. 

That legal restrictions may be injurious in some lakes is strikingly brought 

out in the discussion of the perch populations. 

Environmental adjustn:ents.--Lal:e improvement, the adjustment of the 

enviroru~ent of lake fishes, so as to increase the yield of desirable species, 

he.s been developed on a broad scale primarily by Dr. Carl L. Hubbs and the 

7,Titer., and is discussed in a cor,.prehensive bulletin which is navr i:r: press. 

Lake improver,ent practices utilized on the lal:es in the Pigeon River Sts.te 

Forest include: (1) an irir'.rease in food by ferti:1.izing, by introducing 

fore.ge fish, and by reducing the actual fish ropulation through netting; 

(2) an fr.prover.10nt of the bass spa:wnin;; conditions by installing gravel 

spavming beds; (3) an increase inp-otection by installing brush shelters; 

and ( 4) the replacei;:ent of the fish populations of three lakes b~, other species, 



-18-

That the fish yield he.s increased throvcr}o_ t1-:.e several :manaferc.ent 

prs.ctices is i:,dicated in the c1,iscussion on yield (:~p. '3 6 to b t/) • 

F t " ' . 1 - lt .uans.ger:,en .r-re.ct ices ~ i--.:esu s 

In the discussion below, the kind of experin:ental £'isl1 mm:1aser;;_ent 

practices on each lake a..>1d the results obtained f:irom these atter.;pts at 

menageDent are listed for each lake. 

The survey of this lake in 1932 indicates that its rr.aximum depth is 

cDly tvw meters and its average depth less tha...n one :rr.eter, although, in 

area it is the largest lake in the forest. Grune fish (northern pike, perch 

and pumpkinseed) a..""ld coarse fish (brovm bullhead) were found but, according 

to the results of the netting and seining, none of these species appeared 

to be abundant. The lake is little fished and access to it is relatively 

difficult. 

:Because of the e:,,.-treme sr.allowness of' Dog Lake, no fish 1;1magement 

was attempted or reco:rmnended here ['nd stocl:ing vYas discouraged. Deepening 

by means of da.-rr.ming the outlet or of dredging out sone of the soft peat 

bottom seemed too impracticable to warrant propc,sa.l~ because the potential 

~'1.ount of fishing that the leke would support when deepened would probably 

not justify the cost of the irr_proverr,ent. 

Grass Lake 

The small cool inlet would probabl~, keep a very small portion of the 

lake s;,1ita.ble in ter.perature for trout~ but the we.ters as a ·whole becor,,e 

too warn:. in summer to support trout in ab.J.:."Jia...-riee. "Nater ter'perature in early 

Lurust •::as 72° F. a.t the 1xJtton when the air teJnperature ·was 69° Fe 

Only one species of fooc. or 6aJ: 1e fish (broo1: tr cut) was found in Grass 

Lake, ~md or,ly one individual of that species was -":;al::en by the survey party. 
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It v.Ts hoped tr..a.t t'r:.is la..lrn ccmlcl ce ir::proved for fish production by 

increasing the depth. Efforts were made by Ca.r2p Pigeon River to enlarge 

the drun originally built by the 1:;eaver, but v,ere abandoned because of the 

difficulty in stopping seepage. 

This we.rm, shallow lake, conta.i~ing a.n abundence of vegetation, an 

abundance end a va.riet~• of £'orage fishes e.r.c. areas oi' £'inn gravel botton, 

appears well suited for large-:m011.thed bass and for bluegills. The latter 

were stocked in 1934 (4,000 4 months old) and in 1935 (1,000 4 months old), 

b'.lt the lake ha.s not been reexamined to determine to what degree the stock­

ing may have been success~~l. It is anticipated that bass too will be 

planted and that the effect of the stocking of both species will be determined 

through creel census, netting, and studies on the rate of growth. 

It appears, currently, that the management of this lake involves 

prim1.lrily the introduction of fish suitable to the environmental conditions. 

Grass Lake was apparently not fished and was of little or no value for fish­

ing at the time of the Institute' s original survey of the lake b. 1932. 

Hardwood Lake 

The survey part;,• (1932) found no fish L-ri Hardv,ood Lake and a casual 

examination sug[ested that food was excre:;nely scarce. Because of these 

conditio:is and the rather extreme acidit;y of the water, it was considered 

improbable that tr.is lake is sui-'.::ed to game fish. p._ plant of bass a.'1d blue­

gills was reco::mnended, };.owever, as an experiment,. In 1933 the lake was 

s·tocked'.vith 7,500 bluegills (4 months old) and 250 small-mouthed bass 

(4 month:; old). It is do,;btful wLether any of the fish survi.'!ed, :iovrever., 

'0ece.use extended sei:nL'lg in August, 1834, ~·1i t>, a 25 foot minnO'!r seine, ::=,roduced 

no fish. Uo further recoranende.tio!ls for stocki:1g fish in Hardwood Lake are 

c or;teri:_;;,lat ed. 
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The feasP,ility of im_pro"Ving the fish condi-::ions in acid lakes by 

neu.tralizin.[; the ·:rater v,ith liIT,e r:.ay be tested i:'.1 Eardwood LsJ:e., since almost 

pure r:arl is avaih.ble i!1 su:ficie:'.1t q;..1.antity in Pickerel Lake. Before such 

'.;Il e:,:-_;::eri.'l!ent is run., ho1.·re-ver, the seaso11al if not annual fluctuations of 

the acidity of :Fiardwood Lake should be dete1·:" 1ined. 

Two-Acre Lake 

Two-_~_cre Lake was found to have a maximum depth of 2.3 meters., a bog 

shoreline; brown., turbid water; a.c-i orga::1ic bottom., B.nd no fish fauna. It 

is apparently too near extinction to be considere,l s1-.litable for desirable 

food or ;::rur:e fishes• 1fo reasonable rn.ea.>1s of eff'ecti-ve improv,:n,1ent have come 

to mind. The lake has therefore been ignored so far as fish manat;ement 

plans are concsrned. 

Pickerel Lake 

At the time of the survey., and at various times since., it 1,as noted 

~hat Pickerel Lake was frequented to some extent. It has been fished to a 

mi::10r degree for some years. The information gained from the survey in­

dicated that Pickerel Le.lee contains both cold water fish (brook trout) and 

warm wa:cer fish (sma.11-:'ilouthed bass and perch), but that only perch are 

abundant. Forage fish are very ral'.'e; only bro specLuens were seen by the 

Institute party in the seining a...11.d nett:~ng, and the only one collected was 

a mudrnin..1101:r, which seemed distir1ctly out of :2lace in t::-i.is clear m.e.rl lake, 

according to ,~"da:r,1s and Hankinson(l928: 386) and Forbes and Richardson (1920: 

205). 

1Ietzelaar in his survey of 1925 noted that ?ickerel La1:e was :reported 

to contain brook trout. The survey party of the Insti.tute for Fisheries 

Research took 14: brook trout in a gill-net which vras set for 17 hours 

(August 3-4., 1932) in. the deeper part of the lake. Qne of these trout, the 

o:::1ly one !lot in ;;ood. condition, had a length of 18 i:ches; -'.:he others 

varied from 9 to 12 L:.ches. The water ter-,pe!'at~u-e (oelovr the therrr.ocline) 
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is suitable for tro'.lt, and oxy-_;en is apparently present in er..:;;ile quantity. 

Small-'!llouthed bass are arparently not abundant, "9robabl;c,,r because the 

only spaw,,jng conditioc1s available for this bass in water of suitable depth 

consist of soft marl and roots of bulrushes., rather than the gravel that 

is usually demanded by this species. 

Perch ·::rere rep:Jrted by 1'!:etzelaar to be numerous., 8.nd by the Institute 

survey to be co,r..on. The 8 perch taken b~r the Institute in gill-netting 

in Septe1c1.ber., 1936, showed slow growth., accordi!,g to age determinations. 

Environmental chances reconrnended to increase the population of desir­

abl,3 fish and t:he degree to T.rhich these have been carried out are indicated 

below. These improvements are particularly needed, since the public camp 

site now being established on the lake bs Ca.u:p -rranderbilt (U. S. Parks 

Service) will undoubtedly lead to an increase in the fishinb intensity. 

Increase of fertilit;t:.--The abundance of phosphates and other fertiliz­

ing elements was not determined, but food organisms of suitable size ,v-ere 

indicated to be scarce by direct observation and by the slow grovrth of the 

perch. It was reco:rrnnended that two tons of fertilizer high in phosphorus 

be a;plied to the lake, and this fertilizer is now being; gradually added by 

carr,p Vanderbilt. Perch will be examined for grovrth to determine the effects 

of fertilizing ~ t-e,.-ms--0# tfte ~ ~ tle-lsenrine ~ sffoets e£ f0P6iliz­

~ in terms of the growth of the fish--t:he last el,:iment in the food chain• 

1r,11ile obviously not the J"ost certain method of determining the effect of the 

incres.sed fertility, the met':-iod is re6arded as ha:vi11.g value. Differ@ces 

in the grm'fth l7ligm:; be due to cha.116es in the ab1mdance of fisl: or to any of 

a variety of other conditions, consequently a munber of sir.i.ila:r studies or 

nore intensive st 0 ,.dies of the food chain than the writer has been able to 

undert"l.ke_ will need to be rnB.de to deter::-ci~'le defini':ely nhether or not the 

added fertility is rsponsible for incree.sed ;rowth. T:he sh.dy on Pickerel 

La.ke ca:~ot be coa~r:,leted for at least another year. 
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Increased protection.---regetation was found to be scarce and protection 
, , 

for you,1;::; fish in general to be poor. Obrnrvations rD.e.de by the authoJ9 on 

other lakes sus:;ested that :;he installation of brush shel"~ers might be ex­

pected to improve conditions for the bass. A number of shelters ~·,ere con-

sequently placed in Pickerel Lake by ca.r,p Pigeon River in 1935. The number 

has not been ascertained a.vid the use :made of the shelters by the several 

species of fish has ::::.ot been determined. 

Improved bass spavming conditions.--A number of bass spa".'n°5ng boxes 

(containing gravel) has been placed on the soft marl shoal in Pickerel Lake 

in 1935. The extent to 1.vhich these are being used has not been ascertai:::ied, 

but use of some of these beds in Pickerel Lake has been noted. Observations 

on other lakes where gravel has been introdu.ced for bass, indicate that 

this gravel was used to a l~rge extent in each lake, a_nd the preference of 

this species for gravel in spa,rning has been known to hatchery men for many 

years. 

The extent to which the environmental changes accompanied by the stock-

ing; of the lake are affectb.g the fish populations is scheduled to be 

studied in sane detail during the coming year by observation and by creel 

census. 

t7 
Observa.tior::.s on Howe Lake, cra•:rford County, in 1934 and 1936, indicated 

that the perch -s•re:-e chasi::1.g the schools of bass fingerlings along the shore. 
Fishing with some of these bass fi:n6erling;s as bait produced a dozen or 
more perch. Reiwval of approxiH,ately 50 small brush shelters ( surrounded 
by a seine before their removal) from Clear Lal:e, !~ontmorency Count~r, shorred 
that the young bass frequented the shelters but that the perch were generally 
in open water and used the shelters very little. Clear Lake resembles 
Pickerel Lake in many respects. According to the Li-:::hi_;an Lake and streams 
Directory, Cloar Le.ke is 11 unfi t for big ga:,,e fish. 11 This 160-acre lake, 
r.ovre,rer, ;rielded in excess of 260 legal-sized bass in 1934-1935 ( one full 
year) and 220 legal-sized bass in 1936 accordnl; to a.~ intensive creel census 
tcken bsr Ca:«:D Presq:i.e Isle (M.z.r:: .vr. ). 



stocking.--Annual stockb.f; with 500 brook trout yea.rl L'1gs or 1.,000 

brook trout advanced fin6etlings and with 3 ,000 small-mouthed bass finr;erlings 

was recommended as a result o.f' the 1932 survey. Introduction of 5,000 

blunt-nosed minnows or fat-headed min. .. '1ows to increase the forage fisl,_ supply 

was also suslested. The stock:in~ since 1932 was as follows: 

Year number Species ~ 

1934 1.000 Brook trout 6 mo. old 
600 BroYm trout 8 n ti 

600 Rainbow trout Yearlings 
500 Smal 1-mouthed Bass 4 mo. old 

3,000 Bluegills 4 mo. old 

1935 11 soo Bluegills 4 mo. old 
500 Brook trout 6 " " 
100 Rainbow trout Adults 
400 Brook trout Adults 

In view- of this heavy stocking, for a small lake, it will be interest­

ing to note the co,11position of the catch in the creel census. On the basis 

of an inconplete creel census for 1936 (page,.l, u') fishing in pickerel Lake 

was fair when compared with fishing in other lakes of the area. The records 

indicate that 58 fisherman-days yielded 123 fish at the rate of o.7 fish 

per hour. The eaten consisted primarily of perch but 17 brook trout of a 

good average size were also taken• 

Ford Lake 

E::perimental management of the Ford 181'.:e fishing has consisted 

primarily of altering the fish pop, lations in a number of ways. The 1932 

survey indicated that Ford Lske contained an abundance o.:' small perch and 

that no ot~ier species of fish were present. The management practices~ 

briefly and chronologically are: 

~.--An experimental plant of 500 eiGht-months-old brook trout was 

made in the fall. 

1934.--netting to deterr..11ine the success of the trout plant indicated 

that they grew slowly and suggested that ffiany of them had died. To de-

crease the fish population, 1137 perch and 15 broo~: trout were removed by 
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fishing with gill nets. To increase ~he food approximately 15,500 forage 

fish were then planted. Afterwards, the lake was stocked with brook, brown 

and ra.ir:bow trout. 

1935.--The lake was stocked with adult rainbow trout. 

1936.--0n beb.g informed that the trout were fished for very little be­

cause of their very "thin" condition, the writer and others destroyed all 

the fish in the lake by :i:ioisoning and dynam'ting. Results shm7ed that the 

trout had not been very successful, but that the forage fish had doubled 

in number. The perch had improved in condition. The perch population was 

studied in detail. The lake was then restocked with Montana grayling, an 

exotic species. 

Ford Lake furnished very little fishing at the tL.e of the survey in 

1932, when perch were abundant but too small to be attractive to the anglers. 

From the sta.~dpoint of increasing the fishing, the management experiments 

on Ford Lake met wi"th failure; as an aid in determining the value of certain 

management practices, however, these management tnals have been enlightening. 

Since Ford Lake defi!d.tely shovred thermal stratification and was found 

to contain abundant oxygen at all depths, it appeared that the lake was 

suitable for trout, but no trout were found when the survey was :made• Since 

shoal area was extensive, covering about one-third of the lake, stocking 

with warm water species see:r:ied preferable, but, as an experiment, 500 8-:month­

old brook trout were planted in 1933. In the swmner of 1934 the lake was re­

e:xa.i-nined by the writer to deter::rrine the status of the trout which had been 

planted the previous year. Fishing with gill-nets for several days showed 

that the perch were still Yer~/ abun~;ant and suggested that the trout were 

not making rapid grawt:,, and were not surviving well. The stocking 1,•rith 

trout had obviously not been very successful. In view of these findings the 

writer decided to continue the nettL~g for a number of days to reduce the 

perch population. It was believed that a considerable decrease in the 



number of fish might result in an increased grovrth for the remaining fish 

and might be:1-efit any surviving trout or other trout which might soon be 

planted. Fishing for a period of 8 days with two 250-foo·t experiYente.l 

gill-nets with meshes vaz-:rL~g from 1 1/4 to 4 i~ches stretched measure, 

yielded 1,137 perch and 15 brook trout. The trout were between 6 and 7 inches 

long and therefore weremaking very poor growth co~pared with the trout in 

several of the other lakes. That their numbers had declined was evident 

from the ratio of trout to perch in the catch. If there was no net selectiv­

ity with reference to species (the writer has found that both species are 

readily ta.ken in gill-nets) a.11.d if the 500 tro~1t were all living at the time 

of the netting, the perch population consisted of al~ost 38,000 individuals, 

a total of about 3,500 perch per acre. On the basis of a study of the fish 

populations on south Twin Lake and Section 4 Lake such concentrations of 

perch in Ford Lake seemed extremely improbable. 

A hundred of the 1,137 netted perch, taken at ra..'1.dom, had a.n average 

weight of 24 gra..-ns. The total weight of the perch which were removed from 

Ford Lake by netting was therefore about 27.3 kilograms (60.2 pounds) or 

a wmight of 2.56 kilograms (5.6 pounds) per acre. An examination of the 

perch which had been netted indicated that they also had grmvn very slowly, 

that the females grmv :more rapidly than the males., that the oldest fish were 

all feffiales, and that the perch were in good condition despite their very 

slow· growth. 

To improve food conditions approximately 15.,500 forage fish were 

planted in July, 1934. These fish, from a beaver pond in a very small 

tributary of the Pigeon River, were rr~stly northern dace (Chrosonrus ~), 

although lL.-nited numbers of fat-headed minnows (Pimiphales promelas), 

sticklebacks (Eucalia inconstar..s), mud minnows (Umbra~) and perhaps 

a few fish of some other species were included• 
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In 1934 Ford Lake was again stocked with trout, this time with 6,000 

brook trout, 6 months old; 500 brcwm tro-J.t, 8 months old, and 600 yearling 

rairi-1ow trout. 

The follov,ing 

trout fishing 

In 1935, 300 adult rai:cbow trout were stocked in Ford Lake. 

year (1936) it was indiacted by llr. Vfillie.i.""1 Eo:r-sell that 

in Ford Lake was not practiced to·~ because the 

trout which had been caught were extremely "t}.in" • 

Si:::ice the plantings of trout in Ford Lake were obviously not success­

ful, it was decided to destroy the perch so that other fish to be plarrted 

1vould not need to corpete with them. 

On the rrorning of September 9, 1936, Iv'.r. W. F. carbine a11d the •:rtiter, 

assisted by men from Ca.:ip 1Janderbilt, l)Oisoned the waters of Ford Lake. 

On the afternoon of the sa.me day, removal of the dead fish was facilitated 

by discharghlg 500 pounds of dyna.mite in the water. After the poisoning 

and dynamiting 4,817 perch were collected; and of these 3,762 were pre­

served for laboratory studies. It appears to be relatively certain that 

the number of perch which had been present in the lab~ vms not very IlnlCh 

greater than the number actually collected• 

Onl;s/ 2 7 trout of the 8000 trout that had been ,~lant ed v,ere recovered; 

of these 24 v,ere brook troot, 1 was a brown trout a..-rid 2 vrere unidentified 

because of their semi-decorr:posed condition when found. This check-up hhO\ved 

how futile it had been to plant lBr~e numbers of trout in e. lake over­

populated with perch. 

The experiment proYed, h◊':rever, that forage fish could become es­

tablished, or at least could be ter-;:orarily increased in nmnbe:-, in a lake 

containins a_c abundance of under-fed perch. The number of forage fish vras 

estimated to be 36,700 at the time of the poisorcin;;. Since none had been 

ta..1{:en in 1932 b~, the survey party, these fish presumably resulted from the 

stockinr: with a.bout 15,500 forage fish in 1934. L..,_cL<dinE; these forage 

fish, t~e lake had maintained, rou;d)):ly, about 50 {JOunds of fish per p_cre., 
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It was found by laboratory study that the perch were still grmving 

slowly, but that their condition was tetter than the condition of the 

perch in this same lake in 1934. It could not be determined whether this 

increase in "fe.tness" resulted from a decrease in the population (a decrease 

of s.6 pounds per acre), frorr: the introduction of forage fish or from some 

other environmental change vmich may have taken ple.ce. It seems probable 

that the two changes specifically me~tioned brought a.bout the improved 

condition of the fish. It was found too that the male perch decidedly pre­

dcl:'linated ov-er the females in the ratio of 3:1, but that most of the perch 

which had attained the legal length of 6 inches were females. 

The altered fish populations of Fo,:d Lake are analyzed and discussed 

in greater detail on pages KB to ,r,;/. 

A determination has not yet been made of the status of the grayling., 

but it is anticipated that the lake will be reexa.JY,ined in the very near 

future. 

If the grayling which were stocked i'.'J. Ford Lake, should survive and 

grow satisfactorily., after the other fish in the lake had been destroyed, 

a special regulation for fishing in Ford Lake will need to be made, because 

grayling are noir fully protected by law. Since ru1glers in Nu~higan are 

exhibiting a.n intense interest in grayling, fishing on Ford Lake would un­

doubtedly be so i::"ctensi"ve that the maximum daily limit per a,."'1.gler would 

need to be made low. A daily limit of two fish per rui[ler will probably 

be recor:1rr1ended. 

Should this trial stockL"'lg of grayling pro,e suc,;essful, a si..'T'-ilar 

planting will be recommended for several of the other b.kes in the area.. 

Such recorronendation ·would not be made on the basis of any greater suit­

ability of the lakes for grayli:ii; than for trout, but merely because of the 

greater popularity of grayling and the difficulty of reestahlishing this 

desired species in the state. In the opinion of the writer, fish management 

should meet the desires of +:"'.e s.,_Po-:--+ 3 _.,_,en, ..,.,,,: "'-oul · - · J..' .,__ th 
__ ,. - - v . =··- w! • G. 1 eCOf;I:.1 Z 6 L,r.al, .e 
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1 ' ' d 1· + ~,.-.~n•=.,. of f-_;s11 as vrnll 9,S tc ar:.y ~ lo.w o:£.' SU:E=f ;/ 2.r>'.: ueno.::, . c.rr ::i.E s _,c ,.., ;;-Ov-'.•>~ -- -

·.1. If the r•1 ,,.,.,t o-r c-ra·.C:li1-': is : ot successful the lE.ke ,-rill other co:·roc.i ,,:r. .. ,-=• - c ~ c 

, bl be py_rrcr~= ..• An+o '_11,_.- restocLeci. •,::.th tront J encl :i. f -t:hese fail r.ga:i.n, proce. -;i -· l:"'°' ·'"'"- v<-<- u 

stocl:in·: 1.'i:i. th 1-.luegills v,ill rrobsbly be recor:r:,ended. 

Devil's Souu :Sowl ______ ... -
l'.anaber:-£JY",t of -tl:is s:r::ia.11 pond has been lir.:ited entirely to stocking 

e.nd to the designation of tJ-'.iS lake e.s a tro1;-'.:; laLe. Eecs.uze in exl,r-n:1t the 

"'/:arn.1 v;ater ir1 tr.is 1.3 acre pond :;r -atly exceeded the cold vra-ter, stoclcing 

vdth bluegills, a warm-wHter species, was recorr.>.ended, but the lake 1'!8.S 

stocked with 5,000 5-:rnrmths-old brook trout ir: 1933 and Ydtr. 500 6-1:,onths­

old brook trout fr_ 1934. It vms reported that this little lal:e provided 

so1Le excellent brook trout fishing in 1934:, and an examination of the shore 

lc.te in that year indicated pla.ircly that the lc.ke :had been much frequented. 

retails on the a.r,:ount of f'ishinc and on the survival of the trout ·were not 

obte.ined. It rn.e.y be stated, ho1\·-e7er, that the limited ~1anager'."·_ent atterr,pts 

'V'Iere successful since they provided ccnsideruble trout fisting where Y10:"le 

had existed previously. 

Hemlock La1ce 

The rre.nsge1rcent of' Hemlock Ls.ke has been liBited tc stocking with 'brook 

trout e.nd to changing the desig:r~at:on of tr:is lsJ~c frorr.. 11 undesi 2:n9.tecl" to 

a trout late. l! ccr;•r:lete record of the fi,;;hin(;' vrn.s obtained for a. tvro year 

period. 

Accorcli:ng to :r::r. Hors ell this ls..ke was firct stocked V1ith brook trout 

c:,.0 Willier Greer:.., E'illmarc, in 1027. The :Departr,e:nt of Conservation has no 

record of this stocl:i:0.;;: so the number sr.d size of tro1..:t planted is 1:ot 

known. It rr:8.? te assu.rnec that tr.e fish i'ifTe fi:c.gerlings. In 1932 the 

survey part: took si:x trout that varii:;d in lenbth from 15 1/2 to 20 ind.es 

(Fig. 1). ?he~, YTeT'<;, probabl~ all of the 1927 stoc1:in,; e2:c' t}:erefore abovt 

5 1/2 y0e.r3 clc:.. Since it app:;a.red :~ighly i1q.robe.ble thnt the lake would 
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1::-e restocked by natural reproduction., further plantinc of trout was recom­

!!lended. Stockin;; '.H'S li:rnited entirely to brook trcut and included the 

folloy·Lng rknts of 5-r::cr.t!:s-old fin1;erling;: 5 ,ooo i:r: 1933., 10 .,000 in 

1$34 c~d 5.,000 in 1935. 

There is evidence U'.at t~is l&}:e vms fished very little before the 

tiI!le of tr:e survey in 1932. 

Ho fr_forr::ation is ave.ila.cle for tLe fishing in 1933. Detailed data. 

are not available for the fishing in 1934., but accorrlinr; to reports the 

fishing in Eenloct Lake was excellent in that year; observe.tions a_nd fishing 

by the writer add support to these re,;orts. Since 1ms4 the fishing ha.s 

very obviously declined. Only 215 trout were taken from this six-e.cre lRke 

in 1935 &'1d only 52 were caught in 1936. This decline ir2. yield can obvious­

ly not be due to inadequate stocl:ing,. Only J..8 per cent of the number of 

fish stocked in 1934 end 1935 were recovered by the anglers. Details of the 

fishing for the tvro~e.r period are found on pages 5 t/ to ,.j~J. 
Reasons for the decline in fishing-. and for the present low yield have 

not been ascertair1ed. It ap:r_:iears the.t the lake contains a.n abundance of 

food and tempera.tu.re and oxygen conditions 8.fpear suitable for trout. V,'hether 

or not the extremely heavy stocking. may have been ir any we.~- injurious is 

not knovm. 

The r:-c.ne.g:er.:ent of Her:,lock Lal:e has been fairly successful but it is es-

sentia.l that the reasons for the steady decline iD the yield. be deter:uined 

e.r::d tr_at the ca.uses for this decline be remedied. If the present trend in 

yield continues there will 1:e very little fistin0 on Rer.J.ock Lol:e in t!:e 

future. 

Lost Lake 

The managm:.ent of Lost Lake has been sirtlle.r to that of lier~locl: Lake 

in alrwst ever; resp set, but the ~rielc. i!l Lost Lake has beeI, 7er:,- rr:uch the 
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Lost La.2.-:e ,:as first stocked in 1927, v,hen Lr. Ho~sell planted 200 brook 

trout fw~erlings. It is re:;::orted to have bee1c fished ver7 little or not 

at all until 1931, when the presence of trout in tt.is lcl:e becrune 6er:i.en,.lly 

kno,:m. Ar.cordir,g to a:;:parently reliable reports, -b:ro r~en fished t:i.is lake 

in 1931 before the see.sore ( on undesignated lal:es) had "opened". It appears 

that these two men not only caught fish but th1t tl,e:., found fishing exception­

ally good• They are reported to have taken 58 brool: trout in o!le day. Ac­

cording to iriforr;;.ation frorr. the gen0ral census this leke supported very 

intensive fishing on the opening day of t:hc season (June 25th) because of 

the publicity it had recei-:ed as a result of' the earlier fishinr; by the two 

men. The census data., collected by Conservation Officer Slade., indicate that 

the lake on the ope:r1ing day of the 1931 season yielded 104 brook! trout averag­

ing 10 inches in length in 104 fishing hours., a catch of one trout per hour 

of fishing. It is reported that fishing declined rapidly si'ter this first 

day, as woulc. be expected., for at least 162 of the 200 trout which had been 

stocked in 1927 had been removed and there ri_ad been no further stocking. 

In August, 1931., an Institute part;y in surveying the lake caught only 4 trout, 

each about ten inches long. The unifor!il size of all the trout recovered by 

anglers as well as b:,.,. the surve:/ party suggests plainly that they were all 

of one stockin;,;, evider;.tly that of 1927. These fish had grown to be approxirn­

ately ten inches long in about 4: 1/2 yea.rs. Survival of the stocked fish 

must have bee~1 e.lrrost corr,pl6te. 

The successful establishr.ient of the trout in Lost Lake as indicated by 

the fishing in 1931 led to the survey of the lakes in the area and to the 

later managerrent e::r,erin:ents. 

Furtter stocking of Lost Lake with 'brook trout was naturally recommended. 

Flants of brook trout made si~ce 1927 are as follc,;-.rs: 5,000 5-r!!onths-old 

end 500 8-m.cnths-cld in 1933; 6,000 6-r.onths-old in 1934 and 5.,000 5-m.onths­

olc. ir: 1935. It is rerorted that L:,st Lake supr:orted little fishing in 1932 

and 1933. It !fl!:.~' le stated with certainty that the lake contained almost 
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no trout during these two seasons except for the snall trout stocl:::ed late 

ire the second season. Lost Lake supr:o:rted considerable fishing in 1934 

bnt definite information regarding this fishing is lacking. A co:r::plete 

record on the fishing: during the next t\vo seasons is a.ve.ilable however. 

In 1935 Lest Lake ;yielded 461 brook trout o:' an average lenr;th of' 8.9 inches. 

It was fished by 387 ang;lers for a to-':al of 1,157 3/4 hours. The yield re­

presented 100.2 fish per acre having a weight, per acreJ of 30.2 pounds. 

In 1936 the lake yielded only 11.85 pounds of fish per acre, a very decided 

decline over the previous year. The reason or reasons for this decline in 

the yield have not been determined. 

The yield. for the two seasons represented only 5.7 per cent of the 

trout stocked in this lake in 1934 a.~d 1035. A high mortality of the planted 

fish presurr,e_bly results. .An inventory of the yield will presumably be con­

tinued and efforts will be made to detennine the reasons for the decline in 

t:ie fishing. 

west Lost Lake 

Fish management on West Lost Lake has been lirri ted to stocking and to 

a re-designe.tion of this lake from an undesignated lalce to a tro1xt lake. 

stocking: ·with brook trout wa.s recommended as a result of the survey in 1932, 

when none were found. .Accordirig to the stockinf records this lake was first 

plan.ted in 1934 but there is reason to believe that trout were actually 

first planted in West Lost Lake in 1933• Several records of fishing for 

1934, in the general creel census of the state, indics.te that fish of legal 

size were caught that season. 

According to the records the stocking included a plant of 6,000 6-:rnonths­

old brook trout in 1934 and a pl~.nt of 5,000 brook trout, 5 nonths old, in 

1935. As shom1 ir: dete.il on pages f '/ to 6:3, West Lost Lal-:e yielded 199 brook 

trout in 1935 and 254 brook trout in 1936. These fish repressnt 4.E per cent 

of the trout stocked in 193~ and 1935. On the basis of the number of fish 
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caug:tt, the fishing in 1935 was bu I I 61 caught, th€l fi shin;; iL 1935 'M\-S 

better thru, cJ-uring: the previous year. L'1 :ouncis per a.ere the yield declined 

ver;/ slightl:,·, hovrnver, since the lake yielded 23.5 pounds per a.ere in 1935 

2x1d 22.5 ~ouncls per acre in 1936. Judg:L"1.t:; fror: the trend of f'isl1ing in 

Lost Lake and in Hemlock Lake, both of which supported trout for a longer 

per:od than did nest Lost Lake, it is probable the.t, for reasons u_n.l:r-:own, 

the yield in '.Vest Lost La.k:e will gradually decline. 

A stud~, of the yield througl-. the creel census ·:Jill probe."bly be continued 

for at least another year. 

Section 4 Lake ------
Section 4 Le1:e was found to be similar in character to Lost Lake and 

West Lost LaJ;:e but similar in fish population to Ford Lake. It too was 

found to contain small perch in abundance. Stockint; vrith brook trout v,as 

recomrLended and 300 8-:r.1onths-old trout were planted in 1933. Results of 

this stocking were apparently similar to the results obtained in Ford Lake-­

slow growth and high nortality. All fish were rer.oved in 1936 anci_ the lake 

we.s later stocked vrit}-, adult rainbow trout. 

As in Ford Lske, the attempts to manage t}Jis lake met vrith little 

success (except 1_:ossibly in 1936) but certain infornation was obtained which 

may be of value in managing sirnile..r waters. 

Gill-nets fished in Section 4 Lake in Aur1_;st, 1934, yielded a total of 

39 perch and 3 broolc: trout, the latter not over 7 inches in total lene;th. 

The perch too were srr:all. Lccording to rer,orts the lal:e y1.8lded very fevr 

trout to tr.e ar1glers in 1934 a...'1d 1935. It was decided therefore to rer,ove 

the perch 1::y poison and to restoc'i: with trout. 

About 75 po·;.ncls of :powdered derris root were distributed over the 

lake 011 Septem'ter 19, 1935. Duri:r;.i; the next 50 hours des.d fish were col­

lected. These fish are discussed in detail on pa6es 'ft/ .. to"f{. It is 

probable that no-:; all of the fish "\'rere collected since some were still 

coI0ing to t1:e surface at the tiroe the party left after the pohonir.g. A 
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tote.1 of 1,736 fish, all perch, representir'.g 526 fish (23 .1 pounds) per 

a.ere were recovered. A study of these fish s:hovred that they were grovring 

slowly, that relatively fevr were of legal size ( 6 inches long), that males 

were decidedly the iwst abundant, that the females grew r.:ore rapidly and 

that the older fish were all fenales. The fish were mostly young;, only 

seven were older than 4 sunrrners, and these ·were all 5-sum:mer-old fenales. 

The perch vrere in good condition even thou6h ttey had grawn slowly. 

The lake was stocked with 150 adult rainbow trout soon a.rter the 

poisoning. No in.formation was obtained on the fishing on this lake in 1936 

although it appears that the lake was little fished, probably because it 

was not generally lrnown that the changes in the fish population had been made. 

A gill-net was r,laced in this lake over-night in the fall o.f' 1926. It 

yielded no perch but contained two ra:inbow trout which were approximately 

a foot long and which were in excellent condition. 

It ar,pears therefore that the perch were all killed in the poisoning 

of this lake in 1935, and that the trout were apparently in satisfactory 

condition. The small number of trout taken in the over-night net-set does 

not necessarily indicate that few trout were present. The deeper parts of 

this lake are devoid of oxygen., according to the 1932 survey, and mur,h of 

the net was in this oxygenless area. 

A study of the yield of Section 4 Lake for the 1937 fishing season by 

intensive creel census is conter.iplated. 

north Twin Lake -----
North Twin Lake, like three of the other lend-locked pit lakes, con-

tained a.."1. e.bur-.da.nce of small perch at the time of the 1932 survey. It was 

n:.ena.ged differently, hoi.·rever • 

The stocking of trou~ in this lal:e in 1933 appeared as the result of 

sorr,e experimental netting in 1934 to he.ve met with about the sarie lacl~ of 
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success as the stockings had in the other perch-populated la1:es. In an 

atteEi:t to relieve tr.e a:oparently severe co:::petition for a limited food 

su:;:::ply, tl:is hi.ke was fertilized in tr.e sum:cer of 1934 ,.-;ith ap:rro:ximately 

250 pounc;s of "Farru EureB.u fertilizer", stated to contain: 4 per cent 

nitrogen, 16 per cer:.t phosphoric acid and 8 per cent potash. The fertilizer 

was floated in s. fra.~e at the center of the leke; a?proximetely 50 pounds 

were added every weel~ or tvrn as it slovrl~r dissolved. 

Fertilizer has for sorr:e years been used in rearing-ponds to increase 

the prod,:ctivity and has been found. by Juday (un::_:;ublished) to increase the 

food in r~atural waters. Chimges in the abu:ada.nce of food organisms as a 

result of the fertilizing; in Ford Le.ke were not studied, although it v.ras 

observed that plankton was abundant in the vie :'..nity of the fertilizer. 

According to reports North Twin Lake yielded perch end trout of fair 

size in 1935. It had been heavily stocked with brook trout in 1933 (-with 

1,300 8-months-old and 5,000 5-months-old fish). studies of the fish yield 

of this lake have unfortunately not been made. The only available informa­

tion on the fishing consists of 4 fishing records for 1936 listing a catch 

of 21 brook trout averaging 11 1/2 inches in length and 48 perch averaging 

6 1/2 inches in 1 ength, all taken in a total of 22 fishinr; hours. The in­

formation is too meager to be of much value but it suggests that the trout 

grew well and that sorr:e of the:r:: at least had survived. The perch were ap­

pe.rently still small. 

It is r1ot de::::onstrated that the fertilizer effected the growth and 

survi va.l of the trout, but the showin6 JTl.a.de by the trout in this lake in 

co:r:,parison with that of the trout in the other three laJ:es seer-~s IEore prob­

e.bly to te due to the fertilizin:; tha..11 to a.ny other factor. It is a..Dticipated 

that rr.ore trout ·will be stocked in t:his lake, that more fertiJizer will be 

edded, and that a creel census ~vill he initiated here at -the opening of the 

1937 fishinz sea.son. :forth Trdn Le.ke he.s been designated a trout lake to 

pernit fishing early in the su:r:r:mer vrhen the trout a·;)parentl:y are rrore 
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readily taken than later in the sea.sor... 

South Twir1 Lake 

Mana,;·ement of Scuth Twin LeJce was very si:n::i.lar to tr.at of Section 4 Lake. 

It consisted primarily of (1) stocking vrith trout, (2) of removing all fish 

after it appeared that the plented trout were not succeedin6 in cor;peti tion 

with the abundant perch and (3) of restockin;~ them with trout, witll a 

planting of forage fish. 

Only perch vrnre taken in this lake by the surve:y party in 1932. The 

82 specimens taken were mostly small, and in very poor condition. As tempera­

ture and che1nica.l conditions appeared suitable, brook trout were recormnended 

for stocking and 5,000 5-months-old and 1 1 500 8-months-old brook trout were 

planted in 1933. When the success of this planting was tested by fishing; 

with gill-nets for several days in the sul.IT:ler of 1934ll a total of 263 perch 

and only 21 trout were recovered. The perch were obviously stunted, as in­

dicated by their large heads and small size, and the trout also showed poor 

g-_rovrth. The propcrtion of trout to perch ( 263: 21) suggested that a heav-y 

mortality of trout had taken place. It is thought in1probable that the nets 

were highly selective with respect to the two species. When the lake was 

thoroughly poisoned and dynazited in Septenber., 1934., to remoYe the stunted 

per?h, 3 1 615 perch D-"1.d orcly 2 tr:::,ut could be found. 

A stud;-/ of the Lsh showed that 955 perch., weighinr, 29 pounds •uere 

present per acre., that 7 per ceDt were legal fish ( 54 males, 199 females), 

that these perch had gro'\'m quite slowly., that ov-er three-fourths of the fish 

were of one age group ( 3 su.."!l1-.ers .::ld)., that the males predoninated but that 

the older fist were all feI22.les, that the fish were in excessively poor 

ccndit~.c~nd unusually large-headed a."2.d tiat the foocJ c0nsi sted :r:irir.11.rily 

of rridge lo.rv-8.e. The eyir?ence is that noot of the fish norn.ally died of 

starvation before reaching the legal size. 
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In the sur::cer of 1935 the lake we.s stocked "aith about 5.ooo blunt-nosed 

mirmows (Eyborhynchus notatus) and about 50 1:illifish (Fundulus i.• menona) • 

A brief exe.n,ination of tr..is lake in 1936 sho,·red +;}-at the blunt-nosed :rr.innows 

had becor::e abundant• 

After the killing off of the perch and the ple.nting of forage f'ish• 

South Twin Lake was stocked with 100 adult rainbow tro11t in the fall of 1935. 

p_ creel census study for 1936, discussed in detail on pages.3Jto31/, indicates 

that 62 of these fish were caught by the fishermen during the 1936 season. 

The survival of these fish was therefore good. 

Further creel census for this lake is conte1r:plated and continued stocking 

with rainbow trout ,rill probably be recommended., as it seems improbable that 

the trout will spawn successfully. 

DISCUSSION 

It is obvious from the foregoing discussion that the r-sctual :rnana6erent 

of these laxes though incomplete has resulted in a number of changes in the 

fish popule.tions, and that these changes hs.ve affected the yield of game .fish. 

Stocking was extremely successful in s one of the lakes a.nd met with 

alrrost corr:plete failure in others. The stocJ:ing of brook treiut in the four 

pit lakes vrhicb had previcusly contained only forage fish was successful 

in each lexe and especially successful in several of them. On the other 

he.nd, stoc1-~ing of trout in three pit 12.l:es ·which co~ctained a.11. abunc.a.-ri.ce of 

perch was .not successful, for the fe.v trout that s;;rvived grew slonly. The 

stocking of trout -was successful in 8-!J.other pit lake, which contained an 

s..l::unds.::.ce 0£' perch but vl:-sich unli:te the ether lakss v;as enriched v.rith ccnnerical 

fertilizer• 

ForaEe fist that were stocked in one of the 19.1:es havin;; e. dense perch 

population doubled in nllIIiber in two yer.rs. Forage fishes plarlted in a lPJrn 

fro:rr, which tr.e perch Trere re:.oved also su:rvi ved a..YJ.d multiplied, even after 
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rain1)ow trout were successfully introduced. 

71:e stc,cking of blus::gi:ls in &J:i acid lake 8.::?_r:,2.r:cmtlJ failed c01.Jpletely. 

The succes.3 ,:if bluegill i_Jla.1.ts i:o. t·ro other lal:es has :.0-':. yet been deternined. 

Designatio:'.1 of seven of the lakes as "trout la.kes 11 seer,:ec. desir!.'1.ble. 

A majority of the trout were apparently caught after the opening of the 

trout season ( on or s.bo;:t Lay 1) and bAfore June 25, when fis:ring would have 

be;;un on these lakes he.ci they rer;:;a.ined vdthou.t the special a.es l.gnation. 

certain lake improve::-11ent devices installed in onP, of the lru:es have not 

yet 1)een examined for effecti ,eness. 

All fish were reircoYed from 3 lake::; by poisoning~ supplemented by dyna­

mit:L-lg in 2 of them, and these lakes have since been stocl:ed with other species. 

In one lake t~1is change was shovm to hs.ve ;oroduced desir2.ble results, in the 

other -bno lakes the results hc.:ve :10-t yet been deter::~d!1.ed. 

Si...'1.ce the la.kes in the l"°i?;eon IUver State Forest provided relatively 

little f.ishinr; before the management practices vre:ce :L1itiated and since a 

mmber of them nov1 yield gooc. crops of fish a.nnuiltlly the :ma.nage1nent was, in 

general, svccessf\11. A continuation of the experimental mana6ement program 

is obviously needed a."1d is co:<1.ter.-pla:'ced. 



A STUDY OF ?JE FISE Y:CVJ OF ?~LS La'JC.":, E ?'I:S FIGEON ----------- ------
~rIE? ST~4.T3 FOR?ST 

Tie ,:reel census T.~ethod 

An j_nventory of the fish yield of 0 1Jr 7,ra:ters is obviouslJ essential 

to intelligent fish l:'.fu"'1ag;enent; it occupies the smn.e im'Jortant position in ;:;tl,,., 

i'ield that sales inventories occ'ip~r in b1~sic1ess. -irithout a deter:nination 

of the annual crop, the effects of stocl~inf,, leEal restrictions and envir-

on:nental i:rrrprove1:1ents cannot be detei'"::lined vrith reasonable accuracy. In 

1.':ichiga..-ri, studies of the fishing, (creel census studies) are now bein;:; :ri..a.de 

on an extensive scale by two distinct types of census, the general creel 

census representing a sampling of the fishing over the entire state 0.nd the 

intensive creel ~e:nsus wi1ich 8overs all or nearly all fishing on certs.in 

waters• ts the methods of takitLCI' the census e . .nd an account of the sort of 

infcrr:ation furydshed by the census have been discussed in a number o:f 

publications (Bsch.T1eyer, 1936 a, b; 1937 a, b; Hazzard ru1d ~scluneyer 1937 a, 

b), they are rrrentio~,_ed here only briefly. 

The general creel censuG ·which represents a. sanpling of the fis:1ing 

over the entire state is taken pri:ms.ril;/ by the ConsBrvation Officers. It 

was i".itiated in 1927, chiefl;/ thro1_1,o-h the efforts o? for.1er Conservation 

Cm,TITJ.Gsioner Harold Titus, ':me. is still in progress. Approximately 20,000 

individ;1al fishing; records are obtained ar..nue.lly by t},is census. The 

0°"ficeI·s r-ecord or:.l:r the i::1for.ne:tion o::: :'ishing (for t::e day) up to the 

~ime the :c,:,1~le"° is conte.cted. The total yield ca.::-illot be obtained by this 

method, but such data as the l::i...-1d of fis11in;;, the relative abunc.ance of the 

species in the catch end J..• vne success of fis!ling in t er7.1s of the cat ~!1 p Br 

hour, a.re corn::iled fro:,_;-, feneral cens·,_1_s r13coI·ds. The trend of fis}·d.ng, as 

related to Gtockin:: or improve: er,t or other fish n8nagensnt may be deter:r,J.ned 
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for parts of tr.e state or i:1.dividnal :raters, provided that the ceneri:i.l census 

is continued. for several years, as an adeq_u'.lte and r921do:-:: sa::;)le of the 

fishing. 

The intensive census which covers all or nearly all fisl,in;; on certain 

waters is ta£.en by crews o~ :rr:en, primarily from c.c.c. ca::::ps. This census., 

initiated in 1933, has providen a co11 plste or nearly co:,_plete inventory of 

the ·wL,ter fishing on about 35 lakes 9nd the summer fishing on about 30 lakes. 

The intensive census is ta.ken each day of the fishing season from about day-

li6ht to dark and each man on the census c'fr:!W' patrols a certain portion of 

the shoreline to co!ltact all fishcrnen who leave the lake along the section 

assigned to him. The crevrs are generally of ample size to insure that all 

fishermen will be seen. A fe'N anglers wb.o ar0 seen but are not contacted 

are regarded, i:;_,1 the final sum:·.arizing of the data, to have caught the average 

number and size of fish per angler in an average fishing day. 

The bla1E:s used for recordin1; the census infor:rr..ation are similar for 

both the general s.rn: the intensive census. Tr:e fo1'"Ti' novr used is sho':m in 

Fii:;ure 2. The followb.:; information is obtair:ed rer;e.:rc:i:1c each e.nr;ler and 

his day's fisting,: Fisherman 1 s name, address, sex o.nd approximate age; 

::rnmber and size of fish of each species ca11ght; the date; -i:;!-1e k:inr.l of fish-

ing and kine. of bait used; the weat:i-ier conditions; the time fished and the 

time of da:/ when the fishing was best. 

Tl:e i::-itensive census ,:;rovides a variety of information, i:-:cl'J.ding means 

of deter:rr,L11.ins, for each water: the ru::.ount of the arr.'lual crop., the catch 

per ~::-:1.,r, the abunda·0.ce in ";;he catch of each species at e2.cl .. se&son, the 

effectiv·e11e3s o~ the 7arious fis::_i:..1.:~ r1e-c.noc.3 a::1cl of various 1Jaits, the resi-

dence of the ~1.[lers, t:C1e rn.ll2ber of undersized (which r.el·1s 

to predict the fishing trend for the next year or two)., the t:L,1e of day 

Yrhen fis1:i~~ is ::est, -:;he ;-ela":=- 0nsl,ip 'Je-tweer~ ,·ree:tl:er co'.'lcl:'.tio::_1s and fish 

"biting11 , the size distribution of t1'.e fis::-: caugl':.t, ~r'.C. the seasonal fl,ict,rntion 

of ee.ch species i~ the catch. 



0Y">1' a period of ye8.rs the cens;is tends to inc:icate -the :'."azimun annual 

catct which IT.a:, be ta.1:e!l vrit>YJ.t in;jur-.:,r to futi.E·e fis 1··inr;. Con:-;,led with 

an e.1:tensi ve c:1arkin."· pro:~r8.l2, it ·.,rill help i::10.icate the total populs.ti,Jn 

of adul-: fish a:.0d t~1e pcrcei1ta6e o:c~ these fish rer::oved a.r..r1ually. Co!tplod 

•11rith stockin2'. a.ncl :<'t9.rkin;_;, tr,.e cenSU$ can, in time, provide data sufficient 

to eve.h1ate the benefits derived from stoctinp:. Coupled with lake ir.:iprove-

ment, it can similarly be made to indicate, ir.. -l;ime, the effecti-reness of 

lake irrrprovenent work in ;;eneral, md o:' devices of differe:1t sorts. The 

census, taJ=en on ls.kes at c.ii'fere:c1t evolutionary sta[;es will tend to indicate 

the proc!.uction from le.kes at these stares. It will sl,o-·r, in tirr,e, the effect 

of variations i.."YJ. the numbers of one species on the abundance of another. 

If carried out on a number of representative lcJ:es, the intensive census 

will help to cletemine a;:->proximately the corabined an.YJ.ual fish ca:\:;ch for s.11 

lakes in the state. It will test the eft'ecti veness of exist:Lnr: legislation 

and will help to indicate 7,hat restrictions would be of greatest benefit to 

the lake a..11.d lea.st objectionable to the fishorman. 

'Where relati-,rely co,, plete irrf'ormation regarding; the fishing is desired, 

the intensive census is decidedly preferable to the general census, which 

represents merely a sa:ccpling of the f ishinr and which gives only a portion 

of the information which may be obtained from the intensi-re cm1sus. 

The establishment of a C .c .c. ca:np (a.'1.d later a second cru,.p) in the 

Pig-eon River state Forest made posd"bl':l the ta.kin,,; of a..TJ. b.tensive census 

on sor.,e of the lakes in the area. Some lakes :)rovided so little fishing 

ths.t the continued ps.trollinG of these waters during the fishing; sea.Gan 

seened impracticable and wa.s not recom.·,ne".lded. Cn the three hei:nil~, fished 

1~1 " 0 s (To~+ " 1e~~- Los.,_ a, . .,,, '"e'"'l on1•) " cree~ C<...!,.._,:;::., \ .W -..) -.., J ., UV • I_, ; _l\_,'. --- -~!.- \..,.!"·- ~ J. census ;ras ta.1:en chrh1,; the 1935 

fishin;; season. On the :follo':1in:_; :,0 ear t::is census was e:-:t<::11ded to include 

The 1935 census w9.s tai:en by Ca.:::.p Fizeon ·?iver, I:.:s.::;;:;., aJ1d th':l 1936 census-

ta.king -:,,ras by Cacp 'Ianderbilt, u. s. ?arks Service. Project estfrates ha-ve 
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been sub:r.itted a.nd approved to continue a.nd extend the creel census for the 

1937 seaso?l; the census is to be taken by Canp Pigeon River. 

In 1935 one census-taker covered tte fishing on Eer,:loc2-: La}~e and one 

man exarr,ined the catches on Lost Lake and West Lost Lake; the latter two 

lakes are only a fraction of a mile apart and one census-taker w2-s able to 

obtab the fishin;; information on both by w·al~ing from o:~e to the other. 

It is believed that almost every fish'.Jnnan who used the three lakes vras 

contacted. The method of taking the census differed sonewhat in 1936. Fish­

ing was not very intensive after the first wee}: or two of the season and 

one man with a car went from lake to lal:e to contact the fisherrr,en during 

most of the surnner. This man also took a census on part of the Pigeon River 

but the ri-rer census was incomplete in that not all fishermen on the river 

were contacted. Information on the fishing on Pickerel Lake is inconplete; 

on the other lakes where the census we.s taken all or almost all of the fish­

ermen were contacted. The pit lakes are very small and a glance at each 

lake will indicate whether or not anyohe is fishing on it; census-taking 

on these waters is therefore relatively simple and calls for a very small 

crew. 

Data on the census of the lakes in the Pigeon River State Forest~ in­

cluding a small ru-nount of infonnation obtained from the general census are 

listed and discussed by individual lakes below. The inforuation obtained 

from the census and stressed in the discussion includes: 

Tot;al _yield.--A determination of the total yield is r.ecessary to learn 

to what extent the ma...'1.agernnnt practices have been i.l'lstrunental in increasing 

the crop and. to note whether or not the lakes are yieldin.s a satisfactory 

crop. A study of the fishing to note the relative a.bundence of t!:.e species 

in the catc:: is not usually needed in the rigeon Ri-rer Forest for nost of 

the lakes of tr.is region contain only one species of g:ai-::e fish. 
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Size d.istribution.--The a::mro:z:i--ate size o-: the fish in the catch was 

te.bul8-:.ed for the season a,,_,3 for eac!: '."':onth, to dete1·:;·,i:~e Trhet"',er the fish 

were growi::1g satisfactorily. 

Effecti -veness of baits •--'.i'he effectiveness of the various baits in 

catching troLt is not only of considerable interest to the aJ1gler but is 

also of i::, portance in fish management. The v:ri"::;er has found from creel census 

s-bJdies on other waters that certain baits are decidedly more effective than 

others in taki!lg fish of certain species, also in takini; fish of different 

sizes. The general census (Eschmeyer, unpublished) sho'.vs a close correlation 

between the percentage of brook trout in the catch and the mean monthly 

temperature; brook trout are lea.st represented in the catch duri:1&': the hot-

test months, hence, during the tourist a.c-i.d resort season. P..ny kind of bait 

w:".ich rna~,r increase the catch (yi'9ld) durinf mid.-sumr:er ·when the yield is 

normally low snd the fis,!ing pressure is great should. be recorr,mended to the 

:mid-surrJT:er fishermen, unless, o:' course, an increase in t11e crop appears 

undesirable because of too great a re!"oval of the brood-stJck. Since fish­

ing for trout on these lakes must be supported entirely by stoc1:ing, on 

account of the unfavorable spavming conditions, no "Brood stock problem" is 

presented. 

~:'esidence of the anglers •--'i'he residence of the anglers is determi:::ied, 

prir.c.aril;/, to note the relative numters of ail:·lers who are local e.nd who 

are tourists or resorters. A la},::e ·which attracts persons who li -ve many 

miles avra? ns.turally may be expected to provide ,nore revenue to the area 

then a leJ:e ,,fr.'lc:-1 is fished with equal in':e:isity b~/ local anglers. T}·ie de-

/:ree of inte1sitJr to ·:rhich n:anafe,,,e-nt is pra -:ticable denends to a ccl!sicler-

"'r 1 1" t' ~ f'. s' . n en h + 1 .c­~ et,c ~ ~ _ l ,:l ,; .--1 e vren· 0.L the fisl1:inr t;10se 

lsc.Ce s 0!1 ':;:-,ich tree creel census '1as bee:1 ta>en for se-vers.l yee.rs. It ·will 

be noted telow that the trend of the yield is dovmward on the three lates 
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in the area on ,vi1ich n. • , • • n .J.. • 
l. J.S.fLLng ~1.I. or~'TI.al!lOil fo:r 17.'TO seasons is available. This 

trend su,;rests that certain changes must be mac.e in tree mana:enent of these 

several le.kes if the:.,, are to continue to produce a. gooc crop, but u..'1.fortunately 

does not iEdicate what chai-1ges should be m£1.de. 1Jo information is yet avai. lable 

for the fishing on 7 of the lakes. In view of the indicated lacl'.: o-L' game 

fish, it may be safely stated ho·weve1·, that there was no fishing, or at least 

no catch, on Two-Acre Lake and on Hardwood Lake, s.nd probably none on Grass 

Lake. Doc Lake 11as R;:iparently bee::1 supportinr; a small amount of fishing 

each season. F.ishing on !cord. Lake has be'3n ver:,r li,ni-ced, Devil's Soup Bowl 

supported a cons:lderable ai7ount of fishing for at least one season, and a 

small s.1nount of fishing hc,s been done in Section 4 Lake. In the following 

pages fishing on those lakes where the creel census has been in progress 

for two sea.sons is first discussed, follov.red by a consideration of the fish­

ing on those waters where the census was taken for a single season. 

Creel Census on Lost Lake 

FishiDg on Lost L2Jrn was very intensive in 1935, hut declined very 

decidedly in 1936. This 4.6 acre lake was fished for 387 fisherma:c.-days 

fo:r a total of 1,157.75 hours during the 1935 season. In 1936 it was fished 

by only 164 fish0rmen., for a total of just .500 fishing hours. In comparison 

·with fishing on other lakes where the census has been taken, however, even 

this cor:centration is heavy. Each year the fishermen caught on the average 

sli3:htly more tha.r, one fish each per day's fishinr; but a r,0 ajority of the 

fishermen too'-: no ::ish (64 per cent took no fish in 1935, 72 per cent took 

none in 1936). ?he ce.tch per hour was sH;:-htly higher b 1935; the avera2:e 

size of the fish cau;£ht was a little lar-ser in 1936. Gei:,eral infornation 

on the fis!-_inr: is s'r-ovm in t e.bles 5 911d 6. In 1935 the fishi:1.r season on 

trout lakes extended fron Ea;/ 1st to Labor Day, in 1936 it exte:-ided frorr 

the last Saturday in A:ril to L0bor Da;/ (both dates inc:!.usive both years). 
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The fis~1 caucr:t in 1935 ve.ried cl'3cidedl:r i::1 size as s> orm in ~able 7 • 

The one ver-: larze fish, e,:i.dentl;y a remnant of t~~e ori 6ir:al 1927 ;:l::mt 1 

had tr_erefor·= ZTlTffi to a lene;th of 22 i:ccl:es in s.bo11'c 8 1/2 ~rears. The 

other fish had appsrently ell been stocl:ed in 1930 and 1934, t:1e larger 

ones probably in 1933 or, sh1ee Eany urv:.ersized fish 0:rere taken, perhe.ps 

representinc the 1934 plant, i-t; is :;_-;ossible that aL:ost all of the legal 

sized fish were of t'1.e 1933 stockin:I.• re ma.y be stated, at lea.st_, that 

the fish had gr0w11 to e.....n averag;e size of al,:1ost 9 inches in less t},an 

2 1/2 years. 

The 8 and 9 inch groups dominated in 19;~5, but in 1936 (Table 8) most 

of the fish were s.rparently h1 the 9 and 10 inci1 groups e11d no:r,e of 7 inches 

were registered as eaught. This trBnd su.~;;ests that the recent stockings 1 

that of 1935 and perhaps the one in 19;:3(, had been relatively unsuccessful• 

Co:';lputations of the wei 0hts of the fish civen in tables 7 snd 8 in­

dic$.te that the lal:e yielded a total of 138 .9 pounc1..s of trout in 1935, 

54.5 pot:nds ir. 1936. I:o. rounds per acre the production fie:ures are 30.2 

fu"!.d 11 • 9 res::_:iecti vel;:r • 

,:,ere the total catch not k.001-m it mi;:ht be assumed that Lost Lnke 

yielded a :'"elatively poo::- crop of fisl7. since they vre,·e taken at the rate 

of onl;;r a.boat or}e per three hours of fishii1f• Corr~para.tive data are lack-

inz for fis~ ~ield in trou~ lakes ou~side of the ?i~eon Tiiver area, but 

the :deld fro.n:. Lost Lake ·;ms 1:-',i ··her tha..11 that of warw water fis:1 from. any 

of' the 19.l::es for whic:1 census data s.re avv.::.lable. A yield of 30 :;:-,ounds 

per acre see:rr:s to constitute a ver:• e:zceptional cro:.) o-f' trout. 

Inforrrv:tion on the effect~ ·re,nss of th8 several 3::inr.:.s ot 02.it used 

to s. srecified decree, as sho7m :121. tables 9 a:rir'i 10, indice:tes t:1at fish-

i::g witl7. e.:::tii'icial fliss ~-i0lc.ed t:ie best res,;_lt:; :1::: ca-i:c::_ ner 17.our in 
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'";:'able 5 

10-tal or ?er 
Hay June July Auzust ~'.vere,,"'e }_ere 

~71.rmter of fisher-
!'lan-da;:t:s 155 56 114 62 387 84 

Humber of fisher-
men trucing no fish 90 30 88 40 248 ••• 

Wumber of !'!our~ 
fished 605.5 155.25 204.5 156.5 1157.?S 251.7 

Xumter of lep.l 
fish taken.Y 206 78 93 84 461 100.2 ·--_ ___,. ____ ---

Fish per fisherman 1.3 1.4 .82 1.4 1.2 ••• - ----·---·· ------Fish per hour .34 e50 e39 .54 .4 ••• ---.. -•------- ·-----·----·- --tve. size of lsgal 
fish (inches) s.s s.s s.e 9.2 8.9 ••• .. _, ________ 

Furn.her of under-
sized fish;,, 99 30 12 24 165 36 

v;:11 fish crx_,:;r.t wb:-e t;roo:'.a: trout. 

Yunrlersized fish not included in e.1:-ovc calci;lations. 

crable 6 

Total or Per 
Lfril Eay June Jt:}Y Aug. c\_verage f..cre 

n:rd:,er of fisl~cr-
:irE.n-de.is 53 77 8 13 13 164 35.7 

1Jum1:.er of fisher-
:r.r~en ts.kin£ no f'ish 28 61 7 11 11 118 ••• 

1TtunbAr of }10urs 
fished 163.5 256 21 21.25 38.25 f,00 108.7 

Number of' le,,,al 
f'isr tekenV 126 23 1 10 6 166 36.l 

Fish per fishc::man 2.4 0.29 o.13 o.n o.46 1.01 ••• 
Fish per hour o.77 0.09 0.05 o.47 o.16 o.33 ••• 
fve eiz~ 0~ lr~al - ~ ~ : . - -~i 

9.3 9.? s.c 9.5 10.0 9.3 fish (J.:r:ches) ••• 

},All fish can c_·r.t •;;ere brod: trout 

2 / 
1/ The nun1,er of unc,er-sj zed fish cau;).t ':'i8.S not det;e:-:-r,ined. 
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Teble 7 

~ T'tV \_,,,.._...__ - "SISTREl1I' IO:: -~~rrr, 1,~t~IG~T (l½ . Cl,TCH, 1c,sT 
L/JCE, 1935 

~.~ 

Size 
sY (inches) 7 7J:.. 7½ 7 3(._4 8-t &! 8 0(_4 9 9-1 9-l 10 3 'iii 2 

____ L.x;_ ·~ -----
liO. (l~a.y) 4 9 7 59 15 3 71 5 27 
1-~o. (June) 3 2 15 21 6 15 3 10 
Ho. (July) 3 24 6 7 38 15 
}To• (lu-1.g.) 1 8 47 17 4 
No. (total)P 4 3 11 10 99 6 51 9 171 3 22 56 

'Estimated wt. 
per fish9'/ .in .156 .l '74 .192 .211 .231 .252 .276 .300 .~2E .353 .411 

Total wt. 
(lbs.) .56 .47 1.91 1.92 20.89 1.39 12.85 2.48 51.30 .97 7.77 23.02 ---
Table 7 continued: 

Size 
(inches) 1~ 11 12 13 22 _8 
No. (1/a.y) 3 2 1 
No. {June) 2 1 
i:Io. (Jul,,' JI 

No. (A11e;.) 7 

no. (totd)~ 2 10 1 2 1 

Estimated vrt • 
per fisho/" 
(lbs.) .476 .548 .711 .904 4.379 

Total .-.t. 
(lbs.) .95 5.48 .71 1.a1 4.38 

The nuJr,ber of fist mei=.tsuring even inches is ~ot in proper proportion with the 
number r.avins fractional measL.rerr:ents. Obviously mio:ast1rer.ents on r.:e.ny of tr"e 
fish we:·e probe.bly :r-:.ot correct to more than the nearest half inch. 

~-· 

~/ 

Since each sheet i:r~dicated t'r:e a_verage size of the fish tal=en, the oistri bution 
as listed here is :10t co2-rect. Eowever, it a.~proe.ches the ectual size distrih,-:5 or,. 

To cc:r:v8rt ;rodtictio!"'. i:r_tc pou!Jds, the condition factor used was 1.4:E. This was 
found c:· L. A. iioodbury (m'l::1,blishetl) 9_s a.vera;e for 1:rool~ tr01,t in seven la~:es 
in Gle.cier Fs.t:c:na.1 ?ark. Ths av-ere.fee cor:dition of tr.e tront i.11 Lost Lake Yms 
probacly not less ttan 1.45, so the esti:ms.te of Yrei 0 !:.t ,_c:ic.ren ~ere a:;peE::--s to be 
e. relatively conser-vs.tive one. Fr. '.'[oodbur:,,· provided a te.blo b: vr:i.i.r,r 11is 
measurer:errts cot;ld be expressed in iriches ar.d ::ounds • 
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Table 8 

DIST?sIBU':i' ICE ."TD ·.TSIGHT OF CATCH, Lnc:r;i 
Vk, - 193~ 

Size (inches) 8 9 1 
92 10 10¼ 11 

Number (J_pril) 5 80 40 2 1 

Humber (t:ay) 7 5 9 

Nunil::er (June) l 

Number (July) 6 

Number (Au;.) 6 

Number (total) 13 85 6 55 2 1 

Tote.l weight (lbs.) 2.74 25.50 2.12 22.60 .95 .ss 
1 Y Footnotes under Table 7 apply here also. 

Fishing with worms rated second in effectiveness ir. 1935 end was decidedly 

best in 1936. 

The residences of the anglers were deteruined for both seasons, by 

corDBUnities the first year, by counties the ne::,.-t season; non-resic.ents are 

listed by state o:,·ly. A check of the residsnces of the an;;lers wl:.o fished 

Lost Lal:e in 1935 indicates that the lake attracted fishermen fron: a l~rge 

nun:ber of loce.lities. The cor.munities from which the specified nurr,ber of 

fisherr,en cen:e in 1935 to fish in Lost Lake was as i'ollows: Local (vrithin 

an approxims.te 20-mile radius, incli.;.dinc the tov;ns of ·.Tolveri:ne, !,fton, 

Qnav;E,;i, Tovrer,Vanderbilt and Indian ].iver) 186, .Arm .fa_rbor 3, Bay City 3, 

Patt le crce:t 3, Bo;,.-ne City 14, Conway 1, Cheboyge.n 6, Ch&rlevo:Lx 1, 

Detroit 34, I:en.rborn 2, E. Lansircg;'.l., ?lint 3, Gaylord 11, GrorJ! ?a~ ids 4, 

... rones 1, Jec}:son 3, Kala.r:1e.zoo 5, Le.nsir:.g 7, Yullet Lake 1, J:ioland 16• 

Mt. Clenens 2, I~t. Fleas:mt 4• Itonroe l, 1\tskegon 2., Hor-th Star 4, Nev:aygo 1., 

r>- '21 0 . ? " + ky 4. l P . . 2 r• • l " Th "J • 1 v>'iOSSO o 1 Cl011 ~, ;--e,aOS - 1 _OD"GJ.8.C , 0ag1n&Vi _;:;, _.ree ~.lvers -, 

Topi:::::..abee 9, ','f:re.r1dotte 3., ';7aloon Lllke 2, Ypsile.:nti 4, and Vicl'.:sbu.rg 2; 

Ohio 5, Indiana 4., Illir_ois 4 snd Fen:~sylvania 2 • 
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Taole 9 

:SF?I/~?IVE?ESS U? ?l,lTS US~D O:T LOST LAY.E, 1935 

lTo. 1Js::ng !To. :,ours :fo. ~. . r isn 
Ea.it bait be.it used caucht 

Insects 33 59.00 25 
Art. Fly 
l~ir:nows 

21 42.50 26 
117 495.75 2!§ 

78 113 Worms -~---------~~-----,..:;..--------Sp:i nn er 
193.25 

4 5.25 1 
Plug 

Bait 

Insects 

Art. Fly 
Einnows 
Yiorrn.s 
Spirner 
Flug 

1 

uo. using 
bait 

1 
3 

32 
65 
0 

1 .5t'5 -
Table 10 

1'~0. hours no. fish 
bait used caught 

4.50 0 
6.25 1 

106.75 20 
183.00 106 

- -- -

Fich per 
hour 

.42 

.6'! 

.44 
e58 
.19 -

Fish per 
hour 

0 

.16 

.19 

.S'S --

.t_ve. size 
of fish 

s.5 
s.4 
9.1 
s.1 

11.0 -

Ave. size 
of fiGh 

-
8 

9 ."S 
--g~ 

--
Over half of the fishermen in 1936 were from three nearb;y counties 

( Otsego, Cheboygan and Emr.cet). The counties represented nnd the mu::ber of 

anglers fro!'c ea.cl; are: otsego 52, &:me-I:: 26., Cheboyga.YJ. 22, "\'fa~_me 10., 

Kalamazoo 'J, Presque Isle 7, l!idle.nd ?, I."uskegon 4, Charlevoix, Calhoun 

and ~;enesee 3 each, Alpena s.nd C}1 ippevra 2 eacr'., a..~d one ee.c}-, frol"l Jackson, 

Oal::la.ncl, st. Clair and 1 ''s.::1--tena:w. Uon-:resider..ts vre,·e 7 fror: Cr,io, 5 fron 

Indiana and 1 f'ro:r, Illi!1ois • 

T:he J'10ld ,·;as ezce~,tio;:ally rood in 1S35, but 01cl:;- fair tLe r:.ext 

ses.son. ?he decline in the fishing st~g[ests that chances in the 1re1rn::;eDent 

of' t'.is leJ:e are to be made if tl-.e fishing is to be ,r,ai~tsinecl on a satis-

factory level. The declin'J is even :.ore strikinc v;hei1 the lfr,ited r:;e1,eral 

census dv.ta for 1931 a,-e taJ:en into conEideration, for, in tLs:t year, tvro 

rr:n eaucr.t 58 trv1t in one do.~- before th<; ses.son ope!led 8.Jlc'. a total o:" 
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104 trot1·;; -:;e::e recorded as caui:;ht in 194 :,ocirs en tl-:e openfr,c; da~, of fish­

ing. Since onl~- 200 fish had been Dlanted the total yield could not have 

exceeded that of 1935 ,;;hen ah,ost 500 fish were te~:en but t}:e catch per 

hour vms ver-:/ r:uch better in 1931. Alnost all of the trout viilich ,;ere 

planted survi~ed in 1931, but thereafter t:,_e survival from tte stoc1:ir.g 

has apparE:nt l;r dee reas ed constantly• ·.'.'bet her or to what der;ree t}:i s trend 

vrilJ. continue will be deterrrined from tl,e further creel census on ttis lc.ke. 

Creel census on ·;rest Lost Lake 

Fishing on 1;Vest Lost Ls.ke differed from that on Lost Lake and IIer:-J.ock 

Lake in that it declined very little in 1936, when in fact, both the number 

of fishermen and the rn.1mber of fish caught incree.sed. The catch per hour 

and in pounds decli:,ed slightly however. In 1935 the fishing was concer..trated 

in :uay, ·whereas in the next season it vras distributed relatively evenly through­

out the sea.sen. During the first season of the census 164 fishing records 

were obtair..ed representing 582.25 hours of fisr.ing. The fish were of a large 

avera.::;e size (10.f inches) and were taken at. the rate of one fish per 3 hours 

of fishinE:• West Lost Lake yielded 199 trou~ in 1935. 

In 1936 the fishing records totaled an even 200 and represented 658.25 

hours of fishinr. In that year the lal:e yielded 254 trout, at the rate of 

o.3 fish per fishing hour. 

In terr,s of rouncls per acre the yield vms 23 .E rounds for trie first 

year e.nd 22.E rounds for the second yes.r, a r.e.:"."c.ly si~:nif'icB.nt decline of 

one rourc.c. per acre. ?evr under-sized fish were re·: orted in eitr.er years. 

General data. on the fis:1ing is s~:ovrn, 'by :cr:onths, in tables 11 a.YJ.c. 12. 

It will be noted that fist.in£ declined each mocJ.th L-1 1935; but was a:r,parent-

ly best in July d.1..;ring the ne}:t season. Good trmrt i'i sl-.ing in July see:rc.s 

unusual a.Y\•; tho 2uccess d'."ring that n:or,th in 1936 ca:::r1ot be expl~d :-;ed. 
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l~u.mt:er fi s ::ie r.llfil1-
davs 95 

:!Tum'E~r fishermen 
taking no fish 54 

?Jurnoer 0 

hours fished 376 
EtID..ber of le ,;·at ---

fish +a1-,""~- 161 .._, --V 

Fish per fisherman 1.7 
..., .. 
i'lSH per hour 0.13 

Ave. size of legal 
fish (inches) 10.2 

1:ur.iber of under .. 
sized fish.1/' 14 

y/ 
All brook trout 

1/' }Tot i•1cl11ded iil cc.lc,J.lations 

Lpril 

l~um~;er f5. s he:rrnan-
da;ys 12 

17ur_ri1Jer 1 isher:wen 
·sa_~i~1.E no fish 7 

1Tumser hours 
fished 34 

1.ur:ber ega V 
fish .L ,,,.0 - 17 1....,8.J,._ ....... n 

l:•l S1, per ff2.1-
er::ia.n 1.-n 

Fis:"l .,..,,,,.,. ho-;;.r o.s L-' ...,,_., 

.!-_ve. size o:" legal 
fish f • " \ 

1. ::.ncnes; 9.3 
:I--ino er un.(:.er-

size,} ::•ishV 9 

J/ J.11 ·orook trout 
V :~ot L1.cluded i:1 calc·,1lc.tions 
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Tatle 11 

r,~- .. ,--.~:--:-, 

\,J_' 1 :.:.: J_ 

June July Aug. 

35 26 8 

23 19 7 

106.75 78.0 21.so 

23 14 1 

o.66 o.s3 0.1:3 

0.22 0.18 0.05 

9.0 11.7 13.0 

l 7 0 

Table 12 

I:'i?.y Juno July J:.ug. 

55 34 4:2 45 

33 22 23 27 

204 112 104. 7.~ 172 

84: 28 84 37 

1.52 o.s2 2.0 o.82 

0.11 0.25 o.so 0.22 

s.s5 s.1 9.15 9.2 

3 1 

1935 

':'otal or 
A-verase 

164 

103 

582.25 

199 

1.2 

o.34 

10.5 

22 

(:'A,,"'1.J.. 
Vv,.._ \_, e 

12 

9 

31.50 

4 

o.:53 

0.13 

9.0 

P:n· 
Acre 

41 

145.50 

50 

5.5 

Totc.l or ?sr 
/vera;:e ~·:..ere 

200 50 

121 

658.25 1611.3 

2~.!1. 0- 63.'1 

1.3 

0.30 

9.4 ·-----------
13 ~ " 0 • .:, 
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In 1335 trout of a length of 11 mid 12 inc~es Tiere well re~rese~~ed 

the :records fail to j:1c1icnte tl:at ··•est Lost L~:e was st,Jcl:ed that year. 

It is i:r~;roba.ble the.t the lake was stoc,:ed before 19,33 beca".lse the state 

did not stoc1-: K'l~' of the lakes i:1 the ares. ,Tlt}, trout tefore that y'3ar and, 

at least that :~he trout which were caur;:it i::1 1935 had reac!rnd ?~Tl average 

lencth of about 10.5 inches in about 2 1/2 yea.rs. The fe.ct that the lake 

contai~~ed onl~,,- fora,ce fis}: before t:~e stocl:i:t!f., ~~-~: tllc ;robal):i_lit:;-- that 

trout food was pl-sntiful \'iould exple.in such r;oocl 6ro-rrth. 

By 1936 the e:verage size hnd declined; on.l;:r 4 fish lonc:er than 11 inches 

are recorded. It is ;_::robab1'3 that the 1933 stoc':i11c vms represented poorly 

i::' at all i.n the catch. The 8-incr~ fish ·were probably primarily of the 1335 

stocking and the larger fish chiefly of the ple.nt in 1934. Since scale 

sairples to deterrr_ine the ages of the fish vrere not taken, ho•:rever, ai"'1.y attempt 

to indicate the ages of the size groups is imrely h:,'pothetical. Size dis­

tribution and weight of the fis"h in each sroup is shovm in tables 13 snd 14. 

The effectiveness of ·the several baits used varied fro-r,,_ t 1"'.e one year 

to the :c.e::-:t; \·ron:,s were ,:cost effecti v-e in 1936 but yielded relati-rely poor 

resulJ:;s tr.e previous year. tata on the be.its used a.re slcU-'111 in tables 15 

8.r-d 16 • 

listed for the 1535 fish0rmen, wit~ the nud~er froE eact residence, ~re: 

Local (;;rit:-:.ing a. 2~1-mile radius) 62, Au Gres 1, Cheboy?a..'1 3, ~)etroi-t 11, 

Dearbor:1 l, S-aylord 11, Jackson 3, La.,1si.:c;; 22, :-G.cl:inn.·;r 1, L;_;_s1:er:on 3., 

Or~e:- 2., .?erry 1, ?etos}:y 13, ~•o:-::tiac 5, Ro:r,eo 4, Ro:rs.-2. Ocl: 2., Jo~ns 2, 

:'rs.verse ,-.:i ty ,3, To1:inabee 4. 
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Tnble 13 

:)IZE ,_,; l.3 ~ ---..!...~-- ,_·? j_ ', .• :. ;_,_l -~---::' :_1:.1· LO?-:' L'-?., 1935 

-----------------------------------------~ize 
( inc~es) 7-'.!,_ 8 8} 1 9 9c} 8 8-:r 
::o. ( =~ay) e: 14 4 1o 28 v 

lJo • (June) 1 1 10 5 
:To. (July) 
1~o. (f_uz.) 
J_·.:o • (total) 5 15 4 11 38 5 

Ysti1n9,ted vrt. 
'Jer fish (lbs.) .174 .211 .231 .252 .380 .353 
Tota ~ .. , • 
(lbs.) .87 3.17 .92 2.77 11.10 1.77 

1 / 
v Cor:1.ments under tablo 7 o;:-ply here also. 

'fable 13 continued: 

Size 
(inches) 111 12 13 1.3,l 

(Kay) 6 
:x 31 I .8 

tTo. 
No. (June) 1 2 
Ho. (July) 2 3 
l'1'o. (Au:.) 1 

1'Jo. (Total) 6 34 4 3 

-rsti~rn.e.ted '.<rt. 
per fish 
("' ) \.LGS• .1323 .711 .904 1.012 
Tota-1 w:i~. 
(lbse) 3.76 24.17 '.3.62 3.04 

Tabl2 14 

Size 
(inches) 8 s½ 9 915- 10 ,_ 

i-:o • (April) 1 10 6 
~~o • (niy) 12 11 55 
]':o • (June) 8 9 2 8 
::o. (July) 8 3 16 44 
lTc • c·-,~ ) ..:1. ...... c.• 10 1 12 1 9 
l'o. ( :=:e~t.) 1 - 1 2 

:-~o • (Tot.al) 40 4 59 49 78 

THtL¥· 8.44 1.01 17.70 17.30 32.06 
v co~:.~~e~~ts cmder ::'able 7 e.r;:>l:,r e.lso }!.9:--e. 

10 
20 

6 

26 

.-111 

10.69 

17 

1 

1 

2.021 

2.02 

11 

6 

13 
1 

20 

10.96 

10ft 11 

1936 

11-i 

1 

2 

3 

1.38 

12 

1 

1 

.71 

42 
3 

47 
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The residences, listed by counties, in 1936, indicate that over 60 per 

cent of the fishermen were from three nearby counties. Cheboygan County 

provided 72 of the anglers. The other counties, with number of anglers 

from each, are: Otsego 31, Shiawassee 19, Enm1et 22, Ingham 15, Wayne 9, 

Gratiot 6, Jackson 4, Genessee 4, Mecosta 3, Saginaw 3, Charlevoix 2, Kent 2, 

Kalamazoo 2, Oakland 2. Four of the anglers were non-residents, all from 

Ohio. 

Bait 
Insects 
Art. Fly 
Minnows 
Worms 
Spinner 

Bait 
Insects 
An. Fly 
Minnows 
Worms 
Spinner 
Plug 

Table 15 

EFFECTIVENESS OF BAITS USED, WEST LOST LAY.E, 1935 

No. using No. hours No. fish Fish per 
bait bait used caught hour 

2 r.o 3 .so 
12 3s.o 36 I.ti 
46 227.75 102 .is 
68 206.75 64 .zG 
4 1.so - -

Table 16 

EFFECTIVENESS OF BAITS USED, WEST LOST LAKE, 1936 

No. using No. hours No. fish Fish per 
bait bait used caught hour 

1 4.25 - -1 i.1s 1 .21 
5g 233.25 10~ .1:"I 
3~ 1og." 83 .7~ 
r 2.<:i -2 s.so - -

Ave. size 
of fish 

1:s.s 
s.1 

10.9 
10.0 
-

Ave. size 
of fish 

-e.o 
g_:g; 
g.~ 
--

Judging from the trend of fishing in Lost Lake and Hemlock Lake, 

both of which have had a slightly longer fishing history, it seems probable 

that the fishing in West Lost Lake will further decline. More definite 

information on the trend will eventually be available since the census 

will presumably be continued. 



Creel Census on Hemlock Lake 

The fishing on Hemlock Lake in 1935 and 1936 was disappointing. The 

trout recovered by the survey party in 1932 were large and in excellent 

condition, and some good catches were made in 1934. It was assumed, there­

fore, that the yield in this lake would prove to be excellent during the 

seasons covered by the census. However, only 215 fish were taken from 

HeroJ.ock Lake in 1935 and only 52 in the next year. Compared with the Lost 

Lake fishing, this lake was not fished intensively and the yield was much 

lower. Hemlock Lake yielded one.fish per day's angling in 1935 and less 

than one fish per day 1 s fishing in 1936. Most of the trout were taken in 

May each year. The anglers took some creek chubs while fishing for trout 

but these fish are not included in the general data on the fishing as listed 

in tables 17 and 18 or in the subsequent tables. 

Per acre, Hemlock Lake yielded only 8 pounds of trout in 1935 and cnly 

4.3 pounds in 1936. It has been well stocked (perhaps too well) with trout 

in recent years and, ecologically it seems suited for the fish. Why fish­

ing has been so poor in the last several years has not been explained. Most 

of the fish caught in 1935 averaged from 7 to 9 inches in length. and wEr e 

probably most of the 1934 stocking. Fish caught by the writer in this lake 

in 1934 as well as fish seen by him that season averaged almost 9 inches 

in length a:rter having been in the lake almost a year. It seems therefore 

that the fish grew r.:.ore slowly a:rter the 1934 stocking. The 8-inch group 

predominated in 1935 whereas the 9 inch gro~p apparently predominated the 

previous year. The 10 inch group predominated in 1936 1 suggesting that the 

1935 stocking of 5.ooo brook trout had been unsuccessful or that these fish 

had not yet reached a catchable size. The size distribution and the weight 

of the catch for the two seasons are listed in tables 19 and 20. 
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Table 17 

MONTHLY ANALYSIS OF FISHIUG ON HEMLOCK LAKE FOR 1935 

Total or 
May June July Aug. Average 

Number of fishennan-
days 123 37 44 8 212 

NUlllber of fishermen 
taking no legal trout 

Namber of hours 
72 21 27 4 89 

fished 373 116.50 110 22.50 622 
Number of leial 
trout taken 143 15 40 17 215 

Fish per fisherman 1.2 .4 .9 2.1 1.0 
Fish per hour .3B .13 .3S .~ .ss 
Ave. size of legal 
trout (inches) a.2 7.7 7.8 s.s 6.1 

Number of undersized 
trout 277 45 22 0 344 

/ 

YEleven creek chubs were also caught, but are not included in these 

Table 18 

MONTHLY ANALYSIS OF FISHING ON HEiiLOCK LAKE FOR 1936 

April May June July Aug. Sept. 
Number of fisherman-

days 
Number of' fishermen-

18 37 8 8 l 3 

taking no fish 12 23 8 6 l 0 
Number of hours 
fished 62.50 120.so 21.so 16.50 l 19.50 

Number of l~l 
trout take 8 29 0 0 0 15 

Fish per ?isherman .:;pi; .,~ 0 ~ ~ s 
Fish per hour .!3 .24 ~ ~ ~ .77 
Ave. size of legal 
fish (inches) 11.s 10.7 - - - 9.9 

Number of under-
sized fish - l 1 0 0 0 

YA total of 25 creek chubs were also taken but are not included in 

Per 
Acre 

35 

104 

36 

57 

calculations. 

Tote.l Per 
or Ave. Acre 

75 12.s ___ ._ ______ 

50 -
241.50 40.2 

52 8.7 
.~9 -.~m -

10.6 

21 3.5 

the data.. 
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Table 19 

SIZE DISTRIBUTIOU AND 'WEIGHT OF CATCH~, HEELOCK Ll1.KE, 1935 

(inches) 7 71=._ 
4 7½ 7 3/4 8 s½ 9 M-2 10 

No. (May) 12 1 28 2 40 10 47 2 1 
No. (June) 4 3 6 2 
No. (Jttly) 6 15 15 4 
No. (Aug.) 2 15 
No. (total) 22 4 43 2 63 25 53 2 1 
Estimated total 
wt. (lb.) s.10 .62 7.48 .38 13.29 6.30 15.90 .71 .41 

11 
.7 Comments made under Table 7 apply also here. 

Table 20 

DISTRIBUTION AND WEIGHT OF CATC~ HEMLOCK LAKE, 1936 

ize 
(inches) 

No. (April) 
No. (May) 
No. (June) 
No. (July) 
No. (Aug.) 
No. (Sept.) 
No. Total 
Total weight 

(lbse) 

9 

1 

1 

9½ 
-
2 

-
4 
6 

2.13 

10 11 
1 2 

15 5 

-
11 
27 6 

11.07 s.29 

Yco:mrnents made under Table 7 apply also here. 

12 122 
2 

5 
2 1 

1 1 

4.98 .81 

131 
3 

3 

3.04 

A study of the effectiveness of the several kinds of bait which were 

used shows that artificial flies a...nd insects were apparently the better 

baits. Data on the baits used and their effectiveness are included in 

tables 21 and 22. 

Residences of the fishermen in 1935 were not compiled; those who 

fished the lake in 1936 were from 10 counties in Michigan and one was from 

New York. 
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Table 21 

EFFECTIVENESS OF BAITS USED, HEMLOCK LA .... 'ICE, 1935 

No. using No. hours No. fish Fish per Ave. size 
Bait bait bait used caught hour of fish 

Insects 13 34.50 20 .53 a.1 
Art. Fly 
Minnows 
Worms 
Spinner 

Bait 

Art. Fly 
Minnows 
Worms 
Plug 

12 30.50 9 .30 
16 62.75 18 .29 

122 343.50 122 .33 
5 9.25 1 .11 

Table 22 

EFFECTIVENESS OF BAITS USED, HEMLOCK LAKE, 1936 

No. using No. hours No. fish Fish per 
bait bait used caught hour 

3 6 5 .83 
11 40.5 13 .32 
27 95.5 15 .16 
1 1 3 3 

Creel Census on South Twin Lake -----

7.4 
a.1 
a.o 
7.5 

Ave. size 
of fish 

10 
10.4 
10.9 
13.5 

South Twin Lake was stocked with minnows in the summer of 1935 and 

with 100 adult rainbow trout in the fall of the same year. From the time 

of the poisoning of the fish in this lake in September 1934 to the time 

of this stocking the lake had been without fish. 

As shown in Table 23, South Twin La.lee yielded 62 trout during the 

1936 fishing, it is certain therefore that at least 62 per cent of these 

fish had survived and it is probable that the actual percentage of survival 

was much higher. 

The trout were caught only in the early part of the season (April and 

May) and in the last few days of the season (September). The lake yielded 

only about one fish per five hours of fishing. According to Guy Lincoln, 

who made the plant, these fish weighed three-fourths of a pound each when 

stocked. 
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The lake attracted fishermen from 14 different counties in Michigan 

and from two states (5 from Ohio, 4 from Indiana). 

Table 23 

tfQlTTHLY Alr.ALYSI SOF FISF ING Oi'T SOUTH TWTH LAKE, 1936 

No. No. fishermen ffo. No. Ave. catch No. of 
fish- trucing no Leg~ hours Size per fish 
er- fish fish · Hour per 
men fisher-

No. % man 

Hours 
per 
fish-
erman 

April 25-30 28 19 68 26 10.0 13.7 o.4 0.9 2.s 
May 1-30 93 73 78 33 287.50 14.0 0.1 o.4 3.1 
June 1-3-5-25 8 8 100 - 20.76 - 2.6 
July 4-23 6 6 100 - 10.0 - - - 1.7 
August 5 l l 100 - 1.25 - - 1.3 
Sept. 6 1 - - 3 s.o 1s.o o.6 s.o s.o 
Tota! or ave. :t37 !~7 7S ~2 394.si, !3.ti ~.I~ "·s 2.§ 

1 / 
Y' All rainbow trout. 

Creel Census on Pickerel Lake 

The census on Pickerel Lake (tables 24 and 25) was doubtless incomplete, 

as the census taker was chiefly engaged in checkine the fishing on the 

trout lakes., but it is thought that the data are more than half complete 

for the fishing from the opening day., June 25., until September 7., when the 

census was discontinued although fishing was legal through the winter. 

Only 123 fish are recorded as having been caught. These fish we,e taken at 

the average rate of 0,1 fish per hour. Yellow perch predominated in the 

catch. The information., though incomplete, indicates that fishing in 

Pickerel Lake has been poor and that the yield has been lmv. It will be 

determined if possible whether the yield increases considerably at'ter the 

fertilizing of this lake (see p. 0.,2/ ) has been completed. It is expected 

that the creel census on Pickerel Lake will be continued and will cover 

all fishing during the coming season. 
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Table 24 

1l01JTHLY .ANALYSIS OF FISHING ON PICKEREL LAKE., 1936 

No. No. fishermen No. No. Ave. No. of 
fish- taking no legal hours size fish 

Date er- fish fis~ per 
men No. % fisher-

man 

June 25-30 13 3 23 68 53.0 s.1 5.2 
July 36 20 55 46 91.2 s.s 1.3 
.August 4 3 75 2 15.5 1.0 o.s 
Sept. 1-7 5 - 7 11.0 14.4 1.4 
Totals or ave. 5S 26 4!:: !23 !70.7 s.~ 2.l 

Table 25 

lTlHt'BER M'TI AVER_AGE SIZE OF FISH TAKEN FROU PICKEREL LAKE, 
BY SPECIES, 1936 

Brook: Yellow Sm.al I-mouthed. 
•rrout perch Bass 

Catch Hours 
per IB r 
hour fish-

erman 

1.3 4.1 
o.s 2.5 
0.1 3.9 
o.s 2.2 
0.7 .. -

2.!i 

Bu11-
heads 

Date No. Ave. size No. Ave. size No. Ave. ~ize No. Ave. Size 

June 25-30 5 9.3 63 a.o - - -
,July 1-29 5 11.4 38 a.o 1 10.0 2 12.0 
.August 6-7 - - 2 7.0 - -Sept. 1-7 7 14.4 - - - - -Totals or 
averages 17 11.1 103 7.7 1 10.0 2 12.0 

Creel census on North Twin Lake ----- -----
Jfo cen:aus was taken in 1936 on North Twin Lake, but fishing records 

for 4 fisherman-days were submitted. The two fishermen (fishing 2 days 

each) caught a total of 21 brook trout averaging 111/2 inches in length 

end 48 perch averaging 6 1/2 inches in length. These 69 fish were taken 

in 22 hours of fishing, an average of about 3 fish per hour. The informa­

tion is too meager to be of much value• 
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Creel Census~~ Pigeon River 

Incomplete census figures are available for e. section of the Pigeon 

River from near the Vanderbilt road (south line of section 17, T. 32 N., 

R. 1 w.) to the old forest headquarters site (Section 10), a distance of 

about 2 1/2 miles (straight line distance--much longer actual stream 

distance)• This ini'ormation is included for comparison with information 

on the lakes and is shown in the tables below (Tables 26-29). 

The information on fishing in the Pigeon River indicates however, that 

tr~s fishing is not very good. The census covers only primarily the poor­

est period of the season for trout fishing. It is probable that the fish­

ing was very much better in late April and May, also that it was more in­

tensive at that season. The river is heavily fished and is fished by 

anglers from a wide variety of communities (tables 28 and 29). It is probable 

that the river would have been fished even more intensively had not the 

trout fishing in the other lakes been developed. The largest number of 

resident anglers were from Wayne County. Non-residents crun.e from seven 

states and the District of Columbia. 

Table 26 

MONTHLY .ANALYSIS OF FISHING ON THE PIGEON RIVER, 1936 

No. of No. fishermen No. No. of Ave. No. of Catch Hours 
fisher- ta.king no legal hours size fish per per 
men f'ish fishV per hour fisher-

No. % fisher- man-day 
man 

3 12 9.0 s.3 4.0 1.3 3.0 
119 78 66 178 430.25 8.5 1.5 o.4 3.6 
86 51 59 107 259.50 8.5 1.2 o.4 3.0 

62 38 61 79 189.25 a.4 1.3 o.4 3.1 
29 11 38 53 89.0 s.2 1.s o.6 3.1 

To a s 
or averages 299 178 60 429 977.0 8.4 1.4 o.4 3.3 

1 
v" 377 creek chubs also caught--not iJcluded 
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Table 27 

NUMBER AND AVERAGE SIZE OF TROUT CAUGHT IU FIGEON RIVER, BY 
SPECIES, 1936 

Date 
May B-17-29 
June 
July 
August 
September 
To a s 
or Averages 

l-

Brook trout 
Number 

11 
166 

97 
73 
41 

188 

: . 

Ave. Size 
s.s 
a.s 
a.s 
s.3 

s.1 

3'/'f CI eek ehtibs also eaught••not included 

Table 28 

Rainbow trout 
Number Ave. Size 

r 9.0 
12 a.o 
10 7.7 
s a.1 

12 8.7 

41 a.4 

RESIDENCE OF RESIDENT .A!-TGLERS, PIGEON RIVER, 1936 

County 
Wayne 
otsego 
Cheboygan 
Ingham 
Genesee 
Gratiot 
Kent 
Oakland 
Oceana 
st. Joseph 
Emmet 
Mecosta 
Muskegon 
Clare 
Kalamazoo 
Saginaw 
Washtenaw 
Branch 
Charlevoix 
Monroe 
Shiawassee 
Bay 
Berrien 
Isabella. 
Jackson 
Macomb 
Calhoun 
Crawford 
Gladwin 
Ionia 
:Midland 

Totals 

May 

2 

1 

3 

June 

54 
14 

2 
5 
3 
1 
l 

2 
4 
2 
4 
5 
2 
3 
2 
1 
1 
2 

1 

109 

July 
22 

7 
7 
4 
2 
3 
3 
3 

1 
3 

1 

2 

2 
2 

1 

1 

64 

August 

13 
4 
3 
3 
3 
4 
2 
2 

l 

2 
1 
1 

2 

1 

2 
1 

2 
1 
1 

49 

September 1-7 
13 

1 
4 
2 
2 
1 

2 

-

1 

26 

Total 
102 

27 
12 
12 

8 
8 
6 
6 
6 
6 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 

251 
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Table 29 

RESIDENCE OF OUT-OF-STATE ANGLERS, PIGEON RIVER, 1936 

state May June Jul~ August se;etember Totals 

Ohio 2 8 7 1 18 
I¢~inois 1 4 1 6 
Indiana 4 4 2 1 11 
California. - 1 - l 
New Jersey - - 2 2 
Kansas 1 1 
Pennsylvania l 1 
Dist. Col. - 2 2 

Totals 8 18 13 3 42 

Discussion 2.£_ ~ Fishing 

Prior to 1930 the lakes in the Pigeon River state Forest supported 

almost no angling, but the Pigeon River was more or less heavily fished. 

The attempt to improve fishing in the lakes was prompted, partially, by 

the apparent over-fishing of the Pigeon River in tha.t section of the 

river located in the general vlcini ty of the lakes. A study of the fish­

ing history of the lakes and the river suggests the following points: 

1. The Pigeon River in 1936 provided relatively poor fishing dur­

ing much of the season. The average catch of 0.4 trout per hour (average 

length 8.4 inches) was much lower than the average catch per hour for 

the general area in 1935. According to the 1935 general census (data 

for 1936 are not yet available) the catch per hour for trout waters in the 

9 northern counties of the Lower Peninsula was 0.9 fish per hour--double 

~aa~ the catch for the Pigeon River. A catch of o.s fish per hour was 

reported as average for the entire state. Because of the increased fish­

ing in the Pigeon River State Forest, resulting from the building of 

better roads in the area, m1d pe,haps from other causes, L~provement of 

t~e fishing in the lakes is especially desirable. 

2. The three lakes on which fishing information for two seasons 

is available (Lost, :Vest Lost and Hemlock) supported 763 fisherman days 
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in 1935 and 439 fishenn.an days i..~ 1936. The other la.~es in the area sup­

ported relatively little fishing. 

3. T~ese three lakes yielded 875 brook trout i~ 1935 a.Dd only 472 brook 

trout in 1936. These figures probably represent well over 50 per cent of 

all fish taken from the lakes in the area. 

4. The yield of the three lakes declined in 1936 over 1935. Informa­

tion for each year on the catch. the pounds per acre and the average size 

of the trout caught, is shomi in Table 30. The reason or reasons for the 

decline in yield have not been deter:nined; a decline in the food supply as 

a result of the very heavy stocking offers one plausible explanation. 

Observation fails to indicate however that the forage fish have noticeably 

decli,1ed since the time of the survey (1931--32) • 

'l'.able 30 

TREND IN THE CATCH AND SIZE OF BROOK TROUT TAKEN IN LOST, 

WEST LOST AND H!!MWCK LAKES in 1935-36. 

Brook trout Average 
Lake Year Number Pounds size 

caught per acre (inches) 
Lost 1935 461 30.2 8.9 

1936 166 11.s 9.3 

1935 199 23.5 10.5 
West Lost 1936 254 22.5 9.4 

1935 215 s.o 8.1 
Hemlock 1936 52 4.3 10.6 

5. Even though the yield from several of the lakes was relatively 

good, 58 percent of t~e fishermen in 1935 and 66 percent in 1936 caught no 

fish in the three lakes. 

6. Trout were generally caught least readily in midseason, at the 
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time when the tourist and resort trade is at its peak. The yield has prob­

ably been greatly increased by having these lakes designated as trout lakes 

to permit fishing earlier in the season. 

7. No one kind of bait was 1'ound to be invariably outstanding in 

ettectiveness and the general use of any one bait would probably increase the 

yield very little if at all. 

a. Intormation on their residence indicates that the anglers came from 

many communities, near and far. The economic and recreational value of the 

fishing in these lakes cannot be even roughly estimated, but is probably 

considerable. 

9. Intormation on one lake containing rainbow trout indicates that this 

species in lakes is most readily caught early in the season, as is the brook 

trout in lakes. 

10. The census indicates that the attempts at managing the lakes in the 

Pigeon River State Forest, though incomplete, have decidedly improved the 

fishing in these lakes. 
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STATE FO:B:Wr 

The fish that were removed from three of the lakes in the Pigeon 

River state Forest, when it became evident that good fishing could not be 

expected in these lakes without some drastic change in the fish populations 

or in the fish environment, were collected for laboratory study. Since the 

populations consisted almost entirely of perch (Perea flavescens), the 

study centered on this species. The few species other than perch enter 

into the discussions but were not studied in detail. 

The populations waich were studied were all taken in September, from 

South Twin Lake in 1934, from Ford Lake in 1936 and from section 4 Lake in 

1935. All were removed after being poisoned with powdered derris root (5 

percent rotenone content). In two lakes the recovery was facilitated by 

discharging dynamite after the poisoning. 

Studies of 81sh populations have been many and varied but actual 

studies of total populations seem to have been relatively few. Most notable 

of recent studies of total fish populations in .America are prehaps the 

studies in Illinois by D. H. Thompson (unpublished} and in Lake jesse, Nova 

Scotia, by Smith (1936). In Illinois the populations are being determined 

by fin clipping; the fish studied by Smith were killed by use of copper 

sulphate. The lake studied by Smith contained both yellow perch and brook 

trout, the same two species present in the populations studied by the writer; 

Lake Jesse, however, contained also a number of other species. The total 

production of fish in Lake Jesse as determined by Smith was 19.8 pounds per 

acre. 

Biological studies of the .American perch have been vecy numerous but 
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many ot these deal primarily with the food ot the species. These food 

studies are summarized by Adams and Hankinson (1928). Studies of the 

growth have been made by Harkness (1922} and by Jobes (1933) for perch 

in Lake Erie, by Hile (1931) for perch in a number of lakes in northern 

Indiana and by Schneberger (1935) for three lakes in northern Wisconsin. 

Greeley (1936} has given data on the growth of perch from a number of lakes 

in New York, but his material from any one lake is insufficient to yield 

a reliable growth curve. None of these authors studied any entire popu­

lations; their studies were generally limited to at most a few hundred 

fish from any one water. 

A number of life history studies have also been made of the closely 

related European species Perea fluviatilis •. Most noteworthy of these in­

vestigations, in so far as comparison with the studies on the perch of the 

lakes in Pigeon River Forest is concerned, are perhaps the studies of 

Jarnafelt (1921) in Tuusulasee, Finland, and the work of Huitfelt'-Kaas ......-

(1927) in Norway. Jarnefelt found the older age groups to be all females 

but failed to find an appreciable difference in the growth rate of the sexes. 

He found decided differences between the rate of growth of perch from differ­

ent waters. Huitfeldt-Kaas found that the females grew somewhat more 

rapidl~ than the males and that they grew to a much lager size. He found 

that in the older year-classes females predominated and that, in the oldest 

year-classes, all perch were females. On the other hand, he found that 

the males not infrequently appear to be the more numerous in the youngest 

year-classes. The writer~s findings on Perea flavescens agree with those 

of Huitfeldt-Kaas for Perea fluviatilis. 

The writer does not agree with Huitfeldt-Kaas, however, in att~ibuting 
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the apparent differences in age of the two sexes as shown by a study of 

the scales to the cessation of the growth of the males at a limited size 

and their consequent failure to 1(:i\?)n annuli. A more plausible explanation 

is that the males actually die sooner than females (as in other forms, 

humans included), on account of the greater viability of the females 

(Geiser, 1924). 

The inventory of about 160 lakes in Michigan, and other studies, 

indicate that populations of stunted perch are common. The stunting in growth 

is at least usually associated with an abundant population. It has been 

noted that predators are usually few where stunted perch are especially 

abundant. Perch are generally associated with the predacious northern pike, 

which under normal conditions especially are prehaps able to hold the perch 

in check. There is evidence, from reports for Otsego Lake and from the 

unpublished creel census of Houghton Lake, that a decline in the catch of 

pike tends to be associated with an upward trend in the catch of perch. 

The three populations from the Pigeon River Forest Lakes were studied 

separately and are discussed separately on the following pages. 

The Perch Population of South Twin Lake 

Because the stocking of trout in South Twin Lake was found to be 

relatively unsuccessful it was decided to make an effort to remove all fish 

in this lake by poisoning with derris root, and to restock later with trout. 

The poisoning was resorted to because of the unsuccessful efforts to materia­

lly reduce the perch population by setting gill-nets of seven mesh sizes 

varying from l¼ to 4 inches stretched measure, in this lake for several days, 

a few weeks prior to the poisoning and by discharging five sticks of dynamite. 

The perch obtained by gill-net and dynamite were placed in one lot (lot 4 of 

this study). 
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On the morning of September 20, 1934, an Institute party consisting 

of Milton B. Trautman and the writer distributed about 48 pounds of powdered 

derris root (5% rotenone content) over the surface of the lake. Most of 

the poison was spread by pouring an aqueous misture of the poison in the 

wake of an outboard motor; the remainder was broadcast by hand. About 8 

hours after the poision was distributed, 100 sticks of 40% dynamite were 

discharded in deep water (in three lots of approximately 25, 25 and 50 

sticks}, with the primary purpose of assuring a thorough circulation of 

the poision throughout the lake. 

The poision had killed a considerable number of fish before the dyna­

mite was discharged. Many of these perch were collected and are included 

here as lot 1. Lot 2 was collected on the same day but after the dyna­

miting. Lot 3 was collected on the following day. Most of the fish 

which floated, or which sank in shallow water, were recovered. To check 

the effectiveness of the poison and dynamite, a gill-net with the same 

mesh sizes as the one previously used was set in the lake overnight several 

weeks later. Although this net took no fish, a live perch was seen at the 

time the net was lifted. Not all of the perch were killed, but the popul­

ation seems to have been effectively destroyed, because further gill-netting 

in 1936 yielded no perch, and none were caught since the poisoning in this 

lake, on which a creel census was conducted. 

All studies of the perch were made from preserved specimens. 

All ~ch in all four lots were preserved in 10% formaldehyde and were 

later transferred to 7C1!, alcohol. In addition to the perch, a few trout 

were taken by netting and two were recovered after poisoning. No other 

species were taken or are known to have been present. Data concerning the 

trout are not included in this study. 
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The entire population was probably not collected for study, because 

some fish presumably died on the bottom in situations fro~ which they could 
~ 

not rise after decomposition had begun. The fish tended to come to surrace, 
/I 

when dying, and wase action tended to wash the dead fish toward the shore 

region where they continued to float, or sank in the shallow water. Most 

ot the fish that sank in dppper water later rose to the surface. Although 

a precise estimate ot the percentage of the total population recovered is 

not possible, it is believed that a relatively large percentage, much more 

than half of the population was collected. 

The purpose of this study is to describe some of the characteristics 

of this population of stunted perch, based on the collection obtained by 

the several methods indicated above. 

Total Population 

The four lots comprised a total of 3,615 perch. In addition, 503 perch 

were counted lying on the bottom after the last lot had been recovered. 

A total of 4119 fish are therefore definitely known to have been present in 

the lake. This number represents 955 perch per acre. The total population 

was probably about ltOOO fish per acre. 

The 3,615 perch had a total weight of 109.3 pounds (49,591 grams). 

This represents a weight of 25.4 pounds per acre. If the 503 perch which 

were seen but not collected were of the same average weight they represented 

a total of 15.2 pounds, increasing the total weight per acre to about 29 

pounds. The weight of the entire population was probably about 30 pounds per 

acre. 

~~~Distribution 

Weight, length and age were determined for all specimens. Both standard 
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and total lengths were recorded to the nearest millimeter. The fish were 

weighed on a Welch balance graduated to tenths of grams. The small fish 

were weighed in groups of 2 to 90 fish but all fish older than the l:I group 

were weighed individually. The length distribution irrespective of age or 

sex is shown in Table 31, in which the me~surements are grouped by 10 

millimeter intervals. The pronounced r:iode at 80-89 nnn. suggests that most 

of the fish probably belonged to one age group. Another mode at 110-ll9rnm. 

suggests the presence of another age category, which proves to consist of 

several age groups. 

Size Class 

50-59 
60-69 
70-79 
80-89 
90-99 

100-109 
110-119 
120-129 
130-139 
140-149 
150-159 
160-169 
170-179 
180-189 
190-199 
200-209 
210-219 

260-269 
270-279 
280-.289 
290-299 
Total 

Table 31 

SIZE DISTRIBUTION OF ALL PERCH, SEXES COMBINED, BY 

10 MM. CLASSES {STANDARD LENGTH) 

Number Jer cent of Total 

3 0.1 
0 o.o 

144 4.0 
2270 62.8 
345 9.5 
112 3.1 
357 9.9 
222 6.1 
93 2.5 
32 0.9 
18 0.5 

7 0.2 
3 0.1 
3 0.1 
0 o.o 
0 o.o 
2 0.1 

l o.o 
1 o.o 
1 o.o 
1 o.o 

3615 9~ 
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Ages were determined for all of the 3615 fish from an examination 

of the scales under a binocular microscope. The annuli were readily 

identified in the young fish 0:.and II groups) but were difficult to 

find in the scales from some of the older fish, especially in those 

from individuals in poor condition, since many of these emaciated 

individuals had apparently partially resorbed portions of their scales. 

For some specimens a large number of scales had to be examined before 

the age could be determined with any degree of certainty. Even though 

the scales were studied carefully, it is possible that the age deter­

minations on some of the older fish were incorrect. 

The number of the perch in each age group is shown in Table 32. 

The ages indicate the number of winter marks (annuli) • Since most of the 

fish were taken ~n September, the fish were actually almost of not quite 

one growing season older than the recorded ages. 

Over three-fourths (76.7%) of the fish were in one age group (II). 

There were more fish in the Ill and IV groups than in the 8 and I groups. 

The only age group represented by a definite mode in the length distribu­

tion is the II group. 

In general, after the second year the females grew more rapidly than 

the ma.las. In the I group the males were, on the average, longer and 

heavier than the females. In the II group the sexes were of about equal 

average length and weight and in all groups older than J:I the females 

were decidedly the longer and heavier. A few of the female perch reached 

an exceptionally large size. The single perch doubtfully of the VI group 

weighed more than 45 average perch in the Il group and almost as much as 

18 average sized male perch from the oldest group of males (IV). In his 

study of perch in three northern Wisconsin Lakes, Schneberger (1935) 
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found that the fem.ales grew much faster than the males in Silver Lake, the 

lake with the slowest growing population. This is in accord with data for 

South Twin Lake perch. In the two Wisconsin lakes (Weber Lake and Nebish 

Lake} where the fish grew more rapidly, the difference in growth rate of 

the two sexes was much less pronounced. 

y_e ~rouE 
Females (1530) 

Lot 1 
Lot 2 
Lot 3 
Lot 4 
Total 

Males (2085) 
Lot 1 
Lot 2 
Lot 3 
Lot 4 
Total 

Total (both 
sexes) 

Percent of 
total coll. 

Average Standard 
length in mm. 
Females 
Males 

Average weight 
in grams 
Females 
Males 

Average (app.} 
Total length in 

Females 
Males 

Average weight 
in ounces 
Females 
Males 

y·· A munber of the 
vri tr~ the olc.er 

Table 32 

NUMBER OF F]}f.:.ALE .AND :MALE PERCH IN EACH AGE 
GROOP I AND AVE...~GE LENGTH AND WEIGHT OF FISH 

IN EACH GROUP 

0 I II Ill IV V 

2 27 607 24 66 13 ... . .. 284 4 31 3 
••• . .. 320 6 31 2 

••• -1 27 65 13 . . . 
2 28 1238 99 141 18 

1 45 658 132 11 . . . 
• • • 3 497 59 32 ... 
• • • 10 361 108 42 . . . 
• • • 13 40 84 .9 ••• 

1 71 1535 383 94 . . . 
3 99 2774 482 235 18 

0.1 2.7 76.7 13.3 6.5 0.5 

44 80.4 87.l 125.0 134.2 169.l 
43 l" 89.0v 84.4 116.0 121.1 . . . 

2.7 7.7 9.6 30.2 35.3 76.5 
2.7 11.3C,/ 9.7 21.7 25.0 ... 

inches 
2.1 3.8 4.1 5.9 6.3 7.88 
2.0 4.2 4.0 5.5 5.7 . . . 

.09 .27 .34 1.07 1.25 2.70 

.09 .40 .37 .77 .89 ... 
!'.9.113 s in t!le I gro1:r; sLov.red e:cc e::;t i one.l ly re.,:id 

VI? 

... . . . 
1 . .. 
1 

... . .. . .. ... ... 
l 

o.o 

274.0 . . . 

445.3 ... 

12.49 . . . 

15.73 

• •• 

g:ro,rtr1 
fish a.:r .. d vri th 0tter r,en:bcrs of .:..=.t.s sc..:m.e B.ge grov.!=":. 

Over VI 

2 . .. . .. 
l 
3 

. .. . .. ... 
• •• 
• •• 

3 

.1 

282.0 
••• 

443.3 . .. 

13.83 ... 

15.55 
. .. 

ccr·pHred 
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A number of the males in the I group showed exceptionally rapid 

growth comp.ared with the older tish and with other members of the same age 

group. 

The perch or the dominant group (II) averaged only slightly over 

tour inches in total lengtht and only a little over a third of an ounce in 

weight. 

Some of the males in the I group grew very rapidly, compared with 

the other fish of the same age and sex. This rapid growth of a few in­

dividuals raised decidedly the average length and weight for this group. 

Such unusual growth was evident also in a few perch of the II group but 

was not observed in the older fish. Schneberger (1935) noted a similar 

rapid growth in some of the young perch of Wisconsin lakes. He stated 

that, "In the younger fish (age-groups II and III) cases are found where 

the annulus is far from the focus, indicating an extremely rapid growth. 

However, this type is rarely found in the older fish, suggesting that the 

rapid growers are shorter-lived." 

The approximate number and percentage of legal-sized fish in the 

South Twin Lake perch population was determined. Since all the perch were 

measured after they were preserved, it is impossible to determine exactly 

the number of fish of a given length because the amount of shrinkage is 

not knon. ~{owever an approximate correction for shrinkage following 

preservation was obtained through the application of the shrinkage factor, 

1.016, determined by Van 0osten (1928) for the lake herring. '?he legal 

length for perch in :lichigan is 6 inches {152.4 n:nn.). This figure divided 

by the shrinkage factor equals 150 mm. Accordingly all perch with a length 

of 150 mm. or more (after preservation) are here considered to have been 
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of legal length. The number of perch 150 mm. or more in length, by age and 

sex, and the percentge of the fish of each category that were of legal size are 

shown in Table 33. 

Table 33. 

NUMBER, AGE AND SEX OF ALL LEGAL-SIZED PERCH OF 
SOUTH '!WIN LAKES 

Fish 150 mm. or more in total length when preserved are regarded as 
having been of legal size. No fish of the O or I groups were that 
large. 

Age group II III IV V VI? VI 
Sex Male Female Male Female Male Female Fem. Fem. Fem. 

No. of fish 
of legal 
size 4 1 31 50 19 128 18 l 3 

Percent of 
all fish in 
age group 0.3 8.1 50.l 20.2 ~.4 100 100 lOO 100 

If the allowance for shrinkage was correct, 7 percent of all the fish 

collected, or approximately 60 fish per acre, were of legal length. Of the 

males only 2.6 percent were that large; of the female'>, 13 percent were of 

legal size. The ratio of legal females to legal males was approximately 

4 to 1 (199 to 54). Since some of these fish had very large heads and were 

-in poor condition, and since some were parasitized rather heavily, the per­

centage of desirable legal-sized fish in the total population was very saall, 

certainly less than 5 percent. 

The perch of South Twin Lake grew much more sl~wly than those of any 

other lake for which the growth of this species has been determined (Table 34). 

The slow growth in South Twin Lake contrasts strikingly with the growth of 

perch in Lake Erie, as determined by Jobes. In Lake Erie the perch had at­

tained an average size in the II group greater than that of the South Twin 
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Lake perch in the V group. 

Table 34 

AVERAGE ST».:11>.A.RD LENGTH IN MII.LIMETERS OF PERCH IN VARIOUS AGE 
GROUPS FROM SEVERAL LAKES, ALL COLLECTED IN sm .. ~~R 

OR FALL. 

Investigator and 
year of publica- Lake 

tion 

Eschmeyer South Twin, Mich. 
Harkness (1922) Lake Erie 
Hile { 1931) ,Y Wawasee, Ind. 
J"obes (1933) ~ ~Lake Erie 
Schneberger (1933) ~ebish, Wis. 
Schneberger (1935) Weber, Wis. 
Schneberger (1935) Silver. Wis. 

y/Data for 1925, '27, '28 combined. 

~/ Data for 1927 and 1928 combined. 

r Data for 1930, '31, 132 combined. 

~Data for 1928, '30, '31, 

~/Data for 1928, '30, '31 

'32 combined. 

combined. 

r 

87 ... 
86 

151 
124 ... ... 

Sex Ratio -

Age Group 
II III IV 

86 118 129 
144 168 187 
129 157 198 
178 191. 213 
157 173 209 
130 158 1?4 
109 120 145 

V 

169 
217 
220 
250 
245 
191 
173 

For the entire population the se:x: ratio•,was ?4 females per 100 males, 

a ratio of approximately 3 to 4. The ratios for the different lots were: 

Lot 1. (1568 fish). 
Lot 2. {913 fish). 
Lot 3. {881 fish). 
Lot 4. (253 fish). 

89 females per 100 males. 
54 females par 100 males. 
69 females per 100 males. 
74 females per 100 males. 

The ratios vary considerabl/ from one lot to another. Incidentally lot 4 

the smallest lot, showed a proportion of females to males identical with 

the proportion of the two sexes for all lots conbined. It is possible that. 

the poisoning was selective for sex, because of differential susceptibility 

or more likely of different habitat selection. The females, like those of 

Ford Lake (p.117), may well have been schooling separately and in the 
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shallow water, so that they were first affected by the poison. The 

data suggest that apparently random samples of a perch population may be 

inadequate for the determination of a reliable sex ratio. 

In this slow-growing population of perch, the larger fish were pre­

dominately females. All fish with five or more annuli were females. In 

the IV group the fem.ales predominate, but in the I, II and III groups the 

-
males were decidedly the more abundant. Apparently the females had a 

considerably longer life span than the males, a condi"Crion which is coL1non 

among fishes and among many other forms of animal life as well. Geiser 

(1924) held that females are inherently better fitted than males to sur­

vive adverse environmental conditions. Schneberger (1935) found the 

large perch to be predominately females in two of the three Wisconsin 

populations examined by him. Three of the four popu~ations of cisco 

(Leucichthys artedi) of northern Wisconsin lakes studied by Hile (1936} 

showed a preponderance of females. Hile stated further that ttwith the 

exception of the irregular data otl.Silver Lake the females tend to be­

come relatively more abundant as age increases." 

These observations strongly suggest that age composition should 

be given consideration in determining sex ratios. Had gill-nets been used 

to obtain the sample in South Twin Lake most or the young fish would not 

have been captured and females would have been found relatively the more 

abundant. The scarity of young fish in Schneberger's samples of perch 

from Wisconsin lakes probably accounts for the disagreement between his 

data on the sex ratio in the species and those obtained for South Twin 

Lake. Schneberger, using specicens caught by gill-nets and hook, found 

the ratio of females to males to be 100:126 in Nebish Lake, 100:76 in Weber 



Lake and 100:71 in Silver lake. The conclusions were based on 355, 407 and 

392 fish respectively. Silver Lake, with the greatest concentration of perch 

and with the slowest growing perch had the greatest proportion of females 

(59'/4 females). It is probable that he would have found decidedly different 

sex ratios had he been able to obtain a representative number of the smaller 

fish, which no doubt largely escaped his nets and hooks. The fact that 

the perch in South Twin Lake were dominately young fish (primarily the II 

group) certainly had a bearing on the sex ratio found for the fish in that 

lake, and on the disagreement between our findings and his. 

Condition of PercnV' --------
The coefficient of condition (K), an index of relative heaviness, was 

determined for individual fish. The formula K.W x 105 , was~ where 
3 

W: weight in grams and L: standard length in millimeters. 

Since all of the perch in the age groups O, I and II were not weighed 

indiVidually-, the values of K for fish in these age groups are only approx­

imate. The values of K were calculated individually for all older fish 

than those of group II. Table 35 shows the value of K for each age group. 

Table 35 

AVERAGE VA.IDE OF K FOR PERCH IN EAC'".d AGE GRO~ 

Age groupV I II III IV V VI? Over VI 

Females 1.49 1.46 1.51 1.42 1.46 2.17 l.97 
Males 1.4:9 1.51 1.41 1.41 •••• •••• •••• 
Both Sexes 1.49 1.49 l.~ 1.42 1.46 2.l'l l 92 
~· 

/cumber of perch in each group shown in Table 32. 
group not included in this table. 

The values of K were identical for the males and females in the I group. 
/ 

J1>iscussions of coefficient of condition and length-weight relationship are 
found in papers by Hile (1936) and others. 



In the II group the males were in slightly the better condition but in the 

groups older than II the condition ot the females was better than that of 

the males. The fish as a whole were in poorest condition in the III and 

IV groups. 

The distributioas of the individual values of K were detennined for 

each sex in each age group older than II. Without presentation ot the 

extensive tabular material it may be stated that for most groups the dis­

tribution is approximately that of a normal curve. In the population as a whole, 

the condition varies over a wide range--from a minimum of less than 1.0 to 

a maximum ot over 2.0. 

A comparison of conditions in the South Twin Lake perch with that of 

perch in other waters as determined by Schneberger and Hile is presented in 

Table 36. The fish from all the lakes were collected in BUilllller or fall. It 

will be noted that, with the exception of the II group in Weber Lake, the 

condition of perch from South Twin Lake was poorer than that in the other 

tour lakes. In making comparisons of the K values tor South Twin Lake perch 

with those of other populations, it should be remembered that all the perch 

from South Twin Lake were weighed after preservation. There is a strong 

possibility that the Twin Lake perch may have lost weight on preservation 

and that the recorded values found for K consequently may be too low. That 

fish do lose w9ight on preservation is indicated by the observations of 

Hile (1936) , who found the shrinkage factor for weight of cisco in one lake 

(Muskellunge) to be 1.181, in another lake (Clear) to be 1.144. 

Table 36 

COEFFICIENT OF CONDITION OF PERCH IN SOUTH TNIN LAKE, 
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IN THREE WISCONSIN LAKES, 

AND IN ONE INDIANA LAKE 

InTestigator Lake 
I 1% III 

Bsc~yer South Twin 1.49 1.49 1.43 
Hile Wawasee, Ind. 1.51 1.63 1.60 
Schneberger2-" Nebish, Wis. 1.67 1.64 1.63 

Age Group 
rJ 

1.42 
1.77 
1.72 

Sehneberge~ Weber, Wis. 1.65 1.44 1.54 1.61 
Sehneberge SilTer, Wis. •••• 1.57 

Jtata tor 1926, '27, '28 and '29 combined. 
~ata for 1930, '31 and '32 combined. 

~Length 

1.60 1.61 

V 

1.46 
1.70 
1-75 
1.65 
1.65 

Repeated observations of systematists suggest that, in normally growing 

fishes, the head grows more slowly, in proportion, than the body. In the 

stunted perch of south Twin Lake, however, the head generally grew more 

rapidly, in proportion, than the body (Table 37). 

The South Twin Lake perch appear to be further unusual in the possession 

of a head relatively much larger than that ordinarily recorded for the 

species. Jordan (1929) stated that the length of the head of perch is con­

tained 3 ¼ times in the standard length. In the perch in South Twin Lake 

the head measures about 2.9 times in the standard length. 

There seems to be so!!l.e correlation between the coefficient of condition 

and the length of the head (see Table 37). In general, the fish of this 

slow growing population in poor condition have relatively the larger heads. 

Table 37 

LENGTH OF IEAD, 1/E.ASURED INTO STA..'l'IDARD LENGTH, IN PERCH FROM 
SOUTH TWIN LAKE, COMPARED WITH COEFFICIENT OF CONDITION (K). 
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~e grouE I II III IV V vr? over VI 
Females 

Number l 28 76 78 18 l 3 
K 1.49 l.46 1.51 1.42 l.46 2.17 1.97 
Length of 

Head 3.20 3.09 2.84 2.86 2.96 2.96 3.06 

Males 
Number 13 42 121 5 
K 1.49 1.51 1.41 1.41 
Length of 

Head 3.11 3.10 2.90 2.78 

Because of the relatively large heads in this slow growing population, 

it was considered possible that the slow growth itself might be responsible 
~ 

for these large heads. If tl¼eee were true, the most rapidly growing fish 

of an age group might be expected to have the smallest heads. However, a 

study of the head length for 128 specimens of the III group (see below) 

indicates that the head length differjs little with differences in growth. 

The average sizes of heads for fish of different lengths are: 

Group Interval Number of Specimens Proportionate 
Length ot Head 

105 - 109 mm. 6 2.90 
110 - 114 mm. 33 2.87 
115 - 119 mm.. 67 2.86 
120 - 124 mm. 25 2.85 
125 - 129 mm. 10 2.88 
130 - 134 mm. 7 3.ll 
135 - 139 mm. 2 2.93 
140 - 144 mm. 3 2.97 

No study was made of the abundance of food organisms in the lake but the 

stomach contents of a number of perch were examined. A considerable proportion 

of the larger perch contained smaller perch, most of which were undigested. 

They may not normally have been cannibalistic, for it is probable that the 

SlllB.ller perch, incapacitated by the poison before the large fish were affected, 
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were in consequence easily captured by the large indiViduals. ~o doubt, 

however, the small perch do serve as an important food item for the large 

individuals. It is possible that the excellent condition of the larger 

females (part of the IV group and all older than IV) is attributable to the 

fact that they had survived and grown to a size large enough to permit 

them to prey upon the abundant supply of perch of the II group. 

A stomach analysis of 34 perch of the I group indicates that insect 

larvae and nymphs and small crustaceans constituted almost the entire food 

supply. Chironomids and Cladocera were the most common organisms. The 

insects included also other Diptera than Chironomidae, Ephemerida, Trichoptera, 

Ooleoptera and Odonata. The stomachs generally contained relatively little 

food but only one of the 34 was completely empty. The individual stomachs 
or' 

contained either insects &f. crustaceans; none were found to contain both forms. 

Analysis of stomachs of 50 specimens of the II group showed that the 

food eaten by this group was essentially the same as that consumed by the fish 

of the I group, except that a greater proportion of the stomachs contained 

crustaceans. The insects eaten were chiefly immature Diptera and Ephemerida; 

a tew Trichoptera were also eaten. The Crustacea were mostly Cladocera. 

Stomachs of 40 fish of the III group were examined. The bulk of the food 

consisted of the larvae and nymphs of Diptera, predominantly Chironomidae and 

Corethra. Small snails and small clams were eaten to a limited extent, along 
~~ 

with leeches, algae, Trichoptera., Hemiptera and ~tera. Six of the 

stomachs were empty. 

The food in the stomachs of 40 fish in the IV group was essentially 

similar to that eaten by the specimens of the III group. The most important 

items were Diptera, chiefly Corethra. Snails, clams, Odonata, orthoptera, 
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Coleoptera, Ephemerida, Trichoptera, leeches and crayfish were taken in 

very limited quantities. 

If the population is considered as a whole, it may be stated that at 

the time the perch were taken, Diptera constituted the chief food supply 

with Ohironomids and Corethera. apparently constituting the bulk of the 

food. In general the stomachs were relatively very small and contained 

little food. However, only 13 of the 164 stomachs were entirely empty. 

A scarcity of satisfactory food organisms for perch of intermediate size 

probably accounts for the slow growth and poor condition of the fish in 

this lake. 

Perch Cycle 

There is some reason to believe, although the evidence is not con­

clusive, that a def'inite cycle with respect to age and size composition of the 

stock normally occurred in the population. When the fish were killed the O 

and I groups were very poorly represented, and more than three-fourths were 

of the IL group. It is possible that, because of the paucity of available 

food, the perch of the II group subsisted on the young when these were 

available. Had the fish not been poisoned most of the II group would possibly 

have died of starvation in the following year, although enough adult fish 

would probably have survived to assure adequate reproduction. With most of 

the predators removed by starvation (as indicated below), a large crop of 

young fish would possibly again have resulted. In such a cycle one age 

group would be very abundant, would keep down the following two age groups 

by eating the young, would die of starvation in its t,t.hir,l year, and in 

dying, would make possible the survival of another group. The dominant age 

group of' perch in South Twin Lake for successive years would then have been: 
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II, O, I, II, O, I, II, O, I, II, provided the cycle was uniform. The 

dominant group would consistently have been under legal size (6 inches}. 

Mr. William Horsell, Superintendent of the Pigeon River State Forest, 

wrote that in the eleven years prior to 1935 the perch in South TWin Lake 

had always been small, six. inches or less in length. 

Starvation 

A number of factors suggest that a majority of the fish may have 

ordinarily died of starvation. Few fish other than young ones were normally 

removed by man or by predators since the lake was fished very little and 

predators large enough to take the larger fish were absent. Factors al­

ready mentioned which might suggest starvation of a considerable portion 

or the population are: (1) a decrease in condition in the llI and IV 

group combined, (2) the poor condition of the population in general, (3) 

an unusually large head, especially in the groups in poorest condi~ion, 

(4) small size of the food organisms in the stomachs, a tact that suggests 

an apparent scarcity or organisms of a size intermediate between Diptera 

and small perch (II group), (5) small amount of food in the stomachs, (6) 

apparent resorption ot portions of the scales in many of the thinner indivi­

duals, (1) unusually large proportion of relatively young fish (II group) 

in the population, despite the fact that cannibalism was probably relative­

ly common. In the emaciated individuals the gonads were relativel~ll. 

Although it cannot be proven definitely that many of the fish normally 

died of starvation, and although none ot the items mentioned above in itself 

proves starvation, the evidence, considered as a whole, strongly suggests 

that starvation W8.JI responsible for an early mortality and consequently tor 

the observed scarcity of old fish. 
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SUmmary 

Gill nets, poison and dynamite were employed to reduce in numbers and 

it possible to exterminate completely the perch population ot South Twin 

Lake (Otsego County). Those perch which floated or which sank in shallow 

water were recovered and studied. The study showed that: (1) a total of 

at least 955 perch per acre, weighing 29 pounds per acre, were present; 

(2) seven per cent were legal fish (54 males, 199 females); {3) the fish 

grew quite slowly; (4) over three-tourths or those recovered belonged to 

age group II; (5) the proportion of females to males in the entire population 

was 74 to 100; (6) the young fish were dominatly males, the older on&S 

dominantly females; (7) all fish over tour winters old were females; (8) 

in general the fish were in poor condition; (9) they had unusually large 

heads; (10) the fish varied widely in condition; (11) Diptera constituted 

the primary food item of the fish; (12) there was possibly a definite cycle 

with the dominant age-group always of less than legal size; (13) there is 

some evidence to suggest that most of the fish normally died of starvation 

after their third summer. 
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lli. Perch Population .2!, !2!:<!, ~ ---
Ford Lake was fished heavily with gill-nets in 1934 to reduce the 

population of fish present, because it was hoped that, with a decided reduction 

in the population, the fish might grow more rapidly and might reach a larger 

size. Because this action met with indifferent success, it was decided to 

remove the existing population by poisoning and dynamiting, and this was 

done in September, 1936. The fish obtained each year were studied. 

Because the water level had lowered considerably since the time of the 

1932 survey, Ford Lake was resurveyed late in 1936 by Mr. J. R. qchwerdt, 

Project superintendent of Camp Vanderbilt. The area of 10.So acres as deter­

mined by this survey was used in calculating the number and weight of fish 

per acre. 

~TakenE~ 

A total of 1,137 perch and 15 brook trout were taken in two experimental 

gill-nets~shed continuously over the period from July 23 to July 30, 1934. 

The trout were not preserved or measured, but their average total length was 

estimated to be 6 to 7 inches. Some of the perch were discarded, but a ran­

dom sample of 602 specimens was preserved in a 10% solution of formalin. 

Sex determinations were made of all the preserved fish. Determinations 

of weight, length and age were made for a random sample of 100 individuals. 

The average standard length and average total length in millimeters, the 

average weight in grams and the average coefficient of condition (Kro~ each 

age group in each sex are shown in Table 38. 

~ :~;: ;: :•h (stretched measure) in each net varied from¼ to 4 inches, 
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Table 38 

THE CHARACTERISTICS OF THE PERCH POPULA.TION OF FORD LAKE 

The average standard length in millimeters, average total 
length in inches, the average weight in grams, and average 
coefficient of condition (K) are given for a random sample 
of male and female perch of different ages, all taken by 

Age 
Group 

II 

III 

IV 

I 

II 

III 

No. of 
Specimens 

19 

27 

7 

53 

l 

19 

27 

47 

gill-nets in July, 1934 

Av. Standard Av. total 
length (mm.) length 

{inches) 

113 5.3 

115 5.4 

123 ~e 

115 5.4 

108 5.2 

110 5.2 

lll 5.2 

111 5.2 

Av. Wt. 
(grams) 

24: 

26 

31 

26 

22 

23 

22 

22 

AV. 
K 

1.67 

1.68 

1.65 

1.67 

l.75 

1.70 

l.62 

1.65 

If the 100 specimens constituted a representative sample of all the 

perch taken in the gill-nets, the following conclusions may be made regarding 

the perch population of Ford Lake as it existed in 1934: 

~: The two sexes were about equally represented, Of the 602 specimens, 

298 were females, 304 were males. 

Growth: The females grew more rapidly than the males. In all age groups 

with the possible exception of group I, the fish of both sexes had a very 

slow growth (see Table 31) • The growth zones of the scales of all age 

-2-
See ll• 94. 
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groups indicated that growth was moderately good during the first year and 

generally during the second year • .Atter the second year the annual growth 

increments were small. It is probable that this change in growth resulted 

from a lack of food of a size suitable for larger perch. 

Weight: The perch had an average weight of 24 grams or slightly less 

than one ounce (entire sample of 100 fish). 

Condition: Despite their slow growth, the perch were in relatively 

good condition. In general condition differed little with either sex or age. 

Length of 1!!!_: The sample suggests that the females tend to live 

longer than the males. Seven of the 53 females were of the IV group, but 

the oldest of the males were the Ill-group fish. This sex difference in 

longevity is in accord with findings of other studies of perch. 

Total Weight .2!, Sample: If the average weight of these perch was 

assumed to be 24 grams, the number rt??OOVed (1,137) had a total weight of 

27,288 grams (60.2pounds) or a weight per acre of 2,560 grams (5.6 pounds). 

The ratio of trout to perch in 1934 (15:1137) was approximately 1:76. 

The removal of the fish in 1936 indicated a total population of approximately 

5,000 perch at that time. If about the same number were present in 1933, 

the ratio of trout to perch immediately after the planting of 500 trout in 

1933 was about 1:10. Apparently the number of trout in the population had 

declined very materially between 1933 and 1934, unless the difference in 

the two ratios (1:76 and 1:10) was due to net selectivity. 

Gill-nets were fished in 1934 in an effort to reduce the population 

since there appeared to be a scarcity of food far the number of perch present, 

especially food of intermediate or large size {minnows). The perch removed 

in 1934 represented approximately 24% of the perch recovered in 1936. It 

was impossible to determine what percentage of the fish present in 1934 
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had been removed. 

Not only was the food per fish increased by the removal of some ot 

the perch, but a total of about 15,500 forage fish was planted in July, 

1934, These fish were taken from a small stream where it had been im­

pounded by beaver. Most of them were northern dace {Chrosomus .22.!!,), 

although limited numbers of fathead minnows (Pimiphales promelas), 

sticklebacks (Eucalia inconstans), mud minnows (Umbra ..ll!!!,_) and pephaps a 

tew fish of other species were also included. 

~Taken~~ 

On the morning of September 9, 1936, Mr. w. !'. carbine and the writer, 

assisted by men t'rom Camp Vanderbilt, poisoned the waters of Ford Lake with 

200 pounds of powdered derris root (5% retenone content). On the afternoon 

of the same day recovery of the dead fish was facilitated by discharging 

500 sticks of dynamite in the water (l!'igs/,7 and 8" ) • The fish began to die 

within about an hour after the poisoning. The collection of these dead 

fish was started immediately and was continued for three days. All fish 

seen were collected, except 183 perch found on the third day along the shore, 

in semi-decomposed condition. 

It is probable that all of the fish were killed, and it is also probable 

that almost all of the perch were either collected or counted. In two other 

lakes where weaker concentrations of derris root had been used, the entire 

perch population had apparently been destroyed.. Nets set in these lakes in 

1936 failed to produce fish. How many dead fish remained in deep water in 

Ford Lake is not known, but over that part of the bottom which could be seen 

from a boat (about a third of the entire bottom) no dead perch were seen 

three days after the poisoning, other than the 183 specimens mentioned above. 

The evidence, therefore, though not conclusive, suggests that all fish were 
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killed and that almost all of the perch were definitely accounted for. 

Total ~ Population 
~ 

or the perch collected, 3,762 -wee preserved in a 10 percent solution 

of formalin and 1,055 were discarded. At least 4,Sl7 perch are therefore 

definitely known to have been present. Computations based on the average 

weight of 1,050 specimens taken at random give an estimated weight of 347 

pounds for the total perch population, or about 33 pounds per acre. 

A total of 24 rainbow trout and l brown trout were preserved and 2 

trout (partially decomposed} were discarded. These trout had a combined 

weight of 7 pounds (provided the 2 trout discarded were of average weight}. 

Dead minnows lined the shore, especially along the wave swept side. 

On two representative 10 foot sections of shoreline, the dead minnows were 

counted by Dr. A. s. I().zzard and Mr. Carbine. According to the counts 

made, the lake shore contained 15.3 minnows per linear foot of shore line. 

Since it has an area of 10.56 acres and is nearly circular, Ford Lake hag 

a shoreline of approximately 2400 feet. The lake therefore contained 

approximately 56,700 minnows. Weight determinations of 61 minnows gave an 

average weight of about 2 grams. The minnows, therefore, weighed approximately 

73,400 grams or 162 pounds. The weight of minnows per acre was about 15 

pounds. 

The total fish population of Ford Lake in 1936 therefore weighed about 

516 pounds, or about 50 pounds of fish per acre. 

The first important evidence obtained from the collections was that 

the plantings of trout in Ford Lake were not very successful. A total of 

8,000 trout had been planted since 1933, but only 28 were recovered in 1935 

4and 15 in 1934). Relatively few had been removed by fishermen. Some of 

the trout may have remained on the bottom at the time of the poisoning, but 
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it seems sde to conclude that the survival from trout plantings in the 

lake was very poor. The few trout which were recovered were in relatively 

poor condition. At the time the minnows were stocked {in 1934}, it was 

not expected that any of the species would become established because of 

the apparently untavorable balance between fish and food. It was assumed 

the the minnows would soon be eaten by the perch. The minnows did serve as 

a food item for the perch, but apparently enough survived for them to beoome 

definitely established. All species except sticklebacks known to have been stocked 

in 1934 were found in 1936. The number of minnows had apparently doubled in 

the two years. 

The large number of perch in the oollection made the use of samples 

advisable. Sex dterminations were made tor all of the 5,762 preserved perch, 

but the data on length and weight are based on three samples of 350 fish 

each, taken at random. The close similarity of t~e data obtained from each 

of these three samples (Table 39 and Graphs 1 and 2) demonstrates that the 

results obtained from their combination (1,050 fish) may be considered 

representative for the entire population. In further discussions of le~ 

and weight it is assumed that the averages for the 3 samples (845 males and 

205 females) represent the averages of the entire population. The error 

which might be involved in using these samples rather than the entire popula­

tions is obviously small. 
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Table 39 

LENGTH .AND WEIGHT OF PERCH TAKEN FROM FORD LAD IN 1936 

Average standard length (in millimeters) and average 
weight (in grams) for three random samples of male perch 
and three random samples of female perch and for com­
binations or the three samples (845 males, 205 females). 

Females 

Sample 1 
Sample 2 
Sample 3 
Combination of 

3 samples 

Males 

Sample l 
Sample 2 
Sample 3 
Combination of 

3 samples 

Ave. Standard 
Length (mm.) 

129.2 
127.5 
125.5 

127.7 

114.6 
114.6 
115.l 

114.7 

.fil:!!_ Distribution 

Ave. Weight 
!srBIPql -

38.9 
37.7 
39.l 

38.6 

29.3 
30.l 
32.4 

30.6 

The length distribution for each sex is shown in Graphs 1 and 2 and 

in Table 40. The distributions of both male and female perch approached 

a normal curve. The distribution fails to indicate more than one age 

group except for the taint suggestion of a second group of males {at 71-

80 millimeters}. On the average, the females were 13 millimeters longer 

than the males. 
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Table 40 

LENGTH DISTRIBUTION OF 845 E.ALE PERCH .AND 205 F»::ALE 
PERCH TAKEN IN FORD LAKE IN 1935 

Standard 
length 
(Millimeters) 

71 - 75 
76 - 80 
81 - 85 
86 - 90 
91 - 95 
96 - 100 

101 - 105 
106 - 110 
111 - 115 
116 - 120 
121 - 125 
126 - 130 
131 - 135 
1.36 - 140 
141 - 145 
146 - 150 
151 - 155 
156 - 160 
161 - 165 

Total 
Average Standard 

Length 

Females 
Number Percent of 

Total 

••• 
• • • 
• • • 
••• ... 
••• 
••• 

2 
2 

32 
47 
57 
39 
13 

8 
2 
2 

• • • 
l 

205 

127.7 mm. 

... 
••• 
• • • 
• •• 

. .. 
• •• 
1.0 
1.0 

15.6 
22~9 
27.8 
19.0 
6.3 
3.9 
1.0 
1.0 
••• 
0.5 

100.0 

. . . 

Males 
Number Percent of 

'rotal 

2 
2 

••• 
1 ... 
4 

12 
150 
319 
245 
81 
24 

4 
1 

••• 
••• 
••• ... .... 

845 

114.7 mm. 

0.2 
0.2 

• •• 
0.1 . .. 
0.5 
1.4 

17.8 
37.8 
29.0 
9.6 
2.8 
o.5 
0.1 

• •• 
• •• . .. . .. 
• •• 

100.0 

••• 

~Determinations 

An effort was made to determine the ages of the 1,050 fish contained 

in the three samples of tpe 1935 collection. For an unknown reason the 

annuli beyond the second year were very difficult, often impossible, to 

locate with certainty. The annuli were more easily located on the perch 

taken from Ford Lake in 1934 than on those taken from the same lake in 

1936. At'ter repeated efforts the attempt to determine the ages for the 

1936 samples was abandoned except for approximately 150 specimens. Even 
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on these it is not certain that the annuli were invariably counted correctly. 

The size, weight and condition for these fish as determined for the different 

age groups are shown in Table 41. 

Sex 

J"emale 

Total or av. 

Male 

Table 41 

LENGTH, WEIGHT AND CONDITION OF PERCH TAKEN IN FORD 
LAKE IN 1936. 

The values are given by sex and age for 149 specimens. 

No. of Av. stand­
Age Group speci- dard 

mens length 
mm. 

II l 116 
III 21 127 
IV 4 130 
V 1 131 

27 127 

0 1 90 
I 1 111 

II 7 113 
III 90 116 

IV 23 119 

Av. total 
length 
(inches) 

5.51 
5.96 
6.14 
6.30 

5.98 

4.06 
5.31 
5.35 
5.51 
5.63 

Av. 
weight 

(gr.) 

37.8 
37.0 
41.1 
41.7 

37.8 

14.0 
32.9 
29.2 
32.7 
35.3 

Total or Av. 122 116 5.61 32.8 

The position of the first two annuli showed that the growth was 

ably good during the first year and, in most individuals, during the 

Av. 
K 

2.42 
1.83 
1.88 
1.85 

1.86 

1.92 
2.41 
2.00 
2.08 
2.11 

2.07 

reason-

second 

year, but was very poor in all succeeding yea.rs. The data on age groups II, 

III, and IV (Table 41) suggest that the females grew more rapidly than the 

males. Fish of the III group apparently predominated, although fish ot the 

IV group were farily well represented. Young fish (O,I and II groups) were 

scarce. 

The approximate number of legal-sized perch of each sex was determined. 
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7~ 
As for South Twin Lake (see p.----90), all specimens 150 mm. long or longer 

were assumed to have been of legal size {6 inches or more). Of the 845 

males examined, 44 (5.2%) were thus indicated to have been of legal size, 

and 140 (68.3%) of the 205 females were computed to have been of legal 

size. Since the entire population of 4,817 perch (sexes were determined 

for 3,762 fish) was estimated to contain 3,572 males and 1,245 females, 

the total number of legal fish in the lake was approximately 186 males 

and 850 females. The ratio of females to males in the lake was approximately 

1:3, but the ratio of legal females to legal males w~s over 4:1. The only 

sex and age groups whose average lengths were above the 6 inch legal limit 

were the IV and V group females. 

It might be argued that the lake contained more males than females 

because few legal males were taken by the fishermen while a majority of 

the females were of legal length. The lake was fished so little, however, 

that this argument does not hold. 

~ Ratio 

In the perch taken by gill nets in 1934, the two sexes were about 

equally divided. Nets, as stated earlier, were again set in Ford Lake just 

before the poisoning in 1936 and were lifted immediately after the poisoning 

operations had been completed. The fish taken in the nets were inadvertently 

placed with the dead fish collected and consequently the sex ratio of the 

gill-net sample could not be determined. It was noted later, however, that 

of those fish having gill net marks about half were females. It may be 

stated with assurance that the gill-nets were highly selective with respect 

to the sexes, probably because most of the males were too small to be 

caught in the nets. 

The 3,762 perch which were pre~erved comprised 2,791 males and 971 
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females. There were 34.8 females per 100 males, or appro:xmately a 1:3 

ratio. A fourth of the perch {25.8 per cent) were females. 

Food 

No study was ma.de of the food available for the fish, but the stomach 

contents of 100 males and 100 females, taken at random, were examined. This 

study was especially interesting because it show a difference in the food 

of the two sexes. 

A fourth (25} of the stomachs from females contained minnows, which 

were in various stages of digestion, indicating that many were eaten before 

the poisoning. The stomach of one female contained a partially digested 

perch. Eight of the stomachs from females contained a half dozen or more 

winged ants. It is probable that a flight of these ants had crossed the 

lake at some time just before the poisoning and that ants, as food, were 

not ordinarily available in abundance. Twenty-four stomachs contained 

Oorethra (mostly larvae) and 22 contained chironomid larvae. Other food 

organisms including Ephemerida.e, Amphipoda, Odonata, Coleoptera, Phyllopoda 

and Trichoptera were present in relatively insignificant quantities. 

seventeen stomachs were empty. 

Of the 100 stomachs from males, only 3 contained minnows and one con­

tained several ants. Corethra were present in 31 stomachs and Chironomidae 

in 14. Odonata, Ephemeridae, Phyllopoda, .Amphipoda and Cladocera were 

present in a vecy few stomachs. Over a third (36) of the stomachs were 

empty. Since death by poisoning is relatively rapid, it is possible that 

the proportion or empty stomachs was representative of normal conditions. 

It may be stated that minnows constituted the chief food of the females 

and that Corethra larvae were the chief food .. ~ ef the males. Earlier in 
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the summer, when the you.ng minnows were smaller, they may have also served 

as an important food organism for the male perch. The decided increase from 

1934 to 1936 in the coefficient of condition, from l.67 to 1.86 for females 

and l.65 to 2.07 for males, and the slight increase in growth in 1936 over 

1934 (Tables 38 and 41) may have resulted from the introduction of minnows 

in 1934 or from reduction in population by netting. 

Distribution of' the Sexes Within the Lake ------- ----- - -
The Institute•s lake survey parties have f're~uently observed that perch 

removed from single nets were primarily of' one sex. Often catches of 50 or 

more were all of' one sex. Since the sexes have different rates of' growth, 

the dominance of' one sex in the net may depend, partially, on net selectivity. 

It has been noted, however, that even in line fishing the fish taken may be 

primarily of only one sex. It would seem therefore that, to some extent at 

least, the two sexes tend to school separately. Since such schooling 

appears to take place during all or most of the summer, it apparently is 

not connected with spawning~ The food study offers further evidence of the 

schooling in separate sexes of' the perch in Ford Lake, and gives a plausible 

reason for such segregation. The minnows were apparently nonnally in 

shallow water and the ants were apparently floating on the surface. Since 

these two food items were prominent in the stomachs of the females, it 

appears probable that many of the females were feeding in shallow water. The 

males, on the contrary, were apparently in deeper water where they fed 

primarily on midge larvae. In Ford Lake, at least, a difference in the 

distribution of the two sexes can be explained on the basis of the differences 

in distribution of their favorite food organism. Differences in growth rate 

of the sexes may therefore account for differences in feeding habits of fish 

of the same age. Whether similar situations are to be found in other perch 
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populations remains to be determined. 

The Perch Population g& Section 4 Lake 

On September 19, 1935 Dr. A. s. Hazzard and the writer distributed 

approximately 75 pounds of powdered derris root (5% rotenone content) 

over the lake. The first dying fish were observed one and one half hours 

after the introduction of the poison. Collection of the dead fish was 

begun inmediately and continued, at intervals, for the next 50 hours. 

Dead perch were still coming to the surface when the party left. Nets set 

in this lake a year later (September, 1936) produced no perch. It seems, 

therefore, that all perch were killed, but not all were collected. 

Total Population 

A total of 1,736 perch {526 per acre) were recovered. These fish had 

a combined weight of 76.36 pounds or a weight per acre of 23.l pounds. 

The actual number and weight of the fish present were, of course, in excess 

of these figures. 

™' ~ w. Distribution 

All perch recovered were measured to the nearest millimeter and weighed 

to the nearest tenth-gram after several months' preservation (first in 10 

percent formalin and later in 70 percent alcohol). The O group fish were 

weighed in lots of 20-50 each; all other fish were weighed individually. 

The length distribution, by centimeter groups, 1s shown in Table 42. No 

really large perch were 'talatn. The data suggest the presence or at least 

two age groups. The ages or approximately half of the samples were deter­

mined by a study of the scales. Many of the (O and II) perch could be placed 

in their respective age groups without examination of the scales; this method 

was used for about half of this number. If' any error was involved in this 

method, it was slight, tor subsequent scale examination proved the ages 
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estimated for several hundred fish to be correct. 

In contrast with the perch from South Twin Lake and Ford Lake, most ot 

the fish in Section 4 Lake (Table 42) were young fish. The II group, which 

was represented by 957 specimens, comprised over half the fish taken, but 

both the O group and the I group were also well represented. Only age groups 

III and IV, represented by a total of 101 specimens, averaged of lega.l size 

(6 inches). 

The females were larger than the males in all except the O group, in 

whioh the males were the larger. The young fish were dominantly males, but 

the fish of the III group were 87 per cent females and all fish in the IV 

group were females. Most of the legal-sized fish were females. 

Table 42 

LENGTH DISTRIBUTION OF PERCH FROM SECTION 4 LA.KE 
BY MILLIMETER INTERVALS 

The dotted line represents, approximately, the 
dividing line between undersized and legal-sized fish. 

Standard Length 
mm •. Females Males Both Sexes 

49.5 .. 59.5 l ••• 1 
59.5 - 69.5 40 51 91 
69.5 - 79.5 142 180 322 
79.5 - 89.5 9 25 34 
89.5 - 99.5 18 ?2 90 
99.5 - 109.5 50 200 250 

109.5 - 119.5 53 539 592 
119.5 - 129.5 124 122 246 
.. - - - - - - - .. - - - .. - - - - - - .. - - .. - - - - - -
129.5 - 139.5 50 12 ?2 
139.5 - 149.5 25 1 27 
149.5 - 159.5 ? ••• 7 
159.5 - 169.5 3 ••• 3 
169.5 - 179.5 l ••• l 

Total 534 1.202 1.735 
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Table 43 

NUMBER OF n:MAI.F4 AND MALE PERCH IN EA.CH YEAR GROUP, .AND 
AVERAGE LENGTH, WEIGHT AND CONDITION OF FISH IN EACH 

GROUP¥ 

Item 

Number ot tish: 

Females 
Males 

Total (both sexes) 

ATerage standard length (mm.) 

Females 
Males 

Average Weight (grams): 

Females 
Males 

Average Total length 
(inches, approximate): 

Females 
Males 

Average weight (ounces): 

Females 
Males 

Average value of K: 

Ferns.lea 
Males 

0 

192 
255 

447 

72.8 
76.5 

0.2 
0.2 

1.66 
1.36 

I 

82 
149 

231 

104.7 
100.0 

17.2 
15.8 

4.9 
4.8 

0.6 
o.55 

1.53 
1.63 

Age Group 
II 

171 
786 

957 

123.5 
115.2 

5.8 
5.4 

1.0 
0.9 

1.54 
1.60 

III 

82 
12 

94 

136.9 
131.3 

41.0 
34.4 

1.4 
1.2 

1.59 
1.53 

IV 

7 

••• 

7 

157.9 
••• 

63.1 ... 

7.4 ... 

2.2 

••• 

1.60 .... 

Ysince these tish were taken in mid-September, they were actually almost one 
growing season older than the figures (annuli) indicate. 

The ratio of males to females was 100:44, more than 2:1. This predominance 
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of males cannot be attributed to the fact that most of the legal perch were 

females and therefore more subject to capture by fishermen, because the lake 

was fished very little. 

Condition~ Perch 

The perch of all age groups were in fair condition except that the males 

in the O group were relatively slender. In general the coefficient of condition 

(K.) differed little between the several age groups. The females tended to 

improve)! slightly in condition after the first year, but the averages of K 

for re.ales decreased slightly with increase in age. 

Conclusions RegardiB§ ~ Three Perch 

Populations 

All three populations which were studied were removed in September, one 

each year in 1934, 1935 and 1936. Derris root was used to poison the fish in 

all three lakes and dynamite was used after the poisoning in two of them. 

Total Populations 

The fish of the two lakes which were both poisoned and dynamited were 

probably almost all collected or seen. The population was approximately 30 

pounds per acre in the lake with very little shoal (South Twin), and about 50 

pounds per acre in the lake {Ford Lake) with extensive shoal. The numbers of 

perch actually accounted for varied from 452 per acre in Ford Lake to 955 per 

acre in South Twin Lake. 

Size ~~Distribution 

The perch grew slowly in all three lakes. Their growth, except for the 

first year, waa slower than the growth of perch for other waters as determined 

by Harkness (1922), Hile (1931), Jobes (1933) and Schneberger (1935). Since 

the other authors removed only a portion of the fish, data on comparative 
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population densities are not available. It seems probable, however, that 

the populations from the three lakes in the Pigeon River State Forest were 

more dense than were the populations in the other lakes studied. 

From a fishing standpoint, all three lakes were of little value. Some 

of the perch in each lake (5.8 per cent in Section 4 Lake to 21.5 per cent 

in Ford Lake) were of legal size (6 inches) but very few had a length of 7 

inches. 

In two of the three lakes the young age groups (O and I) were almost 

entirely absent. It is possible that most of the young percu of those lakes 

had been eaten by the larger fish. 

In all three lakes the females grew more rapidly than the males. The 

females also tended to live longer than the males. The oldest fish were in­

variably females. 

In general, the perch grew very slowly after their first or second year 

ot life. This slow growth is attributed to a scarcity of food organisms ot 

moderate size (except in Ford Lake in 1936) • 

.§5 Ratio 

Males predominated in all three perch populations. The ratios of males 

to females tor each lake were: South Twin Lake 100:74, Section 4 Lake 100:44, 

and Ford Lake 100:35. The reason for the differences in the sex ratio in the 

different lakes has not been found. It cannot be attributed to the selective 

capture of females in sport fishing since all of the lakes were fished vary 

little. The lake with the fish in poorest condition had twice as many females 

per 100 males as the lake containing perch in the best condition. The greater 

viability of the females in the face of adverse conditions (Geiser, 1924) 

would explain this difference. The predominance of males suggests that, in 

the early stages, the females tended to suffer a much greater morality than 
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the males unless, of c~urse, the sexes were not equally represented in the 

fish irmnediately after hatching. In later years, however, the mortality of 

males exceeds that of the tamales. 

Condition and Growth 

The perch in South Twin Lake were in very poor condition; those in 

Ford Lake were in excellent condition, though of slow growth. The average 

value of K tor Section 4 Lake perch was intermediate. Since all three 

populations grew slowly, the condition of these fish was not definitely 

correlated with their rate of growth. Apparently the fact that a fish is in 

good condition is not an indication that it is also growing rapidly. 
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SUMMARY AND CONCIDSIONS -
l. A preliminary physical, chemical and biological surgey was made of 

13 lakes in the Pigeon River State Forest, in Otsego, Cheboygan and 

Montmorency counties, Michigan. 

2. It was found that the lakes varied Widely in characteristics but 

that 9 of the lakes were similar to the extent of b~ing pit or "pot-hole~ 

lakes. 

3. The fish fauna was found to be extremely limited with respect to 

species. No fish were found in two lakes, only one species was taken in 

six lakes (stocked species not included), 2 species were taken on one 

lake, and 6, ?, 8 and 10 species respectively were found present in the 

other four lakes. The lakes with more than 2 species all had outlets. 

4. The preliminary inventory was followed, in most of the lakes, by 

experimental fish management. The management differed in kind and amount 

in the different lakes. 

5. Management of the 4 pit lakes in which only forage fish had been 

found by the survey consisted primarily of stocking with brook trout. 

Similar management of 4 other pit lakes which were found to contain an 

abundance of small stunted perch failed to produce satisfactory fishing. 

The fish in three of these lakes were removed by poisoning (with rotenone) 

and were later stocked with trout or grayling (two with adult rainbow trout, 

one with Montana grayling). The fourth was enriched with commercial 

fertilizer. 

ho lakes were stocked with bluegills. One lake was "improved" by an 

increase in shelter, installation of bass spawning beds, planting of 

vegetation and fertilizing with commercial fertilizer. 
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5. The yield of these lakes was very decidedly increased by the 

management practices. 

?. Complete records of the.fishing on 3 lakes were obtained for 

two consecutive seasons with the help of two c.c.c. camps located in the 

area. One year fishing records were also obtained for two lakes. Information 

on the fishing on each lake, by months, includes data on the number of 

fishermen, the average catch per hour and per angler, the average size of 

the fish caught, the yield per acre in pounds and in number of fish, the 

effectiveness of each kind of bait used and the residence of each angler. 

s. On several of the trout lakes the yield tended to decline even 

though these lakes were heavily stocked with young brook trout. The 

reason for this decline was not definitely determined; the drop in the 

catch may have been due to a decrease in the food and may have been 

augmented by the exceptionally heavy stocking. 

9. The perch populations which were removed from three lakes by 

poisoning were collected and studied in detail. 

10. Of the two lakes in which the fish were both poisoned and dynamited 

and from which almost all of the fish were apparently recovered for study, 

the one with little shoal had supported about 30 pounds of fish per acre; 

the lake with extensive shoals yielded about 50 pounds of fish per acre. 

11. The perc¥ grew very slowly in each of the three lakes, more slowly 

than the perch of other waters, studied by several authors. 

12. The evidence suggests that in South Twin Lake the fish normally 

died of starvation before they reached legal size (6 inches}. This lake 

supported at least 955 perch per acre. 

13. In all three lakes male perch were more abundant than the females. 

The sex ratio varied from 100 males to ?4 females in south Twin Lake to lOO 
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males per 34 females in Ford Lake. 

14. The females perch grew more rapidly than the males in all three 

of the lakes. 

15. The oldest age group or perch in each lake was composed entirely 

of fem.ales, indicating that the female perch definitely live longer than 

the males. 

16. It was found that the rate of growth was not correlated with the 

condition of the fish. Perch which were in excellent condition nevertheless 

grew very slowly. 

17. All three chief phases of fish management were applied. Stocking 

was used extensively and successfully. Legal restrictions were altered to 

increase the yield, by permitting fishing in late spring and early summer. 

In several of the waters, environmental improvement work was carried out. 

18. In view of the fact that fish management must be continuous to 

be effective, a continuation of the studies on the lakes in the Pigeon 

River State Forest is contemplated. 



-
BIBLIOGRAPHY 

Adams, Charles c. and Hankinson, T. L. The ecology and economics ot 
1928 Oneida Lake tish. Roosevelt Wild Life Annals, Vol. 1, No. 

3 and 4, PP• 237-548 • 

Bajkov, A. D. Fish population and productivity of lakes. Trans. Am. 
1933 Fish. Soc. 1932, Vol. 62, PP• 307-316-

Birge, Edward A. Gases dissolved in the waters of Jisconsin lakes. 
1910 Bul. of Bur. of Fish., Vol. XXVIII, 1908,-pp. 12?3~1294. 

Birge, Edward A. and Juday, Chancey. Organic content of lake water. 
1925 Bul. of Bur. of Fish., Vol. XLII, Doc. No. 1012, PP• 185-205. 

Bradt, Glenn W. Michigan's beaver-trout management program. Trans. 
1935 .Am. Fish. Soc; Vol. 65, 1935, PP• 253-257. 

Catt, James. Copper sulphate in the elimination of coarse fish. Trans. 
1935 Am. Fish. Soc., 1934, Vol. 64, pp. 275-280. 

Clark, Frances N. Dominant size-groups and their influence in the 
1931 fishery for the California sardine (Sardina caerulea). Bul. 

No. 31., Cal. Fish and Ga.me, PP• 7-44. 

Clark, G. H. The need for a measure of the angler's catch. Trans. Am. 
1935 Fish. Soc., 1934, Vol. 54, PP• 49-63. 

Clemens, w. The limnology of Lake Nipigon in 1923. Pub. of Ontario 
1924 Fisheries Res. Lab., No. 25, PP• 1-14. 

Clemens, W. The aim of research in fish culture in Canada. Trans. Am. 
1933 Fish. Soc., 1932, Vol. 52, PP• 261-255. 

Creaser, 
1926 

Chas. w. The structure and growth of the scales of fishes in 
relation io the interpretation of their life history, with 
special reference to the sunfish Eupomotis gibbosus. Mus. Zoo. 
U. of V..ich., !f..isc. Pub. No. 17, PP• 1-82. 

Doudoroff, Peter. Food of trout from lakes in the Klamath watershed. 
1936 Trans • .Am. Fish. Soc., Vol. 55, 1935, pp. 129-131. 

Dymond, John Richarason. Some factors affecting the production ot lake 
1928 trout (Cristivomer namaycush) in Lake Ontario. Pub. of the 

Ontario Fish. Res. Lab., No. 31, PP• 27-41. 

Eigenmann, c. H. Turkey Lake as a unit of environment, and the variation 
1895 of its inhabitants. First Report, Indiana Univ. Biol. Sta., 

pp• 203-298. 

Escbmeyer, R. w. 
1935 Trans. 

Analysis of the game-fish catch in a Michigan lake. 
Am. Fish. Soc., Vol. 65, 1935 9 PP• 207-223. 



193? 

1938? 

-105-

Essential considerations for fish manage~ent in lakes. Proc. 
N. A. Wildlife Cont., pp. 332-339. 

£~-
Analysis of the game-fish catch in a Michigan,.-•second season. 
Trans. Am. Fish. Soc. (In press). ~ 

The Michigan creel cenaus. Proc. N. A. Wildlife Cont. (In 
press)• 

Some characteristics of a population of stunted perch. Papers 
Mich. Acad. Sci., Arts and Letters. Vol. XXII, PP• 612-630. 

Further studies of perch populations. Papers Mich. A.cad. Sci., 
Arts and Letters (1937). (In press). 

Forbes, s. A. and Richardson, R. A. The fishes of Illinois (Second Edition). 
1920 Ill. Natural Hist. survey, PP• i-xxxxvi and 1-357. 

Geiser, s. W. The differential death rate of the sexes among animals, with 
1924 a suggested explanation. Wash. Univ. Stud~, Vol. XII, Series No. 

1, pp. 73-95. 

Gordon, Seth. Scientific managem.ent--our future fisheries job. Trans. 
1934 .Am. Fish. soc., 1933, Vol. 63, pp. 73-79. 

Greeley, J. R. Fishes of the area with annotated list. A biological survey 
1936 of the Delaware and SUsquehanna watershed. N. Y. Cons. Dept., 

Biol. Survey, No. X. 

Hankinson, Thomas L. A biological survey of Walnut Lake., Mich. Biol. 
1908 Survey, 1908, PP• 157-288. 

1933 Distribution of the fishes in the inland lakes of Michigan. 
Papers of Mich. Aoad. Sci., Arts and Letters. Vol. XVII, 1932, 
PP• 553-574. 

Harkness, W. J. K. The rate of growth of the yellow perch (Perea flavescens) 
1922 in Lake Erie. Pub. Ontario Fish. Res. Lab., No. 20, pp. 1-9. 

Hazzard, A. s. Preliminary study of an exceptionally productive trout water, 
1936 Fish Lake, Utah. Trans. Am. Fish. Soc;, Vol. 66, 1935, pp. 

122-128. 

1937 Renlts or stream and lake improvement in Michigan. Proc. N. A. 
Wildlife Conf. (In press). 

Hazzard, A. s. and Escbmeyer, R. w. 
1937 fishing in Michigan lakes. 

A comparison of summer and winter 
Trans. Am. Fish. Soc. (In press). 

Hazzard, Alberts. and Esobmeyer, R. w. 
1938 in the Waterloo Project area. 

Letters. (1937) (In press). 

Analysis of the fish o&tch for one~ 
Papers Mich. Aoad. Soi. Arts and 



-106-

Hile, Ralph. The rate of growth of fishes of Indiana. Invest. of 
1931 Indiana Lakes. Dept. of Cons., Ind., No. 2 

1936 Age and growth of the cisco Leucichthya artedi (Le Sueur), 
in the lakes of the northeastern highlands, Wisconsin. u. 
s. Bur. Fish. Bull. No. 19, PP• 211-317. 

Hogan, 
1934 

Hubbs, 
1926 

1931 

1936 

1937 

Joe, 

Carl 

Experiments with commercial fertilizers in rearing large­
mouth black bass fingerlings. Trans. Am. Fish. soc., 1933, 
Vol. 63, PP• 110-119. 

L. A check-list of the fishes of the Great Lakes and tributary 
waters, with nomenclatorial notes and analytical keys. u. of 
M., Mus. of Zoo., Miso. Pub;, No. 15, 77 PP• 

A program for inland tishing development. Ninth Ann. Convention 
Izaak Walton League of Jim., April, 1931, (mi,aeo.). 

Food plantings for fish. Proc. N. A. Wildlife Conf. pp.460-
464. 

Fish management: looking forward. Trans • .Am. Fish. Soc. 
(In press). 

Hubbs, Carl L. And Cooper, Gerald P. Minnows of Michigan. Cranbrook Inst. 
1936 ot Sci. Bul., No. 8, 95 PP• 

Hubbs, Carl L. and Eschmeyer, R. w. Providing shelter, food and spawning 
1937 facilities for the game fish of our inland lakes. Proc. N. 

Hubbs, 
1932 

A. Wildlife Conf. (In press). 

Lake improvement. Mich. Dept. Cons. (In press}. 

Carl L., Greeley, .John R. and Tarzwell, Clarence E. )Methods for the~T 
of Michigan trout streams. Bul. Inst. for Fish. Res;, No. 1, ~ 
54 pp. 

Hubbs, Oarl L., Tarzwell, Cle.ranee and Eschmeyer, R. w. c.c.c. Stream 
1934 Improvement work in :Michigan. Trans. Am. Fish. Soc., 1933, 

Vol. 63, PP• 404-414. 

Huitfeldt-Ka.as, Hartvig. Mjsen fisker og f'iskerier. Det. Kgl. Norska 
1917 Videns Selskabs Shrifter Nr. 2, Heft l, pp. iv plus 257. 

1927 Studier over aldersforholde og veksttyper hos norske 
terskvannsfisker. Nationaltrykkeriet. 358 PP• 

Jarnefelt, H. Untersuchungen aber die Fishe and ihra Nahrung im 
1921 Tuusulasee. Acta Societatis pro Fauna et Flora Fennica, 52, 

No. 1, 160 PP• 



-
Jobes, 
1933 

-107-

Frank W. Preliminary report on the age and growth o-r the yellow 
perch (Perea flavescens) from Lake Erie, as determined from 
a study of its scales. Papers Mich. Acad. of Sci., Arts 
and Letters, Vol. XVII, 1932, PP• 643-552. 

Jordan, David Starr. Manual of the vertebrate animals of the northeastern 
1929 United States. 13th edition, 1929. World Book Co. PP• i-

xxx1 and 1-446. 

Juday, Chancey. Notes on Lake Tahoe, its trout and trout fishing. Bul. 
1907 Bur. of Fisheries. Vol. XXVI, 1906, PP• 133-146. 

1934 The depth distribution of some aquatic plants. Ecology, 
Vol. n, No. 3, July, 1934. 

Juday, Chancey and Wagner, George. Dissolved oxygen as a factor in the 
1908 distribution of fishes. Trans. Wis. Acad. of Sci., Arts and 

Letters. Vol. XVI. Part I, PP• 17-22. 

Kendall, 
1924 

Dr. William Converse. 
public waters, and 
of fish resouraes. 
PP• 198-356. 

The status of fish culture in our inland 
the role of investigation in the maintenance 
Roosevelt Wild Life Bul., Vol. 2, No. 3, 

Leopold, Aldo. Game management. Chas. Scribner's Sons, New York. pp. 
1933 i-xxi and l-481. 

Lord, Russell F. The 1935 trout harvest from Furnace Brook, Vermon_.t~ 
1936 tttest stream;. Trans. Am. Fish. Soc., Vol. 65, 1935, pp. 224-

233. 

MQMurray, K. c., Eschmeyer, R. w. and Davis, c."l1f. Objectives and 
1933 methods in the lake inventory in Michigan. Papers 1~ich. Acad. 

Sci., Arts and Letters, Vol. XVIII, 1932, Pub. 1933, PP• 259• 
276. 

Meehean, o. Lloyd. The role of fertilizers in pondfish. Trans. Am. Fish. 
1934 Soc., 1933, Vol. 63,pp. 103-109. 

Meehean, o. Lloyd The role of fertilizers in pondfish production. II 
1935 Some ecological aspects. Trans. Am. Fish. Soc., 1934, Vol. 

64, PP• 151-154. 

Miller, Donald E. Michigan lake survey - a cooperative enterpriae. 
1937 Trans. Am. Fish. Soc. (In press). 

Needham, P.R. Methods of measuring anglers• catches in inland waters. 
193? Copeia, 193? (1) (In press). 

Pearse, A. s. and Achtenberg, Henrietta. Habits of yellow perch in Wis-
1920 consin lakes. Bul. Bur. of Fisheries, Vol. XJO..'VI, 1917-18. 

Document No. 885. Issued Aug. 1920, pp. 297.,:S86. 



-108-

Pirnie, Miles David. Michigan waterfowl management. Michigan De;t. Cons., 
1935 Lansing, PP• 1-xxi and 1-328. 

Rawson, Donald s. The bottom fauna of Lake Simcoe and its role in the~ 
1930 of the lake. Pub. Ontario Fish. Res. Lab., No. 34, 183 PP• 

Reighard,~. E. A biological examination of Lake st. Clair. Bul. Mich. 
1894 Fish Com., No. 4. 

Ricker, William E. Studies of speckled trout (Salvalinus fontinalis) in 
Publ. Ontario Fish. Res. Lab., No. 36, PP• 69-108. 1932 Ontario. 

Studies of trout producing lakes and ponds. Publ. Ontario 
Fish. Res. Lab., No. 36, pp. 113-167. 

Schneberger, Edward.Growth of the yellow perch (Perea flavescens Mitchill) 
1935 in Nebish, Silver and Weber lakes, Vilas County, Wisconsin. 

Trans. Wis. Acad. Soi., Arts and Letters, Vol. 29, pp. 103-
130. 

Scott, I. D. Inland lakes of Michigan. Mich. Geol. and Biol. SUrvey, Pub. 
1921 30, Geol. Series 25, pp. 1-383. 

Scott, Will. The lakes of northeastern Indiana. Invest. of Indiana Lakes, 
1931 Dept. of Const, Indiana, No. 3. 

Smallwood, w. M. An examination of the policy of restocking the inland 
1918 waters with fish. Am. Naturalist, Vol. LII, June-July, 1918, 

PP• 322-352. 

Smith, M. w. The use of copper sulphate for eradicating the predatory 
1936 fish population of a lake. Trans • .Am. Fish. Soc., Vol. 65, 

1935, PP• 101-114. 

Van Oosten, 
1928 

A preliminary note on the fish population of Lake Jesse, Nova 
Sootia. Trans. Am. Fish. Soc., Vol. 85~ 1935, pp. 297-299. 

John. Life history of the Lake Herring (Leucichthys artedi 
Le SUeur) of Lake Huron as revealed by its scales, with a 
critique of the scale method. Bull. Bur. of Fish., Vol. 
n.rv, 1928. Document No. 1053, PP• 265-428. 

Welch, Pauls. Limnology, McGraw-Hill Book Co. Inc., pp~i-xiv and 1-471. 
1935 

Wickliff, E. L. and Roach, Lee s.J~anagement of impounded waters in Ohio. 
1937 ?roe. N. A. Wildlife Conf. (In Press). 



Illustrations 















Figures 11 to 19 are maps of the various lakes and are preps.red 
from infonnation gathered by the lake survey party in 1931 and 
1932. Two maps. those of Dog Lake and Hardwood Lake~ are omitted 
because of their large size and because of the relative insignifi­
cance of these two lakes in the text. The maps included a.re: 

Fig. 11. Grass Lake and Devil's Soup Bowl 

Fig. 12. Two-Acre Lake 

Fig. 13. Pickerel Lake 

Fig. 14. Ford Lake 

Fig. 15. Hemlock Lake 

Fig. 16. Lost Lake 

Fig. 17. West Lost Lake 

Fig. 18. section 4 Lake 

Fig. 19. North Twin Lake and South Twin Lake 





















Figures 20 to 25 include 

the set of survey cards for 

Lost Lake. Similar cards 

were prepared for each lake. 
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Prepared for the Fish Division 
Michigan Department of Conservation 

LAKE SURVEY-SUMMARY CARD By the Institute for Fisheries Research 
University of Mjc.!!!g_an 

I. County Msego co. Township Corwith T. & RT 32 N .,_ R l W Sec. 2 and 3 
2. NA!IIE of lake Lost Lake 
3. ACCESSIBILITY Poor Nearest R. R. Station Distance miles 

4. How reached by road (give distances) 

5. Condition of ski~ road Sand trails. Fai:i: 
6. TRIBUTARY TO (immediate and main drainage) 

7. Prevailing fish in immediate drainage below 
------------------------------------------------------------------

8. WATERSUPPLY No inlet. This is a12.ot-hole. 
9. 

-
10. 
-
11. 

12. 

13. 
-

14. 

15. 
-
16. 

17 . 
-
18. 

-
1~. 
-
20. 
-
21. 

22. 
-
23. 
-
24. 

25. 
-
26. 

27. 

28. 
-

29. 

Fluctuations in level Almost none. if any. 
POLLUTION Lake is very clear. No signs of pollution foun 
DAM in outlet? No Owner Use 

Head Effect on level Passable for fish? 

Immediate SHORE Very steep sides, 50-75 f't. high. 
Suorounding COUNTRY Second g_rowth timber. 
USE OF WATER-Degree fished NOW fished extensively. Fished very little until recently. 
Ownership No State property Public fishing permitted 

Boating None 
Swimming None 
Recreational dev. None 
Other uses None 

TEl\lPERATURE-Surface High Thermocline Present at 15-20 ft.._ Deep-water Quite cold 
WATER---Degree roughened by storms Almost Il0Il8 Colorvery clear blue 

Alkalinity Q}.lite alka] i DA 

Turbidity Excepti cmal 1 y c] ear 
Hardne5S Moderately hard 
Oxygen Quite high. except at very bottom. 

CO., - Naue fanud 
( very b6t~xcept-B.t om. 

SIZE-Acres 4.6 I.engthLake a]J:.ost 
FORM AND DEPTII-Shoals Quite narrow 

perfectly rannd Wid,th 
Width of Shoal-Min. lQt Max. 30t Ave. 15-20 ft 

Drop-off s._ui te near shore Slope Quite steep. (h7:_er_ 45 degree angle. 
Deep-water .Average depth a.bout 40 :N:. Maximum depth 15.8 meters 

Il{YfTOM---511oals and slope marl 
Deep-water Marl with some-pulpy peat. 

covER Quite a few tree trunks and snags in the water. 
---------------------------------------

Form 3088 11-32 300 OVER 

-



Lake Survey Summary Card (con.) 

3o. VEGETATION-shoal Fairly abundant. Chiefly muskgrass and pond lilies. 
Slope Fairly abundant. Chiefly musk_grass Deep-water None 

31. NATURAL FOOD Minnows quite common. Some aguatic insects present. 

32_ SPAWNING GROUNDS None found. Not suited for trout spawning 

33. PREDATORS None seen.. Evidentl_;[ very few 

34. FISHING----General reputation Excellent trout fishing during_ last season. 

35. History of fishing Fi shed ver_;y ___ _li ttle until last season. Then fished quite intensively f'or trout. 

36. SPECIES OF FISH-Game fish Large brook trout, 10-15 inches long, quite common. These are excellent 
trout with very pink flesh. No small trout seen or ta.ken in smaJ J mesh net. 

37. Coarse fish none 

38. Obnoxious fish none 

39. Forage fish, etc. Quite a few minnows seen. Seining from shore impossible. A few were taken from 
boat~ all fat-headed minnows. 

CONT IN U AT IONS (use item numbers): 

Prepared by Eschmeyer Date Aug. 18, 1931 
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Prepared for the Fish Division 
MichiJ1;an Department of Conservation 

FISH MANAGEMENT 
PROPOSALS FOR LAKES 

By the Institute for Fisheries Research 
University of Michigan 

I. County Qtsego Townshir, COl"\Vi th T. & R. T 32 N, R 1 W Sec. 2 and 3 
2. NAMF. of lake Lost Lake 
3. LOCAL RF:GULATIONS--Fish refuges Not needed 

4 . Special clt-signation Recornraended that this lake be designated as a trout lake 

5. Cret•l and size n•gula.tions Those now provide<l appear satisfactory. 

6. Fishing privileges Open to public 
7. STOCKfNG SlTGGESTIONS (Annual if not otherwise indicated) A.·1nual s-tocki::1g with 1000 brook trout yearlings or 

2000 late fall fingerlings is recommended for 3 years, stocking thereafter to 
depend on runount fished. possible over-crowding, etc. I-t is reconrrrenrled tl,et 
no other ~rune fish be planted here. 

8. PREDATOR CONTROi. 1\Jot rP.1101n::onded 

----- ------------------------------------------------------------
9 GRf\VEL srAw:-,:-.:-G ni-:ns Not recommended. It is doubtful whether the tr01;{; would spew:n even j -C gravel 

were present. 
--- --------------------------------------------------------------
JO. l•X)()ll l'.\CRE.-\SE- -)Iinnow introduction Food appears to be a,-r:ple 

min ... >-iows might prove very 
11. l;t'rtilizing Not recommended 

for the time being. 
desirable later. 

Annual stocki ne; with 

12. Slabs for minnow_s_pa_w_n_;n_~ _ ____._,Nc,:oc___:t::__r=----=ec=c:::O::.:i_::lll,:::1c::e:,::n:_::d::ce=--d=-ae. ________________________________________ _ 

Form .I0Q2 12-3.1 200 OVER 

-



Fish Management Proposals for Lakes (Con.) 

13. \'EGETATION INCREASE Not recommended. 

14. covER INCREASE The cutting of considerable brush near the lake and the throwing o:f this brush in shallow 
water around the edge is co:·,sidered advisable. Some protection is now present but more could be used 
to advantage. Since ver-<J littl,:; wave action occurs here, the brush would "'Tery likely not need to be 

15. REGULATION OF WATER LEVEL AND FISH MOVE;\IEl'-iTS (f'astened in e.....-iy way. 

16. ,CHANNELS TO CONNECTING WATERS 

CONT IN U AT IONS (use item numhers): 

Prepared by Esohmeyer Date Octaher 1 1 1932. 
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Lake and Stream Survey 

County: 0 'ls~,:t () 
Lake or strea_m: J::'o.s-r l..a..f'e.. 

Station Date Time WI.ND 

~ 
~- Sky - Dir. Velocity 
P.M. 

~ .. '71) fl:.ar/t S.l.). YIIAtl. 
C/ovJ;_, 

11 

INSTITUTE FOR FISHERIES RESEARCH 
DIVISION O·f' FISHERIES 

MICHIGAN DEPARTMENT OF CONSERVATION 
COOPERATING WITH THE 

UNIVERSITY OF MI.CHIGAN 

[When more than one Station is entered, locate by map or description on reverse] 
Preceding 
Weather WATER DEPTH 

. C> 
Tll.MPERATURE F? 

Trans. Bottom Exam. Thermom. Corrected 
Period & Kind Color S diskl'-t+ i-tt"' ~ 

. M? M? M? Kind No. Air Water 

1111-r c. \e~r yoCl,..,.\.I Q I /¥_~ _"'y iiX a- ~ ?4 , 
~ ,~a.\- I q •1~,, 
bluce. 3, 4 7cl 

q I '7:Z,. 

" 'f "J/j 

< ,,..,, 
t.l:.. 

' j " 1~-
•7 n lr,' 

.. r 4 ¥:' 
q i 9' '(I 
/n ,y 1/. 7 

II .- .,,.I') 
~ _., ,,, 4-.' 
iJ j I ~ .. 
/'-/, 4 ILh~ 
/¥,5 I \';'-, 

Water Analysis 

T . .:/.M.. R. JJJ. ... Sec. &l .... . 
· Township Co,:.w.i.th. ........... , 

OXYGEN 'CARDON DIOXIDE 

!lot• c.c. Fae- ppm Bot~ :Free Alkalinity pH 
(le tor o. tie co. 
No, thi•o. No. p!Hh• MO· 

J?J..J l.o~ P.'1 tl "'1c N<I 7.9 

1,ft) 1'7 () /,. Id~ ''2¥ . 

✓I).~ If /) I,,. M"if ,7.t, 

..J' , 

5' .Ir /,. 'T~ IZY 

ENTER OTHER ANALYSES CR REMARKS ON REVERSE SIDE 
J•orm 51Q3 6-37 200 
' I 

... £~ . .,.~.e..-:f:7----1te~~--ff· ................................................ .. 
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Lake and stream liurvey 

County: Qtsego 

Lake or stream: Lost 
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INSTITUTE FOR FISHERIES RESEARCH 
DIVISION OF FISHERIES 

MICHIGAN DEPARTMENT OF CONSERVATION 
COOPERATING WITH THE 

UNIVERSITY OF MICHIGAN 

5 6 7 9 10 

~ 
~ 
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Vegetation analysis 

I?.~ ...... R. J'! .... Sec.~!$ .. . 

Townshi .. 0.2.:r.Wi°~b. ............ . 
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Prepared far the Fish Division 
Michigan Department of Conservation 

County Otsego 

NA:vm of lake Lost 
l'oinl of ,•xaminalion From shore to center 

GEAR USED-kind Gill nets 

ArC"a covered 

LAKE SURVEY-EXAMINATION By the Institute for Fisheries Research 
University of Michigan 

Township Corwith T. & R. T 32 N, R 1 W Sec. 2 and 3 

Length 600 1 Mesh 2 1/2" 3 1/2" . , . 
Immediale SHORE Steep shore,(soft marl in water) so..ndy shore and wooded 

TEI\IPERATllRE---Air 82 

Wealhl'r (J)rt'Sl'lll and prert'ding) Cloudy and dark 

WATER (color, siltinrss, ('(C.) Very clear 

DEPTH 1-15 meters 

BOTTOM Me.rl on shelf, peat below shelf 

COVER 

VEGETAnoN Chara to bottom of slope 

NATllRAL Foon :Minnows a.r..d insects abundant 

J{E~IARKS No trout taken in smaller mesh 

DATE Aug. 1. 1931 

COLI.ECTOR Escluneyer - Ashley 
Form 3087 6-36 ll\l 

Surface 72 Bollom 46 

Time 9 a.:r.i. to 4 p.m. Field No. C-S 

fISH LIST ON REVERSE 



LIST OF FISH CAUGHT (For data see reverse) 

N GAIIIE FISHES A R eman~s N OBNOXIOUS FISHES A R k 

Brown Trout Short-nose Gar 

Rainbow Trout LONG-NOSE GAR 

Lake Trout Dog fish 

::!J :u 5 lll<O0K TROUT 10-15 inches long (4 discarded) Carp 

Mud Pickerel 

NORTHERN Pn::E FORAGE FISHES, etc. 

Muskellunge Northern Dace 

White llass Fine-scaled Dace 

PERCH Red-bellied Dace 

Sauger BLACK-NOSED SHINER 

WALLEYE BLACK-CHIN SHINER 

en 0 n1 :c ~o 
':] • 

Nl liJ -< 00 --- c::o•< 1J') 
w '11 (.) -.....J i 

z 0 
SMALL-MOUTH BASS l\iimic Shiner 

LARGE-MOUTH BASS Straw-colored Shiner 

Warmouth Bass Spot-tail Shiner 

Green Sunfish Common Shiner 

BLUEGILL GOLD~N SHINER 

Long-eared Sunfish IlLUNT-NOSim l\lINNOW 

Pumpkinseed Fat-head Minnow 

Rock Bass Tadpole Cat 

Black Crappie Mud minnow 

Menona Killifish 

Black-banded Top-m. 

Log Perch 

COARSE FISHES JOHNNY DARTER 

COMMON SUCKER Iowa Darter 

Lake Chub Sucker Least Darter 

Mullet (M ................................. ) Silversides 

Black Bullhead Muddler (bairdii) 

Brown Bullhead llrook Stickl,•back 

Yellow Bullhead 

-/--- \ /; 
./,.,,~ 

•' 
,,,,.-· 
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Prepared for the Fish Division 
Michigan Department of Conservation 

LAKE SURVEY-EXAMINATION By the Institute for Fisheries Research 
University of Michigan 

County otsego Township T. & R. T 32 N. R 1 W Sec. 2 and 3 

NA:111-; of lake Lost 

Jloint of t•xamination Boat landing, east shore 

GEAR USED- kind Seine Length 15' l\lesh 1/;8 II ~ common sense 
Arca covrrcd 25 X 12 

Immediate SHORE Hii:th, sandy 

TEMPERATURE-Air 74 Surface 73 Dot tom 

Wealb('r(prescntaoclprece<ling) Pt. cloudy. Strong w. wind. Pt. Cloudy lest 36 hrs. Re.in prev iou s-lv---------

WATER (color. silliness, ,·tc.) very cl ear, greenish 

DEPTH 2 ft. to shore 
-----

BOTTmt Mar 1 
-------------------------------------------------------

COVER 8 om e snags and a raf't. 

VEGETATION Muskgrass abundant. 

NATllRAL FOOD Insects, frogs, snails and minnows abundant 

REJIIARKS Only 1 species of minnovr taken. 

July 29., 1932 
----
DATE Time 11:15 AeMe Field No.~_p eR 9 5 

COLLECTOR Kuhne 
Form 3087 6-36 IM FISH LIST ON REVERSE 



·-' ~·~ .... '. LIST OF FISH CAUGHT (For data see reverse) 

No. GA:IJE FISHES Age Remarsk No. OBNOXIOUS FISHES Age Remarks 

Brown Trout Short-nose Gar 

Rainbow Trout LONG-NOSE GAR 

Lake Trout Dog fish 
r 

BROOK TROUT Carp 

llfud Pickerel 

NORTHERN PIKE FORAGE FISHES, etc. 

Muskellunge Northern Dace 

White Bass Fine-scaled Dace 

PERCH Red-bellied Dace 

Sauger BLACK-NOSED SHINER 

\V.-\LLEYE BLACK-CHIN SHINER 

SMALL-MOUTH BASS 1\Iimic Shiner 

LARGE-MOUTH BASS Straw-co1ored Shiner 

,varmouth Bass Spot-tail Shiner 

Grfc-n Sunfish Common Shiner 

BLUEGILL GoLDEN Si-nNER 

Lon_g-rared Sunfish BLUNT-NOSED 1V1rNNOW 

Pumpkinsced 110 Fat-head Minnow 

Rock Bass Tadpole Cat 

Black Crappie J\Iud llfinnow 

l\Ienona Killifish 

Black-banded Top-m. 

Log Perch 

COARSE FISHES JOHNNY DARTER 

CO).Il\ION SUCKER Iowa Darter 

Lake Chub Sucker Least Darter 

lll ullet ( lll ................................ ) Silvcrsides 

Illack Bullhead Muddler ( bairdii) 

Brown Bullhead Brook Stickleback 

Yellow Bullhead 

-
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