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Introduction
Frog, Meauwetaka, and Stone Ledge lakes are located in the south-
eastern part of Wexford County. Stone Ledge is about 3% miles south
of Cadillac on M-115. Frog, also known as Berry Lake, is about 2
miles southeast of Cadillac. Meauwetaka or Dayhuff lake, as it is
sometimes celled, is 12 miles northwest of Cadillac. HMore specific

location is as followss

Lake Township Tier Range Section
Frog (Berry) Clam Lake 21 N. 9 W. 11, 12
Stone Ledge Clam Lake 21 W. 9 W. 27, 28
Meauwstake Colfax 23 N. 10 W. 31, 32

All three of these lakes are lendlocked and so have no direct
connection to eny drainage. Most of the land around Meauwstake is in
the drainage of the llanistee River, while Frog and Stone Ledge are near
the divide between the Manistee and the Muskegon dreinsges.

A map of Meauwwataka Lake, showing outline znd submerged contours,

was prepered by the United States Forest Service. This was used in



charting vezetation beds anc loceting sampling stations during the
biological inventory. The inventory was conducted by an Institute
perty July S-6, 1937%

The investizations on Stone Ledge and Frog Lakes were carried on
in 19L1. iaps were made by an Institute mapping party cn Merch 20 and
29, respectively. TFish collections were made in the lakes July §-1C
and 7-9, andé the inventories were completed August 8 and 9. 4

Because of thelr small size and lack of connection with other
waters, extensive industrial use of these lakes seems unlikely. HNumerous
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 introducsd,
few of these fish are said to be caught, and it is now diffiouvlt to catch
8. perch lerge enough to keep. In Frog lake the bluegills are reported to
be stunted, while fishing for largemouth bass is reported as fair.
teauwataka enjoys a reputation of being a goed fishing lake, althcugh it
is sald to have peen better in the past.

There was very little rescrt development on any of these lakes.,
‘nere was one summer home near Stone Ledge. The terminus of a county
road on Frog Leke had been equipped with picnic tables by the Road

Corrission. A number of boats were kept there. Boat liveries were

¢ Personnel of inventory party (leauwateka): Horsce Telford, leader;
Joseph Bailey and L, B. Shettles, assistants.

¢srersonnel of the various parties was as follows:

Cwpping varty: Lee Anderson, leader; Richard Wilscn, Royal Howe, James
Jwffett, Robert latthews, ass1suants.

ish partys . C. Beckm2n, leader; Lee Anderson, Pat Galvin, Micheal

assistants.

sventory perty: John unk, leader; Zugsns Roelofs, Stvenley Lieveuse,

zzs3istants,




-3~
maintained on btoth Stone Ledge and Frog by neighboring farmers. At the
tine of trne bvlological survey of lleauwataks, 2 canper hsd & few boats
for rent., The laxes are all rather easily accessibles by paved or good
gravel roads. In spite of this and their nearness to Cudillac, fishing
ht, both swmer and winter. A% present their
importance as public fishing waters is not very great. However, if
fishing could be improved, they would no doubt be used much mors intensely.

Physical Characteristics

The topography of the land to the south and east of Cadillac is very
irregular. Hany of the hills are quite high and steep. The soil is
composed chiefly of sand and gravsl through which water appareantly
settles very readily. Hany depressions which would be expected to contain
lukes chow no evidence of ever having held an accumulation 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-
tetion to check the runoff. TFros and Stone Ledge Lekes lie in this
ares.

Norsh and west of Cadillac the land is level or gently roiling and
the soil seems to have greater abllity to hold water. Lvidence of this
is shovm by numerous marshy areas. Heauwataka Lake lies in this section.

A suggestion as to the gzeoliogical origin of the country described

n his description of the surroundings

b

above is given by Dr. T. D. 3cots
of iiitchell and Cadillac Lakes. FHe says, "The loceti on of the city of
Cadillac is especially fortunats. It is built et the junction of =
large morainic ftract on the east and an extended outwash plain on the
wests The surf

zce of Trhe outvmsh plein is extensively pitted, but

v

ev of the oits hold water.," ¥

Vv I. D. Scott, Inlani lekes of Michigan.
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Both Irog and Stone Ledge Lekes occupy denressions between the
moraines. The basins are very irregular in outline. Stone Ledge has
one snallow depression in the main part of the basin. The basin of
Frog includes three distinct depressions. Meauwmtaka is somewhat oval
in outline. The chief irregularities are 2 bay in the southeastern
part wud & lons point extending out from the northwest shore. The
basin is ruther regoularly bowl-shaped with the deepest water in the

western part.

R

The draimage basins of the lakes are very limited. Frog has one
internitteat inlet entering the nortiwestern end of the lake., It drains
an area a lew acres in extent which apparently is marshy in wet weather.
It was dry at the time of the survey. The chief weter supply of all
three lakes is seepage and runoff from the surrounding land. Since the
soil is sandy and of low fertility, the amount of nutrient minerzals
weshed in is pfobably guite 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 problan apparently is not serious in Frog and Heauwataka., At the
time of the survey, the lsvel of Stone Ledge seemed to be 2-3 feet below
normel and the lake presented a perfect example of the disastrous effect
of such fluctuation. Cattails and water lilies, which normally would
have beea growinz in 6 inches or more of water, were stranded far up
the beach. Submergent plants were very scarce. The productivity of
the lale wos undoubtedly greatly reduced.

Additional physical characteristics are given in the following

tatla.
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Area  Maximum Shore Approximate Color Secchi
in ieptn in develop=- per cent Bottom types of disc
lake acres feet ment of shoal Shoal Depths weter in feet
Frog 68.1L 28 1.96 Lo Sand, pulpy Pulpy peat Browm, 8
pest, debris. clear
Veauvmtaka  95.3 L5 1.31 20 Send, pulpy Pulpy peat Colorless, 10
peat. clear
Stone Ledgze 81.6 20 2.0 25 Sand, pulpy Pulpy peat Brown, 3
peat. turbid

m—

The lakes are all smell. Frog and Stone Ledze are relatively shallow,
while Meauwataks has some rather deep water. The shore development shows
the relationship between the length of the shoreline of the lake and the
circunference of a circle of the same area. For instance, a share
development of about 2 (Frog and Stone Ledge) means that the shoreline
is about twice as long as it would be if the lake were perfectly round.

A long sacoreline for the area suggests the presence of protected bays
and coves wnich are usually the most productive parts 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 the part which is potentially able to produce
plants. These lakes vary considerably in the proportion of the total
area wnhich may be considered as shoal (20-L0O per cent). The chief
limiting factor is the depth of light penetration, since higher plants
require light for growth. Light penetration is measured with the
Secchi dise, a black and whits metal disc sabout 10 inches in diameter,'
which is lowered into the water until it disappears. The depth of

disappearance is related to the depth of effective light penetra’tion.
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The water of Frog and Yeauwataka was of about average transverency. The
high turbidify of the water in Stone Ledge greatly reduced light pene-
tration. Turbidity in a lake may be due to suspended inorganic material
(silt, marl, etc.) or to tiny floatinz plants and animels (plankton) or
both. lnBrganic matter in suspension seemed to be causing most of the
turbidity in Stone Ledge.

The bottom types in these lakes are in a combination commonly found.
They may be quite productive if other conditions are favorable.

Temperature and Chemical Characteristics

Water temperatures have a very important bearing on fisheries
management. Fish may be roughly classified according to their ability
to withstand extremes of temperature. Trout cannot survive in water
much warmer than 70°F., although largemouth bass and bluegills do poorly
at temperatures below this point.

All species of fish make their best growth when water temperatures
are near their upper limits of toleration. Fish, being "cold blooded"
animals, are most active, feed most, and so grow fastest when the water
is relatively warm.

During the summer, lakes freguently become thermally stratified,
that is, the temperature changes in a regular way from top to bottom
aid the lake is divided into layers. In the top and bottom layers,
temperatures vary only a few degrees. The top layer is usually warm
(about the temperature of the surface) but the bottom layer may be
quite cold. Fetween the two is & layer called the thermoeline in which
the temperature chenges very rapidly (£9F. or more per foot in depth).

The thermocline has some very important effects. Circulation due

to wind act

.2r, etc., is limited to the wunter atowe the thermocline,

b

¥
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T™he cold water below is cut off from all circulation while the thermocline
is present. During this stagnation period, imporfuni chemical changes

aay take placoe in this lower layer.

The chemical characteristics of water most important from a fisheries
standpoint are the amount of dissolved oxygen, the amount of dissolved
ainerals, and the degree of acidity or alkelinity.

Oxygen is necessary for fish end most other living organisms.
Yinimum requirements for fish are about 3-/; parts per million. Natural
waters receive most of their oxygen supply from the air and from the
photosynthetic activity of aguatic plants. Respiration of living things
and the decomposition of organiec matter tends to use up this supply. In
summer the circulating upper water of a lake should have an adequate
supply of oxygen. However, when a thermocline is present, the oxygen
may be exhausted ir the water below it. Respiration and 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
water and by direct solution from the bottom. Productive lakes are
usually moderately hard, that is, have & mocorcis anwint of dissolved
minerals. The substances causing acidity or alkalinity may be washed
in or may be produced within the lake itself. Decomposition products
are usually acid in reaction so that the bottom vmter of a lake is
likely to be less alkaline than the surface. Productive lakes are
usually slizhtly to moderately alkaline,

Temperature and chemical characteristics of the lakes under con=-

sideration are presented in the following table.



pH M. O. Coo Theruwocline
Lake Date Location range Alkalinity range Surface Top Bottom Bottom
Frog 8/9/11 Station 1, 6.1-6.8 12,0-31.0 Depth in ft. 10 20 2l
eastern Temp. in °F. 77 69 52 31
depressiocn Op in pepem. 6.0 6.6 0.0 0.0
379711 Station 2, 6.0-6,.8 10.0-18.0 Depth in ft. 10 17.5 2
western : Temp. in OF. 77 74 6L 62
depression 02 in pep.m. 6.6 6.8 0.3 0.0
Meauwateke 6/6/37 Station 1, 6.5-0.1 76.0-81.0 0.0-11.0  Depth in ft. 21 26 3l
northeastern Temp. in CF. 75 67 58 56
part 0o in pep.m. 8.1 cen 1.8 cen
¢0/9/39 Station - 82.5 0.0-9.0 Depth in ft. 20 25 3L
deepest Temp. in °F. 73 71 ven ol
part of lake 0o in pepem. 7.9 7.6 1.0 .os
Stone Ledge  8/8/L1  Station 1, Teli=840 20.0 Depth in It cee 12.5
decpest Temp. in ©F. 78 ve - 67
pa.r‘t of 15-1{3 02 in. p-pom- 7.9 e v 6.9

v Analysis by A. G. Horn, United Stetes Forest Service.

Incomplete due to inclement weather.

-.’\\-
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The upper waters of all tle lakes wers warm enough to tromeote zocd
growth o warnm=water fish, I none was there & suflllelont volure of

veter for trout. Thermoclines were vresent in
eauwatoza, but in Storne ledge stratification probably

sex was ebundant in 81l parts of Stene Ledge and abcve the

ERVEN

thermceline in Frog and leauwatslia., Tt was absent below the thermocline

in Frog snd was greatly reduced in leauwateksa,

The water ol Frog and Stone Ledge wac very solt (3% €. Alkalinity,
15-31 pepem.; and in leauvetoka was moderately soft (1. C. Alkalinity,

his 15 to be expected since sandy soil ordinarily provides
little soluble nutrient material. Frog was definitely acid in reacticn
(pH 6.0-6.8, reutrality is 7.0). DlMemuwsteka varied from slightly acid

at the bottom to alkaline at the surfece (piH 6.9-8.1). Most of the water

edge was alimline (pH 7.4-0.C).

[

was alkaline. Stone

The combinations of chemical characteristics shown by these lakes
vary consideratly from the average for productive warn-water lakes.
Veauwatela comes nearest to our icdea of the characteristics a good
fish lake shoulc have, and Frog is farthest awey. The mansgement problem
is to meke the best of the existing conditions.

Biological Cheracteristics

Jegetation plays an important part in the ecology of e fiching lake.
ire plants affect the fish directly by providing shelter and protection,

supportin; large numbers of fish food organisms. YWithin

limite, the productivity of a lale can be said to vary directly with the

Flantz are not abundent in zny ¢ these lakes, as it shovm by the



Species Frogd HMeauwataragy Stone ledzey
Epike rash (Elsocharis palustris) ces ves Rare
Spike rush [Eleocharis Smallii) Few oo oo
Pipewort (Triocaulon septanculars) Common coo ces
waillwort (Isoetss Sraunii) Rare oo ces
Water milfoil (Ifyriophyllua tenellun) Rare oo -
Water milfoil (iUyriophyllua sp.) ces Common v
Yellow water 1ily (Huphar V“riegatun) Cornon s Rare
Vellow water 1ily (Huphar sp., .o Few oes
Smartveed (Polygonam SDe ces Rare voe
Large=-leal vendweed (Pobtamozeton amplilolius) oo Common Rare
Pondweed (Potamo eton an”vstﬂfollus) ves Pevr N
Leafy pondweed (Potamogeton epinydrus) Rare e Rare
Leafy pondweed (Potamogeton foliosus?) N Rere N
Variable pondweed (Potamogeton gramineuc) .o Few .
Pondweed (Dotamoveton pusillus) oo Rare oo
Pondwesd (Potamogeton spirillus) one oo Rare
Flat-stemmed pondweed (Potemogeton zosteriformis) ere Common v
Duck potato (Sagittaria latifolia) ves s Rers
Bulrush (Scirpus sp.) ces Commnon ose
Bur reed (Sparganium sp.) .o oo Rare
Cattail (Typha sp.) eve Few Rare
¥ild celery (vallisneria americana) . Common .o
lusk grass (Chara sp.) ‘o Rare e

& Identified by B. M. Robertson, Depsrtment of B

Six speciss were collected in Frog,

Ledgee Two forms were common in Froz.

septangulare) is characteristic of acid waters.

in lieauwataka and most of them were forms well

otany, Universi

ity of Michigan.
& Identified (in part) by C. 0. Grassl, Department of Botany, University of Michigan.

13 in Meauwntaln and & in Stone

One of these, pipewort {Eri

and food crganisms. All plants were rare in Stone Ledge.

Of the three lakes, Xeauwabtaka comes nearest to having a plant

population comparable to that of a good
in frog probably limit plant production
done to remedy the situation. In Stone
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no remedy is pr

Planktor is composed of the plants and animals of microscopic or

zear-microscoplc size which float free 1

in the water.

These organisms are

the chief food of all very youag fish, larger fish food organisms, and
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forage fishes. They are also frequently eaten by some kinds of game fish.
At the time of the surveys, plankton was abundant in Frog and Meauwatsaka
and fairly abundan®t in Stone Ledge. Animal organisms predominated in
Heauwataln and plant crganisms in the other two. BSince plankton popula-
tions are kmovmn to vary greatly from week to week and from place to place
ia a lake, this information has only general significance.

Bottom food organisms were not very abundant in any of the lakes.
liidge larvae (Chironomidae) were abundant in both shoals and depths in
Heauwataka. A few phanton midge larvae !Corethra) were taken in the depths,
and clams (Pelecypoda) werc common on the shoals. Numerous crayfish and
snails were observed. Since no attempt was made to determine the abundance
of animals harbored by the vegetation, results here cannot be compared
directly with those for the other two lakes. No doubt fish food organisms
were more abundant than the above estimates indicate.

In Frog lake no organisms were abundant. Some samples showed mayflies
(Ephemeroptera), damselflies (Odonata) and midges to be common. The most
animals were found in samples containing vegetation. A rather large
variety of organisms were found on the shoal in Stone Ledge, but midge
larvae were the only ones which were common. One sanple produced large
nurmbers of aquatic earthworms {Oligochaeta). Phantom midge larvae were
abundant in the deeper water.

The following table lists the species of fish present in the lakes
vith estinates of their relative abundance end stocking records for the

ast seven years.

3



Frog Meauwa taica Stone Ledre
selative Stocking Relative Stocking Relative <bocking
Species ~bundance 1935-19L0 abundance 1931-1910 abundance 1934-19,0
GAME FISH
Northern pike (Esox lucius) cee voen Reported voo Rare No
Perch (Perca [lavescens) Rare 8,000 Very abundant 5,000 Very abundant
Walleye (Stizostedion vitreum) cen 555,000 ces 385,000 Rare fish
Largemouth bass (Huro salmoides) Rare 1,650 Few 2,100 Rare
Smallmouth bass (Mieropterus dolomieu) Reported 1,762 Reported 1,325 Reported planted.
Bluegill (Lepomis macrochirus) Very abundant 33,180 Abundant 38,300 .o
Pumpkinseed (Lepomis gibbosus) Abundant . ces oee Conzron
Bybrid Bluegill x Pumpkinseed Rare cee ove ves ove
COARSE FISH
Common sucker (Catostomus commersonnii) cos ore Rare s Common
Black bullhead (Ameiurus melas) voe oo Rare ces con
FORAGE FISi
Black-chimned shiner (Wotropis heterodon) coe cee .o o e Rare
Lake emorald shiner (Notropis atherinoides) ... 150,000 cee 200,000 oo
Golden shiner (Wotemigonus crysoleucas) cve ese PN N Cormon~-abundant
Blunt-nosed minnow (Hyborhynchus notatus) o o Abundant cee ces
Menona killifish (Fundulus diaphanus) cre cee Rare coe ces 1
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The fish populations of these lakes werg peculiar in that they were
dominated by a few specises, and other species were relatively rare. The
population of Frog lake was made up predominantly of bluegills and
pumpkinseeds. This lake was also peculiar in having few, if any, minnows.
In Meauwataka and Stone Ledge, perch were most abundant, with bluegills
and pumpkinseeds in a secondary position. The only important forage fish
collected were blunt-nosed minnows in Meauwatals and golden shiners in

tone Ledge. Suckers were rather common in Stone Ledge.

The few records in the random creel census for these lakes show that
bluegills and pumpkinseeds were most frequently caught in Frog lake. In
!lsauwatalza, rmany 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 and pumpkinseeds
were the most frequently caught fish in Stone Ledge. Some pike were tsken
by spearing.

Age determinations were made from scale samples taken from the game
fish collected. The following table in which the average length of the
fish in each age class is presented gives an idesa of the growth rate of

sach species in the lakes.
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n growing for part of an additicnzl

fish ere inecluded
e more impsriant specles in
ere representative of ceonditicns

e ternitetive table

S€83Ch. 1
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Fowever, for

the cemples

[y

stete,

sire has been

Irog Ceauwntaloa Stone Ledge
arowing¥ Average Average Avereze
seasons lumber of length Humber of length Humber of length

Species completed specimens 1in inches specimens in inches specimens 1in inches
Yiorthsrn pike I ces vee . cee 2 17.3
I ces ces .o oo 2 21.7
Perch I . e cee . 19 2.
12 2 L8 ves ces 11 Sl
Itz 2 6.0 1 9.5 1 6.5
IV 2 g
7 oo ove 1 11.3 1 8.9
VI 2 11.1 3 9.6
VI .o v 3 12,7 3 9.3
VIII cas oo ces ‘e 1 11.2
Walleye 111 .o oo .ua ces 3 17.0
v ces .o .ee .es 2 16.2
Largencuth bess I 1 L2 . - ces .
II L 7.6 3 6.5
IiZ 2 10.1 sre oo vou cos
Iv s or e e e L) 1}!..2.;,
¥ 1 15.1 oo oo oo voe
Eluegill I 1 2.2 sen oo NN ses
1I 20 2.6
I1I S5 3.8
Iv 27 5.6
v 2 6.1 1 7.L
VI 2 348
Pumpkinseed I ves .o . oo 18 2e7
1I L L.
111 L8 3.9 1 T3
Iv 10 5.1 oo . v see
v 1 Te7 oo N e e
Lluegill x Pumpkinseed TII 8 L6 ces ca vos ce
ézAgs deterninations by W. C. Beclman
Tt will be noted that eges are given in growing seescns completed.
Since the collections were made in the middle cf the swmer, sll of the



rrepared.gy Results for the fish teken Irom these laler 2ie glven Lelow.
Legal length Summer
Species in inches of life
lortrern pike 1l I 2nd
Ferch 6 II 3rd
jinlleye 1l I 3rd
Largemouth base 10 Z1 3ra
Bluegill 6 11T Ltn
Pumpkinsesd 3) 117 Lith

A comparison of the two above tebles shows that the bluegille and
rumplinseeds in Frog Leke were definitely stunted. The few largemcuth

bass znd perch vere nlsc growing slowly, being about a year behind the
state average in each case. Too Tew fish were taken in llesuwataln to
ive conclnsive evidence, tut the perch teken seemed to be growing at
shout the averege rate. The bluegille and largemouth besc may te some=-
viat below average. In Stone Ledge, the perclh were about a year behind,
northern pike and walleyes secmed to be meking good growth, and pumpkin-
seeds about aversage.

There is an abundance ¢f sclicd sand and gravel shoal in Frog Lake
for fish reaquiring such facilities for spawning. Vegetation which might
be utilized by perch and largemcuth baszs is nch very abundent. Pike might

te able to spavm in the marshy area at the west erd, Areas suitakle for

Alshough perch are undoubtedly reproducing cuccessfully in the leke,
vesstation, ete., wileh is uvsually ccusidersd to be essen®tial for them was
very scercee in Stone Ledge. Facilities for pumpkinseceds are adequate,

the inlend lekes of Gchigan”, by W. Ce Beclomen.
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o areas waich appezred to be suitable for rorthnern pike were cobserved.

Althouch there are no recorcs c¢f plantings of [

D

[

sh in Stene Ledge during
the nast seven vears, 5 walleyes, 3 and L years old, were teker in the
collecticns. This would seem to indicate natural reproduction within the
lakes, The spawning requirenents of this speciez sre not well lxiown.
Eschmeyer found the lalte Gogebic walleyes utilizing rubble bottom which
was underleid with gravel and sand~¥ This type of bottom is not abundant
in Stone Ledge lake.
Menagement Suggestions

Stone Ledge lake is ai present designated as & pike lale and the
survey results show no reason why this should be changed. Frog and
iHeauwatska are in the Mall other lakes" classification. In spite of
the program suggested below for Frog, both should retain their present
designation.

Stone Ledge lake has a population of fish which seems to be deing

fairly well in spite of adverse physical and chemical conditions. They

[fl

seem to be mainteining their numbers without stocking. It is suggested
that a policy of "letting well enough alone" be followed i the future.
Yemuwatelra Leke has been receiving fairly generous plentings of fish,
including thousands of walleyes. The walleyes have not survived. Ccn-
ditions in the lake apparently are not suited to this species so that
continued stocking woula probably be wasted effort. Spawning facilities
secr: to be adequate for the other species stocked and naturel propagetion
should mairtain the populstion against any crdinery fishing pressure. It

is therefore suggested that all stoclkdinz in llesuwateks lake be discontinued.

Institute Report Yc. €95, MHotes on the natural reproduction of the

<

red pike in Lake Gogebie", by Paul Zschne
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Frog lake has received plantings similar to those rut irn Tlesuveteke.
Ther shculd be discontinued for the same reesons, I+t is particularliy
ille be stopped. This species is

S ey »\.J. L o
innortent that »nlantin

rerroducing so successfully thet the nopulaticn 1s overcrowded and,

as & result, stunted. IFurther stocking, if sucesssful, would only
aggravate this condition. It is suggested that an experimentsl planting

/

of 25 or 30 sdult northern pike be made in Frog lake., It is hoped
that this pisciverous species will reduce the number of small bluegills
enc punpkinseeds to a point where reasorable growth will be possible,
and that a balance between the two types of fish can be establish
Predators cbserved on the lakes were not numerous enough to warrant
any control meaczures., Some fish parasites of wverious kinds were present.
None of them are harmful to man and most cof them cause little apparent
dams.ge to the fish. Mo attempts at conitrol are suggecsted.
Snags and deadhesds were numercus in 21l the lales and furnich

congiderehle cover. The vegetatlion beds were also importent in

Mesawataka. In Frog and Stone Ledge, the plants wersz not numercus
enouzh to provide much shelter, Twenty-{ive or thirty brush shelters

of the hollow square tvpe in each lake might prove heneficial., The
shelters should be strongly built and well scattered in weter 1C = 15
feet in depthe

As was nentioned abeve, the problem of maintsizning a constent

water level is very important in Stene Ledge leke but, as was also

pointed out, no rractical sugzesticns for control 1 be made Spevwning
facilitics are adsesquate for the most imperiant sve he lakes, and
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If the suggested experimental planting of pike is made in Frog Lake,
checks should be made from time to time %to determine what affect, if eny,

they hav. 1zd on the bluegill population.

INSTITUTE FOR FISHERTES RESEARCH
By John Funk
Junior Aquatic Bioclogist

Report approved by: A. S. Hazzarc

Report typed by: R. Bauch
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