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Introduction 

Frog, Meauwataka, and Stone Ledge Lakes are located in the south­

eastern part of Wexford County. Stone Ledge is about 3½ miles south 

of Cadillac on M-i15. Frog, also k:novm as Berry Lake, is about 2 

miles southeast of Cadillac. Meauwataka or Dayhuff Lake, as it is 

sometimes called, is 12 miles northwest of Cadillac. More specific 

location is as follows: 

Lake Towr.1.ship Tier Ran5e Section 

Frog (Berry) Clam Lake 21 n. 9 w. 11, 12 

Stone Ledge Clarn Lake 21 F . . 9 w • 27, 28 

Ifoamva taka Colfax 23 N. 10 w. Jl, 32 

All three of these lakes are landlocked and so have no Qirect 

connection to any drainage. Most of the land around Meauwataka is in 

the drainage of the './la.nistee River, ·while Frog and Stone Ledge a.re near 

the divide between the Manistee and the lfuskegon drainages. 

A map of Meam,-ataka Lake, showing outline E..nd submerged contours, 

was prepared by the Jnited States Forest Service. This was used in 



chartinl vegetation beds an( locatin6 sa.mpling stations during the 

biological inventory. The inventory was conducted by an Ins ti i..-u.te 

party July S-6, 1937t 

The investigations on Stone Ledge and Frog Lakes were carried on 

in l9L,l. I·iaps were made by an Institute mappin[ party en I.1arch 28 and 

29, re spec ti vely. Fish collections 1.vere made in the lakes July 9-10 

and 7-9, and the inventories were completed August 8 and 9.V 

Because of their small size and lack of connection with other 

waters, extensive industrial use of these lakes seems unlikely. numerous 

deadheads and several deposits of woody debris may indicate some use in 

lumbering operations. 

Stone Ledge Lake is reported to have formerly furnished good fishing 

for perch and bullheads. Although bass and walleyes have been introduced, 

few of these fish are said to be ce.ught, and it is now difficult to cs.tch 

a perch large enough to keep. In Frog Lake the bluegills are reported to 

be stunted, while fishing for largemouth bass is reported as fair. 

''.eauwataka enjoys a reputation of being a good fishing lake, although it 

is said to have been better in the past. 

There was very little rescrt developnent on any of these lakes • 

.:here was one SlL."TI.T'ler home near Stone Ledge. The terminus of a county 

r,::;ad on Frog Lake had beer, equipped witL picnic tables by the Road 

(;'.)f.1I"ission. A number of boats were kept there. Boat liveries were 

& Person..'!1.el of inventory party (1.Ieauv:ata.ka) 1 Hore.ce Telford, leader; 
Joseph Bailey and L. B. Shettles, assistants. 

,o;iersonnel of the various parties was as follous: 
: '"-PPin6 ::ir:.i.rt;:n Lee Ande1·son, leader; P.ichard Wil::;cn, Royal Hoine, Js.aes 
.~'.Jffett., Robert :.Iatthews, assistants. 
_~j s:1 party: 7[. 0. Becbn.en, leader; Lee Anderson, Pat Galvin, !.~cheal 
:-· __ .. :,li·~Z, issistar1-ts. 
= .~~rent:>ry ~art~/: Joh.r1 .?un.k, 1 eader; Et;.;sn~ R0e lof s, 3t-?'vr1ley Lisvc.i: .. :_,~, 
a.~sis"t:9..!lts. 
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::n.ainta::.:'.l.ed :in both Stone Ledge and Frog by neighboring far:ners. At the 

tL--:1e of t!~c oiolo0i cs.l sarve~r of =reauwataks., a canper hs.d e. few boa ts 

for re:-it. The laLes are all ra-'.:)wr easily accessible by paved or good 

gravel r"Ks.J.s. In spite of this a:'1:. their nearness to Cadillac, fishing 

seens to be rs. ther light, both sur1lller and winter. At present their 

import&.nce 9..S public fi shin,c; waters is not very great. However, if 

fishing could be improved, the;:,r would no doubt be used much more intensely. 

Physical Characteristics 

The topography of the lu.n.d to the so;,;t~ and east of Cadillac is ver::r 

irre6ular. Many of the hills are quite high and steep. The soil is 

composed chiefly of sand and gravel through which water apparently 

settles very readil.;r. lfany depressions which ·would be expected to contain 

lakes shov: no evidence of ever having held an accu.n.uh.tion of water. The 

former fine stands of pine (of which the numerous large stumps give 

evidence) have been removed and the poor soil now produces little vege­

tation to check the runoff. Frog and Stone Ledge La.ices lie in this 

e.rea. 

ifort;h and west of Cadillac the land is level or ge"!"ltly rolling and 

the soil seems to have greater abili-bJ to hold water. Evidence of this 

is shovm b~/ numerous rnarsl1y areas. :,;Ieauwataka Lake lies in tr,is section. 

A suggestion as to the geological -Jrigin of the countr;;: described 

above is given by Dr. I. D. Scott in his description of the surroundings 

of l.li tchell and Cadillac Lakes. He says, "The lace.ii on of the ci t'J of 

Cadillac is especi.a.lly forti.Ulate. It is built at the junction of a 

13.rge :::.ors_i;iic tract on the east a?1.c.l an exte·,r1ed o.ltwash plain on the 

'tre:,t. The s'...lrfs..ce of t:-.2 out',ras:, plu.in is extens:.vely pitted, but 

~~e'!I ::; f t;,e ?its hold wa tsr." V' 
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Both Frog and Stone Ledge Lakes occu.p:,' depressions between the 

moraines. The basins are ver-y irre2_;ular in outline. Stone Ledge has 

one si1allo·,v depression in the :'lain pa:rt of the ta.sin. The basin of 

Fro;;_; includes three distinct depressions. I::eauwataka is somewhat oval 

in outline. The chief irregularities are a ba.y in the southeastern 

part u.~1d. a lon;; point extending out from the northwest shore. The 

:::iasi21 is rr.;.ther re;ularly bowl-shaped with the deepest water in the 

western part. 

The d.rairc,;;e basins of the lakes are very limited. Frog r.e.::; one 

inter:-:1i ttcmt inlet entering the northwestern end of the lake. It drains 

an are~, a fen acres in extent which apparently is marshy in wet weather. 

It was dry at the time of the surve;y. The chief we.ter supply of all 

three lakes is seepage and runoff from the surrounding land. Since the 

soil is sandy a...'l.d of low fertilit-.r, the amount of nutrient minerals 

washed in is probably qi.::.ite small. 

In lakes such as these, the water level is apt to fluctuate with the 

level of the water table. Such fluctuation is impossible to control. 

The probl-J:-., apparently is not serious in Frog a."ld Meauwata.k:a. At the 

time of the survey, the level of Stone Ledge seemed to be 2-3 feet below 

nor1nal anu the lake presented a perfect example of the disastrous effect 

0f' such fluctuation. Cattails and water lilies, which normally would 

have oeen ;:;rovrin;~ in 6 inches or more of water,, were stranded far up 

the beach. Submergent plants were Yery scarce. The productivity of 

the h.1:0 'JS.s u..."1d0ubtedly greatl? reduced. 

Additional physical characteristics are given in the following 

tatle. 



Area ~Iaxi:nu!:'. Shore 
in .icpth. in develop-

,-J -,-

A;iproxima te 
per cent 

Color 
Bottom tvpes of 

Secchi 
disc 

lake in feet acres feet rnent of shoal Shoal Depths water 

Frog 8 68.4 28 1.96 40 Sa."'ld, pulpy Pulp;t peat Ermm, 

I.:eauwa. taka 

Stone Ledge 

pes.t, debris. ::i lea.r 

95.3 45 1.31 20 Sand, pulpy Pulpy peat Colorle::;s, 
peat. clear 

81.6 20 2.0 25 San.d, pulpy Pulpy peat Brown, 
peat. turbid 

The lakes are all smal 1. Frog and Stone Ledge are rela ti -vel;;,• shallow, 

while Meauwata.ka has some rather deep water. The shore development shows 

the relationship bet\veen the length of the shoreline of' the lake and the 

circumference of a circle of the same area. For instance, a shore 

development of about 2 (Frog and Stone Ledc;e) means that the shoreline 

is about twice as long as it would be if the lake were perfectly round. 

A long s110reline for the area suggests t.he presence of protect;ed bays 

and coves which are usually the most productive partl:i of a lake. other 

conditions being favorable, a lake with a high shore development (2 or 

more) should be more productive than one where the shore development 

is low. 

The shoal of a lake is t~e part which is potentially able to produce 

plants. These lakes vary considerably in the proportion of the total 

area which may be considered as shoal (20-40 per cent). The chief 

limiting factor is the depth of light penetration, since higher plants 

require light for growth. Light penetration is measured wt th the 

Secchi disc, a black and white metal disc about 10 inches in diameter, 

which is lo".':ered into the water until it disappears. The depth of. 

disappeara::1ce is related to the depth of effective light penetration. 

10 

3 
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The w·ater of Frog and :Jeau.vataka was of about average transpe.:.-ency. The 

high turbidity of the water in Stone Ledge greatly reduced light pene­

tration. Turbidi~.! in a lake may be due to suspended inorganic material 

(silt, roorl, etc.) or to tiny floating; plants and animals (pla."'lkton) or 

both. I,..erga.nic matter in suspension seemed to be ca.using most of the 

turbidi t-,1 in Stone Ledge. 

The bottom "bJpes in these lakes are in a combination com:::1only found. 

They may be quite productive if other conditions are fa·,orable. 

Temperature and Chemical Characteristics 

Water temperatures have a verJ important bearing on fisheries 

mana6ement. Fish may be roughly classified according to their ability 

to withstand extremes of temperature. 'Tro1x::: cann.ot survive in water 

much warmer than 70°p., al though la.rgen.outh bass and bluegiUs do poorly 

at tempe:r-a. ture s below this point. 

All species of fi s.l-J. make their best growth when water temperatures 

a.re near their upper limits of toleration. Fish, being "cold blooded.11 

animals, are most active, feed most, and so grmv fastest when the water 

is relatively warm. 

Durine; the sunmer, lakes frequentl~, become thermally stra.tified, 

that is, the temperature changes in a re[;Ular wa.y from top to bottom 

s.nd the lake is divided into layers. In the top and bottom layers, 

te-7.peratures var-1 onl;-,r a few degrees. The top layer is usually warm 

(abo'J.t the temperature of the surface) but the bottom layer -::i.a.y be 

q'J.ite cold. Eetween the two is a layer called the thermocline in which 

the tenpero.ture changes -,,;-ery rapidly (-½°F. or more per foot in depth). 

The thermocline has some verJ important effects. Circulation due 

t0 v;ind act5-:ir... etc., is lLrti..ted to t!:e wute!" acoye the thermocline. 
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The cold water below is cut off frocn all circula ti )n while the thermocline 

is present. During this stagnation period, ir.--:::o:rt•in.;~ che:nice.l chane;es 

:ia:r take place in this lower layer. 

The chemical characteristics of water r:10;:;t L";.~"10rta:-:1t from a f'i sheries 

standpoint are the amount of dissolved oxygen. t:1e amount of dissolved 

~inerals, and the degree of acidity or alkalinity. 

O:x::n;en is necessary for i'i sh e..!l.d most other living organi s!llS. 

~li.nimum requirements for fish are about 3-!+ parts per million. Natural 

waters receive most of' their oxygen supply froTI the air and from the 

photosynthetic activity of aquatic plants. Respiration of living things 

and the deco!llposi tion of' organic matter tends to use up this supply. In 

sum.'ner the circulating upper water of a lake should have an adequate 

supply of' oxygen. However, when a ther:raocline is present, the OX'Jgen 

may be exhausted i:c. the vrater below it. Respiration an~l decomposition 

continue to use up the supply and there is no opportunity for it to be 

replenished. 

Dissolved minerals in a lake are received both from the inflowing 

·na ter and by direct solution from the bottom. Productive lakes are 

usually :-,1oderately hard, that is, have a r.-•. :x.0r:_,.l.;c :,;1u.:.::t J.'.:' r'c_ssolved 

minerals. The substacices causing acidity or alkalini-bJ may be washed 

in or may be produced within the lake itself. Decomposition products 

are usually acid in reaction so that the bottom water of a lake is 

likely to be less alkaline than the surface. Productive lakes are 

usually slightly to ::-,1oderately alkaline. 

Temperature and chemical characteristics of the lakes under con-

3ideration are presented in the followinb table. 



pH M. o. c~ Therinocline 
Lake Ds.te Location range Alkalinitv 

l 
ra.ngo Surface Top Bottom Bottom 

Frog 8/9/~1 Station 1, 6.J..-6.8 12.0-31.0 . . . Depth in ft. ... 10 20 24 
eastern Temp. in OF, 77 69 52 51 
depression 02 in p.p.m. 6.8 6.6 o.o o.o 

8/9/~1 Stt-;.tion 2, 6.o-6.8 10.0-18.0 . . . Depth in ft. ... 10 17.5 22 
westic'r:1 Temp. in op. 77 74 64 62 
clcpre:c,sion °'.? in p.p.m. 6.8 6.8 0.3 0.0 

Meauwatv.kfa 6/6/37 Station 1, 6.9-G.1 76.0-81.0 0.0-11.0 Depth in ft. ... 21 26 31+ 
northeastern Temp. in OF, 75 67 58 56 
pn.rt 0:2 in p,p.m. 8.1 . .. 1.8 

~G/9/39 Stat.ion - 82._s' 0.0-9.0 Jer,th in ft. ... 20 2s 34 
deepest Temp. in Op. 73 71 5h 
part o.f lake ~ in p.p,m. 7.9 7.6 LG ... 

Stone Ledge 8/8/41 Station 1, 7 .L:.-8.0 20.0 . . . Depth in ft. . . . . . . ... 12., 
deepest romp. in oF. 78 . . . . .. 67 
pa.rt of lake 0:2 in p.p.m. 7.9 . . . . .. 6.9 

J, Ann.lysi s by A. r, Horn, United States Forest Service. u. 

Inccimplcto duo to inclement ·woflther. I 
C'.) 
r 
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·J:cn;en was e.bundant in all parts of Stone Led6e a.::d above the 

thermoclinc in Frog and Iieatrv1'9. te.ka. It v:as absent below tte therr:ccline 

The .-:1:1. ter o:::· Fro6 and Stcm.e Ledge vra.s ,ery soft (:f. C. Alkalinity:, 

lJ-Jl p.p.m.) ac1d in I.:eauvm.tEi.1:a was moderately soft (n. o. Alkalinity. 

76-G2 This is to be expec'.;e<l since sa.Y',dy soil ordine.rily provides 

li ttlE, soluble nutrit,nt material. Frog was definitely acid in reaction 

(pH 6.0-6.8, :r:eutrali ty is 7 .C). Hea.uwa taka. varied from slightly acid 

at the bottom to alkaline at the surfe.ce (pH 6.9-8.1). L!ost of the v1at0r 

'v"Ja.S alkaline. Stone Ledge w'as all..1J.1inc (pli 7,4-G.o). 

The combinations of chendcal cha.racteri sties sl:':.oVl!l by these lakes 

·var;-{ considerably from t!'e average for producti v-e warr.1-½a.ter lakes. 

Eeauwataka comes nearest to our id.ea of the character:i.stics a good 

fish lake shoulc: have, and Frog is farthest a:way. The mane.gerr:ent problem 

is to ma::e t:1e best cf the exis➔~i:n;; cor,._di tions. 

Biolocical Characteri:::tics 

7et;et0.tion plays a.n import:.:i.::t pa.rt in fre ecology cf a fishing lake. 

TLe plac:ts oS.f'ect t:1c :'i sn directly b::,0 ?rovicling; shelter and protection, 

a:"l(l indirectly b~r supportin0 large numbers of fish food organisms. 'iiithin 

lirr:its, the productivity o-f' a lake can be said to vary directly vrith the 

e.tu:tida.~ .. ce of --:-reg eta tier:.. 

Plants a.re not a'bundant in any cf the:::e lu.kes, a;s shovm by the 



Species 
8pi:,;.e :::-,;.sh Eleoch9.ris palustris) 
Spike rcJ.sh \Eleocharis Snallii) 
.?ipewort (Eriocaulon septan9lla:-e) 
~~lilhrnrt (Isoetes· :Sraunii) --
'.Va ter mil foil IEyri ophyllu:-,1 ten.ellu:.i) 
''ls.ter m.ilfoil 1fyriophyllu=i. sp.) 
Yellow water lil:r Huphar V8.rieGatun) 
Yell J,r wa-:;er lil;y ,IJuphar sp. J 

S':lar"b-reed (Poly,;onum sp.) 
;_,9.r:;e-l0af ::;iondweed (Potamogeton ampEfolius) 
?ondweed (Potamogeton anr:;ustifolius) · 
Leafy pondweed ~Potamogeton epi~ytlrus) 
Leafy pondweed (Pota.mogeton foliosus?) 
7ariable pondweed. Potamogeton gramneus) 
Pondweed (Potamogeton pusillus 
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Pondv:eed (Potamogeton spirillus) 
Flat-stemmed pondweed (Potamogeton zosterifonn.is )_ 
D~ck potato Sagi ttaria latifolia) 
BulrJ.sh (Scirpus sp. 
Bur reed (Spar6aniu.~ sp.) 
Cattail Typha sp.) 
'J1ld celery Va.lHsneria arn.ericana) 
Musk grass (Chara sp. -

... 
Few 
Connnon 
Rare 
Rare ... 
Conrr1on ... 

... 
Rare ... 
... 

... ... ... 

. . . 

... 

... ... 
Co:ru;ion ... 
Fev; 
Rare 
Common 
Fe.·1 ... 
Rare 

Rare 

Common 

Cor,nnon . .. 
Fev-r 
Common 
Ra:re 

,$' Identified by B. M. Robertson, Deps.rtment of Botany, 0ni versi t-y of Mi chi 6ci.n. 

Rare 

... . .. 
• •• . .. 
Rare 

Rare 

Rare . .. ... ... 
Rare ... 
Rare . .. 
Rare 
Rare 

... 
~ Identified (in part) by C. o. Grassl, Department of Botany, University of Michigan. 

Six spedes were collected in Frog, 13 in I:Jeauwatalro. and 8 in Stone 

Ledge. Two forms were common in Frog. One of these, pipewort ( Er:ioca.ulon 

septangulare) is c!'lftra.cteristic of acid waters. Five species were corrnnon 

in Iv1eai,twa.taka an'.i T'lost of them wer-e forms well a.da.:::,ted to furnish shelter 

and food or6anis~1s. All plants were rare in Stone Ledge. 

Of the three laK:es, Heauwataka comes nearest to having a plant 

population conparable to that of a good fish lake. Chemical conditions 

in ?rog probaol:r limit plan+; producti:m and there is little that can be 

d.o:ne to remedy the si taa ti on. In Strme Ledge, the chief iirni ting factor 

is probably the fluctuati:::i.g v:ater level, and e.gain no rer1.edy is practical. 

Plankton is •Jomposed of t:1e pls...1.ts and animals of microscopic or 

near-microscopic size whicn float free in the ·water. These organisns are 

t:-ie cb..ief food of all very young fish, larger fish food organisms, and 
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forage fishes. They are also frequently eate:1 by sone kinds of game fish. 

At the time of the surveys, plankton was abundant in Frog; and Heauwataka 

and fairly abundant in Stone Ledge. Animal organisms predooinated in 

~foauwataka and pla..'lt organisms in the other two. Since plankton popula­

tions are knovm to vary greatly from week to week and i'ror.1 r,lo.ce to pla.ce 

in a lake, this information has only general significa..~ce. 

Bottom food organisms were not very abundant in any 0 f' the la..l<e~. 

;.Iidge larvae ( Chironortldae) were abundant in both shoals and depths in 

!.ieauwataka. A few phantom midge larvae ~Corethra) were ta.ken in the depths, 

and clams (Pelecypoda) were COJ'Tl!ll.On on the shoals. Numerous crayfish and 

snails were observed. Since no attempt we.s made to determne the abundance 

of anima.ls harbored by the vegetation, results here cannot be compared 

directly w:i. th those for the other two lakes. No doubt fish food organisms 

were more abundant than the above estimates i:!ldicate. 

In Frog Lake no organisms were abundant. Some samples showed mayflies 

(Ephemeroptera), damselflies (Odon.a.ta) and midges to be common. The most 

animals were found in samples containinG vegetation. A rather large 

variety of' organisms were fo1.md on the shoal in stone Ledge, but midge 

larvae were the only ones which were common. One sanple produced large 

nUI!l.bers of' aquatic earthworms (Oligochaeta.). Phanto,,1 midge larvae were 

abundant in the deeper water. 

T:ie following table lists the species of fish present in the lakes 

vri t:1. esti::'la tes of their relative a::iundance and stocldng records for the 

past seven years. 



Species 

GAME FISH 
Northern pike fEsox lucius) 
Perch Perea f a.vesoens) 
Wn.lleye Stizostedion ·vi treum) 
Largemouth bass Huro salmoides) 
Sms..llmouth bass Micro terus dolomieu) 
Bluegill Le omis macrochirus 
Pumpkinsee Lepomis gibbosus; 
Hybrid Blueg x Pumpkinseed 

COARSE FISH 
C01r1:1on sucker Catostomus co:mmersonnii) 
Dlaok bullhead Ameiurus melas) 

FORAGE FISH 
Bl:?.ck-chinned shiner- ~Notropis heterodon) 
Lake emorald shiner ( otropis atherinoides) 
Golden shiner Lfotemit;onus crysoleucas; 
Blunt-nosed rni.:111ow borhynchus notatus) 
Menona killifish (F'undulus diapha.nus) 

Fro•~ 
"(elati ve 
'J.bunda.nce 

. . . 
Rare . . . 
Rare 
Reported 
Ver::,' abundant 
Abu...'1dant 
Rare 

. . . . . . 

. . . . . . ... 
• • • . . . 

Stocking 
1934-191➔0 

. . . 
8,000 

555,000 
1,650 
1,762 

33,180 . . . . . . 
. .. ... 
. . . 
150,000 . . . . .. 
• • • 

Meauwataka ~bne I:ea,re 
l~elati ve Stocking Relati.ve Jtocking 
abundance 1934-1940 e1.bunda.::-i.ce 193~-191--10 

Reported ... Rare No 
Very abundant 5,000 Very a.bund:int ... 385,000 Ru.re fish 
Few 2,100 Rare 
Reported 1,325 Reported planted. 
Abundant 38,300 ... 
••• . .. Common . . . . .. ... 
Rare ... Common 
Rare . . . . .. 
... . .. Ra:?"e ... 200.000 . .. . .. Co:mrr.o!1-nbundant 
Abundant . . . ••• 
Rn.re . .. ... I ~_, 

tv 
I 



-13-

The fish populations of these lakes wer.:: peculiar in that they were 

dominated hy a few species, and other species were relatively rare. The 

population of Frog Lake was made up predominantly of bluegills and 

purnpkinseeds. This lake was also peculiar in having few, if a..-riy, minnows. 

In Meauwataka and Stone Ledge, perch were most abundant, with bluegills 

and pumpkinseeds in a secondary position. The only i!'l.portant forage fish 

collected were blunt-nosed mnnows in Meauwata.ka and golden shiners in 

Stone Ledge. Suckers were rather cor.nnon in Stone Ledge. 

The few records in the random creel census for these lakes show that 

bluegills a:id pumpki:r.seeds vrere most .frequently caught in Frog Lake. In 

lJeauwata.ka, r:iany more bluegills than perch were recorded as being caught. 

The discrepancy between this and the estimated relative abundance given 

above may be due to the fishing methods used. Perch ar...d pumpkinseeds 

were the most frequently caught fish in Stone Ledge. Some pike were tek en 

by spearing. 

Age determinations were madt: froI'l scale samples taken fror,1 the i;ame 

fish collected. The following table in which the average length of the 

fish in each age class is presented gives an idea of the growth rate of 

each species in the lakes. 



~ . ~pecies 

Pere}--.. 

Hall eye 

:;!"awin~ 
seasons 
00:-1::,leted 

e 

T 

II 
T 

,~ 
"'T'"T:" 

1·l 
7 

VI 
•n-T \il_ 

"ilIII 
III 

T>T ... '/ 

?ra,. 
Averap;e 

IT-wnber of len;;th 
speci~ens iJ inches 

. . . . . . 
2 4.8 
2 6.o . . . . . . ... . . . ... . . . ... . . . . .. ... . . . ... . .. 

Ave1·a.ge 
l'Tu.r:i.ber of ler)f;th 
specimens in inches 

1 ... 
1 
2 
3 ... . .. 

. .. ... 

11.J 
11.l 
12.7 

Stone L6dge 
Average 

It.J . .mbcr of le::-igth 
speci~ens in inches 

2 
2 

19 
11 

1 
2 
1 
3 
3 
1 
3 
2 

17.J 
21.7 
2.li 
5.L; 
6.5 
8,4 
8.9 
9.6 
9.3 

11.2 
17.0 
18.2 

La.rgencuth bas::; I 1 4.2 . . . ... 
II 4 

T--:- 2 ....... 
IV . . . 
VI 1 

Eluegill I 1 
II 20 

III 55 
IV 27 

V 2 
VI . . . 

hlmpkinseed I . . . 
II ... 

III 48 
Ti' - ✓ 10 
V 1 

7.6 
10.1 . . . 
1,.1 
2.2 
2.6 
3.8 
5.6 
6.1 ... ... 
. .. 
3.9 
5.1 
7.7 

3 

... 

. . . 
1 
2 

... 

. . . ... 

. . . . . . ... 
7.4 
G.S 

. .. 

... 
1 

. . . ... 

18 
4 
1 

••• ... 
I,lt1.e6i.ll x Pumpkinseed III 8 4.6 
v' J...ge deteriir.a ti ens by W. c. Beckman 

It vrill be noted that e.ccs ar<: €:;i':en in growing see.sons completed. 

SinoG t:-,e co11ecticns V!erE, nade in the mic:.dle cf the sun'Tle1·, s.11 of tte 

~ish have ::;c,;11 grrrd.ng for pa:rt o: an e.dd.i ticnal seasor.. In scr,e of the 

the nore irap0rL-s.~;t species in each lake, it :..s belie•red that the samplEis 

e.re representative cf cor,ditions in the le.ke. 

Fro,'L a study of 07E:;r 25,000 s:;ale samples fror: all ever the st&.-!,,:,, 

e te~ts.ti-ve table of the e.6 e at which 6a,:,.e fish r,,e.ch le-ge.1 :::ize ha., teer: 

11,.4 

... . .. ... 

... 



·- r -.· r ar-0 "' * 
i ~'r "--·v 

S~·ecies 

::ort::ern piL::e 
Ferer 
·,iallf.,ye 
Largem.on~l, bas i;; 
Bluegill 
?u:npki:nseed 

-1~:-

t~e fish taken fro2 these l~~ec 

Le-gal 1 €r16th 
in ir:ch~~ 

11.;. ,, 
b 

14 
10 
6 ,, 
0 

ru•,°"-:.r.; s ~r.--.. r: o~.;. s 
corn.pl et eel 

I 
II 
II 

-,---
.i..L-

IL 

":.,elow. 

S u.1::1,1-e r 
of life 

2r..d 
Jrd 
Jrd 
Jrd 
4th 
4th 

A c;o1;:parisc11 of tr.e t;v:o above te.bles :::l:oi"S that t~"c 'oJ.negills and 

pumpl::inse€,ds in Frog Lake w6re defini tcly stunted. The few largemouth 

be.ss and perc:: ,·:ere F.\.lso grovt:i.ng slowly, being about a year behind the 

:;ivc conol1 1si,e evidence, :ci.d:; the perch ·te.ken seemed to be growinc; aJ.; 

o.bout the ave1·e.6 e rate. T!'le bluegills and lar6emouth bass ma;,• te some-

v.·l'1at tel ow a '7err.ge. :::ri Stone Lc.:c;,g;e, the percL vrere about a year behi:::1<1, 

northern pike and. walleyes seemed to be making good growth, anc:. purnpl:d.n-

seeds about average. 

There is an abur:dar:.oe of so lie sand ar.d gravel shoal in Frog Lake 

for fish requiring such facilities for spawning. Vegetation which might 

be utilized by perch anc: lar6 emouth bass is :no+, very abunda.L.t. Pike might 

spa,·nin;:; of b1Le6ills, 1Rr£;emout:i bac;s end perch e.re abundant in Heauwataka 

Lake •. Facilitie;; for fike rr:a~r te lir.,ited. 

-~l c!'1ougl1 percl1 are u.ridoubtedly· rcpr:;C.~~cir:g ~uccE;ssfull:r i::. tf.:.e lake, 

l2l, uAge of fish upon reachi~g legal 
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~,:c areas ·,sftic11 appe8.:..1 er: to be su.i table for r.:.ortl-.:.ern pike were 01.Jser,.,.ed.. 

Al tho,1,:n. t:·.ere are no recorc.s cf plan.tin;s of fish ::.;1. Stone Ledge d,1rir'6 

tree ::::;1:tst seve,: :,-ears, 5 vmlleyes, 3 s.::10. l years old, were ta::er. in the 

collec-':.h,:r.s. This would seem to indicate natural reproductiorJ. Ydtrin the 

lake. Toe spa:wnin;; req1.,,irer1ents of this specie::; &.re not well kr~oYm. 

Eschneyer found the Lake C-ogebic walleyes utilizing rubble bottom which 

;vas underlaid with gravel end sand.~ This t;y-pe of bottom is not abundant 

in Stone Ledge Lake. 

Uana.geT'lent Suggestions 

Stone Ledge Lake is at present designated as a pike lake and the 

survey results show no reason why this should be chaTiged. Frog and 

Lleauwataka a.re in the "all other lakes" classifice. tion. In spite of 

the progra:m suggested below for Frog, both should retain their present 

clesi;;na tion. 

Stone ~edge La~e has a population of fish wrich seens to be doing 

fairly we11 i:r:. spite o-f: e.dverse physical a.n.d chemicoJ. conditions. They 

seem to be wainte.ining their numbers without stocking. It is suggested 

that a policy of 11 letting well enough alone" be followed in the future. 

:teauwa tal:a Lake has been receiving fairly generous plantings of fish, 

including thousands of vra.lleyes. The walleyes have not sv.rvived. Ccn­

r:.i tions in the lake appa.rentlj· a.re not sc1i ted to this species so that 

continued stocking woulc'. probably be wasted effort. Spawning facilities 

sec.-m to be adequate for the other species stocked and natural propaga·tion 

shouE. maintain the population a.gainst any ord::.nary fishing pressure. It 

is therefore suggested that all stockir..g in Eeamvatc.ka Lake be disccntinued. 

~ Ir.stiti.;:te Report He. 695, ":fo-:-es on t}--,e natural reproduc~ion of the 



Frog wlce has received plantings similar to those put ir:. 1 :eaui;:a.taka. 

Th(-,y shcmld be discontinued for the se.m0 ree.sons. It is particula:::-1? 

i:,,;:::1·t2-c~,t t:1at :}ls.nti,:; of bluegills be stopped. TJ1is species is 

re::;rc'.lucing ss, s·_;_ccessfully tra t the ~opula 'tic,n is ov•'-'rcro0:rded a.ncl, 

as a result, stc;.nted. ?'urther stockin;, :i.!" succesd'ul, v:ould only 

aggr2.va te this cond-i. tion. It is suif;e sted tr:a t 1E::. experimer:ts l p1ar:.ting 

of 2,5 or 30 adult northern pike be :r..ade in Frog Lake. It is hoped 

that this pisci verous species will reduce the number of s!T'..all bluegills 

e.nc. punpkinseed.s to a. point where reasonable growth ·will be possible, 

and th..at a balance between the tw.o types of fish can be establis1:1ed. 

Preda.tors observed on the lakes were not numerous enough to vmrre.nt 

a.ny control rrrea.:mres. Sone fish pan;.ci tes of -vs.ri ous kinds WBrc present. 

None of then are harmful to man s.nd most of them cause little apparent 

daJ11B.ge to the fish. Ho attempts at control e.re sugge:::ted. 

Snags and dee.dhee.ds were numerous ir, .s.11 tr:e lal:es and furnish 

:)onsidere.bJ.e cover. The vegttation beds were also iE1.portant in 

~:es.1n"i8.Cak8.. In Frog and Stone Ledge, the plants were not nu:r:1erous 

enouz:;-i t0 pr0vide r-.uc:, shelter. Twent~:-five or thirty brush shelters 

of the hollow square t:rpe in ee.ch lake m:l.ght prove beneficj_al. The 

shelters should be strongl:r built e.nd well see- ttered in vre. ter 10 - 15 

feet in depth. 

As was ner/:;ionecl above• t:w problem of ;-rts.ir:tai!liEt'; a constant 

vmtsr level is verJ i::1port.-'.l.r..:':: in Stc,ne Ledge Lake but, a3 was also 

poir.ted cut., no practic£;.l suggesticns for control ca,E be ::..ade. S ~ a "IN:r.:.i n.g 

facilities a.n, c.dequate fo:r the !:lost important sriecies in the lakes, and 

no i.r.rprove:'lert atte:"!pts are 2.clvised. 
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If the suggested experimental planting of pike is made in Frog Lake, 

checks should be me.de from time to time to determine what affect, if 9.z,.y, 

they hav. :,:::.d on the bluegill populaticm. 

Report s.pproved by: A. s. Hazzard 

Report ~rped by: R. Bauch 

INSTITUTE FOR FISiiERIES RESEA. .. "qCH 

By John Funk 
Junior Aquatic Biologist 
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