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REPORT WO. 524
STUDIES OF CERTAIN LAKES OF KEWEFNAW COUNTY

During the summer of 1938 the Institute for Fisheries Resezrch®
extended its regulsr inventory to five of the thirty inland lakes situated
in Keweenaw County, Michizan, The waters studied included Gratiog, Medora,
Fenny Hooe, Mangznese and Bailey lakes, These constitute the most immortant
accessible la2kes of the county with the possible excepition of Lac La Belle
and are in general representative of the lakes in the neninsula.

Not more than 2000 years ar~o most of the Keweenaw lakes were very
nrobably connected with the Great Lakes, whose level at that time was
35 feet higher then the nresent level of Lzke Sumerior. As the old lake
(referred to as lake Nipissing) receded, the basins scooved out by glaciers
many thousands of years before were left full of water. Some of the higher
ones were undoubtedly left isolated at even an esrlier time, probadbly
5000 - 10,000 years ago.

The lakes of Keweensw County have rather smzll and shallow basins,
Their areas, mercentzge of shoal (depth less than 20 feet), and maxirum

denths are given in the following table.

»
Survey vnarty consisted of Dr. George M. Moore, leader; William Beckmen,

Stanley Bsker and Floyd Ames, assistants,



Arez in Percentage Maximum depth
Leke acres of shoal in feet
Gratiot 1,438 30 78
Medora 695 55 30
Fenny Hooe 231 30 L8
Bailey 204 100 9
Mangzanese 52 60 27

On the whole, the lakes of this area are not very »roductive of aquatic
life. This is vnartially due to the faet that their wttoms are rocky and
their drzinzges short, ZFeeder streams flow only short distances through
sterile soils end contribute very little to the fertility of the lake
bottoms., Acuetic plants are either sparse or absent because of noor soil
conditions on the shoals., This is esvecizlly true in Medora, where the
shoal consists largely of bedrock. In Gretiot, Fanny Hooe 2nd Mangenese
gravel and sand are the predominant bottom constituénts in the shallow
areas, Bailey Lake is in a class by itself with regard to bottom conditions
becsuse of its shallowness (maximum depth 9 feet). Its bottom is covered
by a fiarly thick layer of oulpy peat (dead mlant remains), The bottoms
in the deeper portions of the other lakes are covered by a thin layer of
peaty soil with the exception of Gratiot, which has deposits of muck and
silt,

The waters of these lekes zre considerably colder than those of lzkes
the same size in lower Hichisan. There are no great summer extremes., It
is doubtful if the meximum sumner temperatures azt the surface ever exceed
750 F,, while the deeper water remains cold the year around, The growing
seasor. for the orzanisms thet inhabit these waters Igs 2lso much shorter
then in lakes farther south which results in retarding the growth of both

fish and fish-food orzenisms,
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Surface temperatures taken durin- Jul:r and Auzust ranced from
69-73°F, The bottom temmeraturex of the deeper lakes veried between
48°F, in 7ratiot to 62°F. in Medorz. All of the lakes with the excention

of Bzilei

v, develonsd thermoclines. (A thermocline is a zone of water

in which the termperature chences very rapidly). The effect of thermocline
formation is often of great immortance to the well beinz of fish because
tris zore or band of water acts as a blarnzet and »nrevents the rmixing of
the upner znd lower waters, It tends therefore to keen the water cold
below, In this respect it is often of velue in maintaining suitable
temveratures for cold water fish such as trout or cisco. Sometimes by this
same blanetinz effect, this layer of water wrevents transfer 6f dissolved
oxygen from the surfzce to the bottom waters and as a result all of the
available oxyzsen in the deeper portions of the lakes may be used un,
This condition ususlly comes zbout when there is abundant orzenic matter
on the bottom (or-znic matter uses oxygen in the nrocess of decay and
mey comnletely exhaust the supnly). Fish going to the lower waters because
its temnerature is more desi-azble must elther move up to the wermer waters
or die from suffocation,

In the Keweenzw lakes studied, the formatior of thermoecline was not
detrimental t» the fish beczuse the small amount of organic matter in
these lakes does not reduce the oxyzen in the lower waters to 2 critical
noint., The only oxygen-free waters detected were found &g very resiricted
zones ir tile bottom of Gratiot ard Mensenese lakes., From the moint of view
with the excention of the

0 temmerature conditions, the Keweenzw lelies,

vord lekes such 2s Bsiley, are more suited to cold water smecies that to
werm veter ones,
Chemicel studies of these lakes s ow the water to be moderately soft,

The average nH ranced from 7.1 in Gretiot to 7.2 in Beiley. *his mearns
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that the water is just harely alkaline., “he total or metryl orance
2lkelinity renged from 2& »nwm, in Gratiot to 52 »pm, in Bailey

e commarstively low 2llmlirity when compared with lakes in limestone regiors,

=
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own that hrard water lekes are more nroductive as & rule
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thern soft weter ones. The =wresence of =z desirable quantity of allkzline
substences in the water encourasss z more luxuriant growth of useful
vezetation, which in turn is necessery for good nonulations of fish and
fish food orgenisms,

The foodd conditions in a body of water depend upon many nhysical
and chemical factors, some of which have been mentioned, The physical
corditions in these lakes have glreedy beer described 2s very suitable for
a lerge vroduction of fish. There is mnlenty shallow water for the wro-
ductior of food, but these shallow areas are without the vroper nutrient
conditiong to encouraze aguztic vesetation and its associzted food organisms,
The water is too soft to be very wnroductive of the trirgs fish need,

A rough measuremert of the food orzanisme in these waters indicate
only feir conditions., The four mejor catezories used as 2 basis for food
conditions ere zquatic nlants, plankton (very smell orgznisms floatins in
the water), invertebrate orgenisms such as aguatic insects and srrimn and
forzze fishes. The following tzble chows the relative abundance of each

for the lalres studied,



Name of
lzke
Medora

Grztiot

Farny Hooe

Mansenese

Bailey

Yecetation

Very scarce.
Little submerged

Very scarce.
Little submerged

Moderately abundant,
Localized submerged

Abundant. Sub-
merged and

floating

Very abundent,
Subtmerged and
floating

Plankton

Moderate,
Mostly zlzze

Moderate

Moderzte

Moderate

Abundent .

Aquatic insects & Forage
other invertelrates fish
Midges a2nd meyflies, Norne
Scarce

Midgzes and meyflies, Common
Scarce

Caddis, stoneflies, Few
midges and crayfish.

Abundant

Midses and mayflies Abundant
common,

Stoneflies, caddis

and Crayfish sbundant

Midges, mayflies, Abundant

shrimp, leaches
a2bundant

As cen be seen, Medora lalke 1s the least nroductive of the food elements

needed, and Beiley Leke is the most satisfactory in this respect.

This

does not mean, however, that Bziley Leke is best suited for 21l species of

fish, but simmly that this lake or nond nroduces more food ner surface

acre than the other lekes,

Medora and Gratiot are poor in the required

food items, while Femny Hooe and Manganese are moderately rich when commnered

with the lakes of the region dbut only fair when compared with the more

productive lakes of the stzte.

The diferent kinds of fisk found in esch lake 2% the time of the

survey are listed below,



Neme of
Lake

Medora

Gratiot

Fanny Hooe

Manganese

Bziley

Geme Fish

Bluegills

Perch

Walleye (young
of year)
Smallmouth bass

Whitefish

Small number of
bass

Rock bass
Perch

Forthern pike

Perch

Rock bass

Brook trout
Smallmouth bass
Lergemouth bass

Brook trout
Sme.llmouth bass
Largemouth bass
Bluegill

Northern pike
Perch

Forage Fish

None teaken

Johnny darter
Iowa darter
Mauddler

Blunt-nosed minnow

Log merch
Stickleback

Black nose shiner

Johnny darter
Log perch
Muddler

LIzkre chub
Fine-gcaled dace
Red-bellied dace
Johnny darter
Iowa derter
Stickleback
Brassy minnow

Black nose shiner

Spot tail shiner
Golden shiner
Johnny darter
Muddler

Coarse Pish

Common sucker

Common suclker

Common sucker

None found

None taken

No obnoxious fish were found in these lalres and the only coarse fish

taken was the common sucker,

The futility of stocking warm water species in certain of these lakes

is obvious when the planting records are examined,



Fish Planted in the Keweenaw lLekes between 1934-1938
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Black bass Brook I=ke
Neme of Pike Perch (lergzemouthed) Perch Bluesills Trout trout
Lake Year| Fry Adults Pinrerling Adult Finrerling |Fingerling (Fingerling|Fingerlir
19341 ... .o 2,500 ces 2 Loo 15,000 ees cee
1935{ ... - 900 .ee 4 000 10,000 cee -
Medora 1936} ... . 900 PO 5,000 20,000 . 4,000
19371 . . 800 L 500 25,000 cee
19381 . . 500 .o 20,000 7,500
1934} ... .o 1,200 ese . .o cen
1935}375,000 500 .o 4 000 10,000 cos ‘e
Gratiot 1936|350, 000 500 .o e 20,000 6,000
19374 225,000 1,000 .o .o 25,000 . cee
19381 500,000 . 500 .o Ty e e 25,000 oo 7,500
1934] ... .e 1,200 s 10,600 10,000 o ee sen
19351 ... 900 - L, 000 9,000 crea e
Fenny Hooe] 1936 . 1,000 3,000 20,000 cee .
19371 ... 800 L 500 25,000 .ee .
1938] ... . 500 . eoe 20,000 . ..
1934 ... cee cee ces . ces ces
1935 . . Loo .o . 5,000 800 .
Manganese | 1936] ... . 200 . . 5,000 . .
19371 ... . ‘o . cen cee
1938} ... . . . . oo 300 .o
1934} 250, 000 . . . sre .o .o .e
1935] 250,000 aee . . 2,000 .o e
Beiley 1936} 125, 000 ces . ees 3,000 . .
1937 75,000 . . . . ces .. “ee
1938] 375,000 .o .o N oo .o seo

For example, in spite of the fect thet 119,000 bluegill fincerlings

were stocked in Gretiot and Fanny Hooe lakes betweer 1924 and 1927, none

were taken by fishermen in 197383,

Medore. and very fev from Mansarese.

Onl;r sm21l numbers were teken from

Growth rate etudies show that blue-ills

probebl:;s do not reach lessl lensth irn these lakes until their third or

fourth

veers,

Smellmoutl. bass do not reach lerel size until their fourth

year in Medora and Fenny Hooe, but strangely enough reached lezzal lensth

in their second yesr in Mensanece leke.

It 1is common ¥rnowled:ze, however
T ) ’

the: €his geemingly fine growth in Menszanese represents the t:micel condition
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followinz the "first stockdng® of cold lskes. The first plants ususlly
2o well because of the accurmilated foods not hitherto used by the fish
precent. When this food is reduced and the next genmeration or two of
young fish begin to comnete, the size and growth rate decreases very
ranidlyr. It ie not szuessing to suspect that the growth rate end condi-
tion of bass in Manganese e vill chanre greatl; within the mext 2 or
2 years and thie chence will be definitely for the worse,

Perch resech legel length in Gratiot and Fanny Hoee durirg their
third yvear of 1ife 2nd during their second year at Bziley lake.

While we do not heave & great deal of informetion as & basis for our
conclusions regarding the desirability of these lekes for certain species,
we 2re of the ovninion that certein practices help to get the greztest
value ont of these waters,

The following are suggestions for stocking and imvrovement of the
lelzes studied which seem logical at this time:

1. Avoid stocking cold eand wvarm water species together in lakes,

2, Bziley Leke and others of the shallow pond tyne should be restricted
to nerch and nike., No stockins should be necessary in these lakes,

3. Mencenese Ieke should be restricted entirelr to brook trout =t
vresent. If the bass stocked there reach and maintaein e catchable size,
it may be desirable to consider this a2s a bass lake and to discontinue
trout stocking.

The decirzbility of constructinzg 2 dam at the osutlet of Manganese leke
has been considered, and it seems logical that such 2 dam would not be
detrimentsl and may be beneficial to the lakZe, However, it shouléd be
remembered that an increase in the size of the lake would alsc grestly
inerease the cost of removinz the fich momulztion if a2t some future time

this was considered necessery to restore the larze for trout, We sugcest



therefore that if 2 dam is constructed, some vwrovision be made for
drewing the wzter down to the lowest possible level. The lake could
then be lowered to a voint where 2l1 the fish could be removed if necessary.

Beaver dams should be kent out of 2ll inlet streams of trout lzkes
(such as Manganese a2nd Fanny Hooe), making these arees availszble for trout
snavning.

4. Gratiot Lake is obviously doing vell s a pike-bass lake and
should be left thet way until future chenges show this combination to be
uncesiradle.

This lake would wrobably be immroved by the instellation of a con-
siderable number of brush shelters as described in "The Imnrovement of
Lakes for Fishing," since the cover is rather woor,

5. Medors Lak%e should be used to encourzze the fine whitefish now
present there. 4 size and number linit needs to be estzblished. ILake
trout should be stocked but not as fry or small fingerlings. We suspect
that nlants of 6-10 inch lake trout and brook trout would be the most
desirable znd that nlanting of blueesills, bass and nerch should be
discontinued,

If this lske is to be used for whitefish and trout, then lake
imnrovement devices are of ocuestiorable necessity.

6. TFanny Hooe Lake might well be used for whitefish amd trout. Adult
whitefish from Medors lake can very -robably be captured for sitocking
purnoses.

Brook or rzirbow trout or = combination of the two should do well in
this lake. The former was fzirly sbundert during the 1938 season even

though no stocking with brooz trout had been dore in this lelke during the



-10-

previous four years,

Beaver dams should be removed from 211 inlet creeks, which are of

value as trout spawning ground.

INSTITUTE FOR FISHERIFS RESEARCH

By €. J. D. Brown
Associate Aquatic Biologist
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