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STUDIES OH CERTA!~ LAKES OF KEW::EEHAW COUNTY 

During the sunnner of 1938 the Institute for Fisheries Resea,rch• 

extended its regu.ler inventory to five of the thirty inland lakes situated 
-r 

in Keweenaw County, Michi:.,an. The waters studied included Gration, Medora, 

Fanny Hooe, i-fans~nese and :Bailey lakes. These constitute the most important 

accessible le,kes of the county vdth the -possible exception of 12.c La Belle 

end a~e in general representative of the lakes in the ~eninsula. 

Not more than 2000 years a6o most of the Keweenaw lakes were very 

3)rob8.bly connected with the Great Lakes, whose level at that time was 

3.5 feet higher the.n the ·".)resent level of La.ke Sunerior. As the old lake 

(referred to as Lake Nipissing) receded, the basins scooned out by glaciers 

many thousarnls of ;-rears before were left full of water. Sone of the higher 

ones were undou.btedl:r left isolated at even an earlier time, probably 

.5000 - 10,000 ~rea,rs ago. 

The lakes of Keweenaw County have rather small and shallo;,, basins. 

Their aree.s, :')ercent2 6 e of shoal (depth less than 20 feet), and mro.:i:rnun 

depths are given in the follo,,Iing table • 

• Survey -party consisted of Dr. George M. Moore, leader; William Beckman, 

Sta.nley B~;,ker and ?lo:rd Ames, assi sta.nts. 
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Area in Percentage Maximum depth 
Le.ke acres of shoal in feet 

Gre. tiot 1,438 30 78 

Medora 695 55 JO 

F?.nny Hooe 231 JO 48 

:Bailey 204 100 9 

Manganese 52 60 27 

On the whole, the lakes of this area are not very ')roductive of aquatic 

life. This is uartially due to the fact that their 1:ottoms are rocky and 

their dr2.in2ges short. Feeder streams flow only short distances through 

sterile soils a.nd contri'lmte very little to the fertility of the lake 

bottoms. Aq_112.tic plants ape either sparse or absent because of poor soil 

conditions on the shoals. This is es:oecie.1121 true in Medora, where the 

shoal co1,sists largely of bedrock. In Gratiot, Fanny Hooe and Manganese 

gravel e.nd sand a.re the predominant bottom constituents in the shallow 

areas. Bailey Lake is in a class by itself with regard to bottom con<Utions 

becruse of its sr,allowness (maximum depth 9 feet). Its botton is covered 

by a fiaxly t:-,ick layer of :oulpy ?eat (dead ulant remains). The bottoms 

in the dee-per portions of t1.-!e other lakes a.re covered b;;r a thin layer of 

neety soil with the exception of Gratiot, which has deposits of lltllck and 

silt. 

The waters of the!'le le-kes are considerabl:r colder than those of l2k:es 

+,hp same size in lower ltichigan. '::'here are m great summer extremes. It 

is doubtful if the neximum SUIIL~er temperatures at the surface ever exceed 

75° F., while the dee-pe:c water re me.ins colc. the year around. The growing 

seasor: for the orga.nisl!ls tr.at inJ1abit these w2ters is 2.lso much shorter 

th2n in 12.kes farther south which results in retard.inc the growth of both 

fish ancl fish-fooc. orse,nisms. 
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Surface temperatures taken durin~ Jul;· and Ausust ranged from 

69-73°F. The "ootton temneratures of the deeper lakes varied between 

48°F. in '}re.tiot to 62°F. in Medora. All of the lakes with the exce-otion 

of Be. ile::, develo1Jed thermoclines. (A thermocline is a. zone of water 

in which the termperature chE.:n,-::;es very ra"Oidly). The effect of ther1'1ocline 

formation is often of great ir:r:iortance to the well beinE.; of fish because 

this zone or band o: we.ter e.cts as a blan>.:et ari.d ;:>revents the ~ixing of 

the unner and lower waters. It tends therefore to keep the water cold 

below. In this respect it is often of ve.lue in maint~ining suitable 

tenyer2.tu1·es for cold water fish such as trout or cisco. Sometimes bt this 

same blanketin? effect, this layer of we.ter ~)revents transfer of dissolved 

ox;:,rgen fro:rn the surfe.ce to the bottom waters and as a rt>sult all of the 

available ox:-rcen in the deeper :port ions of the lakes may be nsed up. 

This condition usu..e.lly comes ebout when there is abundant organic matter 

on the bot tom ( or ~-a.nic matter uses oxygen in the urocess of deca:,, and 

may com11letel~v exhaust the sunnly). 1!,ish goinp: to t!le lower waters because 

its temnerature is more desi- e.ble must either move un to the "1<1armer waters 

or die from suffocation. 

In the Keweenaw lakes studied, the formation of thermocline was not 

detrimental t'"' the fish becimse the small a.mount of organic matter in 

".he,:;e lakes does n'.'.lt reduce the oxygen in the lower waters to a critical 

noint. 'l'he only oxygen-free waters d_etected were found as very restricted 

zones fr E:.e bottom of G·:catiot and }'.eDf:1',nese lakes. From the :-ioin-;; of view 

o:~ temnerc:turP C'.'.lnditions, the Keweenew le.kes, with the e:x:ce,,tion of the 

noril_ l1c.kes such e.s :Eki ley, are mors suited to colf 1•Jater s:1ecies tl1.c.t to 

w2.rm we. t er o n es • 

Cr..enicF-.1 studies of these le.kes s"ov: t!:1e water to be r:1oderRtel;y soft, 

The aver2.se 7'.)R ran:;ed. from 7.1 in S-r2.tiot to 7.2- in :Se.Hey • .L::is neans 
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tr.at t"'e water is just ::;a?:el? e.lkaline. ',:,he total or r:,ett:,1 orance 

all::alinit~-" ranr;ed from 2L !-)'Jr.l, in Gratiot to 52 1'.rom. in Bcdle:r. This is 

e com:par&tively low 2,lkalinit;,· when corr:oe.recl with lakes in liI'lestone regior.s. 

It is de::initel:,' kno,-rn tha.t l-~2..rd we,ter lakes are nore productive as a rule 

the,n soft .,,,e.ter ones. The 'Jresence of E. c:esire.ble quantity of 2.lkaline 

subst2nces in the ,,rater encoura.c_.;Es 2. more luxuriant growth of useful 

vei:;-etation, which :in turn is necessa.ry for good. no'Jule.tions of fish and 

fi~h food orga,nisms. 

The food conditions in a body of water depend u:pon many nh~rsical 

e.ncL chemical factors, some of which have been ment ione(l. The 3)hysical 

conditions in these lakes have elready been described Es very sui t2.ble for 

a lerge nroo_uction of fish. There is nlenty shallow water for the nro

ductioD of food but thF>se shallow e.ree.s are without t!:JE nro-oer nutrii::int ' - -'· 

conditions to encoura:se aq_uatic ve,:;ete.tion and its associe.ted food organisms. 

The water is too soft to be very nroductive of the tr.ings fish need. 

A rou~h :measuremer:t of the food organis~s in th,ose waters indicate 

onl:r fe.ir conditions. The four major categories used as a basis for food 

conditions are aquatic ·:1lcmts, pl2.nkton (very sma.11 orry,nisT:1s floatinP, in 

tr-P ,.,'8 ter), invertebra.te orge.r,isms such as aquatic insects &nd srrimn and 

for2 . .c:-e fishes. The follmcins te,ble s::ows the rel&.tive abund2.nce of each 

for the lai:es stu.c.ied. 



Name of 
la.ke 

Medora 

Gratiot 

Vec,-etation 

Very scarce. 
Little submerged 

Very scarce. 
Little submerged 

-5-

Plankton 

Moclerate. 
Mostly algae 

l'1oderate 

Fimny Hooe Moderately abundant. Moa_erate 
Localized submerged 

:Bailey 

Abunctant. Sub
merged and 
floating 

Very abundant. 
Submerged and 
floating 

Moderate 

Abund2.nt. 

Aquatic insects & 
other invertebrates 

Midges and m.s.yflies. 
Scarce 

Midges and mayflies. 
Scarce 

Cad.dis, stoneflies, 
midges and crayfish. 
Abunc:.ant 

Midges and mayflies 
common. 
Stoneflies, caddie 
and Crayfish abundant 

Midges, mayflies, 
shrimp, leaches 
abundant 

Forage 
fish 

1fone 

Common 

Few 

Abundant 

Abundant 

As ce.n be seen, Medora Lake is the least nroductive of the food elements 

needed, and Be.Hey Lake is the most satisfactory in this respect. This 

does not mean, however, that B2,iley Le.ke is best suited for 2.11 snecies of 

fish, but sirrroly that this lake or ryoncl -,--,roduces more food -ner surface 

acre than the other lakes. Medore. and Gratiot are noor in the required 

food items, while Fe.nny Hooe and Manganese a.re moderately rich when com-oared 

with the lakes of the region but only fair when comnared with the more 

proo_uctive lakes of the sta,te. 

The dif::'erent kinds of fist founct in each lake c1t the tirne of the 

survey are 1iRted below. 



Name of 
Lake 

Medora 

Gratiot 

Fanny Hooe 

Manganese 

Ea.iley 

Ge.me Fish 

:Bluegills 
Perch 
Wall eye ( young 
of year) 

s~allmouth bass 
Whitefish 

Small number of 
bass 

Rock bass 
Perch 
Northern pike 

Perch 
Rock bass 
Brook trout 
Sui,allmouth bass 
Largemouth bass 

Brook trout 
Smeallmouth bass 
Largemouth bass 
Bluegill 

Northern pike 
Perch 
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Forage Fish 

None taken 

Johnny darter 
Iowa darter 
Muddler 
:Blunt-nosed ~inn.ow 
Log perch 
Stickleback 

:Black nose shiner 
Johnny darter 
Log :perch 
Muddler 

Lake chub 
Fine-scaled dace 
Red-bellied dace 
Johnny darter 
Iowa derter 
St i ckl e be.ck 
Brassy minnow 

:Black nose shiner 
S~ot tail shiner 
Golden shiner 
Johnny darter 
Muddler 

Coarse Fis}.;[ 

Common sucker 

Common sucJ:,-..er 

Common sucker 

None found 

None taken 

No obnoxious fish were founc:t in these lakes and the only coarse fish 

taken was the common sucker. 

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

is obvious when the planting records a.re examined. 



Ha.me of 
I.Eke 

l,!edora 

Gratiot 

FF.nn~r Hooe 

Manganese 

~-iley 
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Fish PlE-.nted in the Keweenaw I.e.ke s between 1934-1938 

:!3lack bass Brook 
Pike Perch (la,r,e:ernouthed) Perch Bluea-::ills Trout 

Year Fry Adults P::.n,~er linif!: Adult FinrerlirE' Fin,r~erlin~ Fin~erlin~ 
1934 . . . . .. 2,500 . . . J,400 15,000 ... 
1935 . . . . . . 900 ... 4,000 10,000 . .. 
1936 . . . . . . 900 ... .5,000 20,000 . .. 
193'7 . . . . .. 800 . . . 4,500 25,000 . . . 
1Q18 . . . . . . soo . . . ... 20.000 . .. 
1934 . . . . . . 1,200 . . . ... . . . . . . 
1935 375,000 . . . 500 . . . 4,000 10,000 ... 
1936 350,000 . . . 500 . . . ... 20,000 . .. 
1937 225,000 . . . 1,000 . . . ... 25,000 . .. 
1918 soo.ooo . . . soo . . . · ... 25 000 . .. 
1934 . . . . . . 1;200 ... 10,600 10,000 . .. 
1935 . . . . .. 900 ... 4,000 9,000 . ... 
1936 . . . . . . 1,000 ... 3,000 20,000 . .. 
1937 ... . . . 800 . .. 4,500 25,000 . . . 
1918 . . . . . . 500 . .. . . . 20.000 . .. 
1934 . . . . . . . . . . . . . .. . . . ... 
1935 . . . . .. 400 ... . .. 5,000 800 
1936 . . . . . . 200 . .. . . . 5,000 ... 
1937 . . . . .. . . . . . . . .. ... . .. 
1918 . . . . . . ... . . . . . . . .. 300 

1934 250,000 . . . . . . . . . . .. ... . .. 
1935 250,000 . . . . .. . . . 2,000 ... . . . 
1936 125,000 . . . . . . . . . 3,000 ... . .. 
1937 75,000 . . . . . . ... . .. . .. . . . 
1918 17S 000 . . . . . . . . . . .. ... . .. 

For exam-nle, in snite of the fa.ct that 119,000 blue_e:;ill finferlings 

were stocked in Gratiot ard :B'enny Rooe lakes betweerc 193LJ. and 1937, none 

were taken by fishermen in 1938. Onl;r S!r:e.11 numbers were ta.ken fror.1 

Mee.ore. end_ vn:r fev' fror.; Manganese. G:!:'oWt!l rate studies show th2.t blu.e :·:11s 

:pro·tJE.bl;; c.o not re&ch lec:~.l len,-:cth ir. these lakes until their third or 

fourt~c ~re2rs, Smallmoutr. bass (:'cCl not ree.cr: lef':2sl size 1.L'lt::.l their fourth 

year in Medora 2nd ?2nn:r Eooe, but stral1€ely enoU[c;h re2.ched legal length 

in their second ;.reer in r-1c.n.:-;anese L&.ke. It is coT:1mon blowlf-c.s·e, however, 

thE.-c, this seemingl:,r fine gror1th in M2.nganese represents t:ne t;;"nic.sl condition 

Lcke 
trout 

Fin~erJ.ir 
. .. . .. 

4,000 
... 

7 soo 
. .. . .. 

6,000 
. .. 

7 soo 
. .. 
. .. 
. .. . .. ... 
. .. 
. .. 
. .. . .. 
. .. 
. .. . .. . .. . .. . .. 
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followin; the "first stoc1:ing 11 0f cold 12-kes. The first :;,lants usually 

do well because of the accumulated foods not hitherto used b:,r the fish 

:present. When t~:is food is reduced and the ne..--i::t generation or two of 

young fish begin to com!)ete, t".o.e size ana_ growth rate decreases very 

ra:oidl;,r. It is not guessing to suspect the-t the growth rate and condi

tion of bass in Manganese Lake will cha~;e greatl;:,- within the next 2 or 

3 years and this ~.hange will be definitely for the worse. 

Perch reech legal length in Gratiot and Fanny Roee duririg their 

t'tird year of life 2nd during their second_ :rear at :82,iley Lake. 

While we do not have a, great deal of information as a basis for our 

conclusions regarding the desirability of these lakes for certain species, 

we e.re of the ouinion tha,t certain :practices help to get the gree,test 

valuE ollt of these waters. 

The following are sug,g:estions for stocking and imnrovement of the 

le.kes studied which seem logice,l at this time: 

1. Avoid stocking cold and warm water species together in lakes. 

2. fu ile;r Lc,ke and others of the sh.allow pond t:rne should be restricted 

to 1)erch and -,ike. Ho s tockinc shoula_ be necessary in these lakes. 

3. Mcr.f,1:,nese Lc,ke should be restricted entirel:r to bro'):,c trout at 

present. If the bass stocked there reach and maintain a. cater.able size, 

it may be desire. ble to consider t:1is as a bass lake and to discontinue 

trout stocking. 

The desir2bility of cor.structing a. darr: at the outlet of Man6--anese le,ke 

has been considered, and it seems logical that such a. dam would not be 

detrimenti::l and ma;:, be beneficial to the lake. However, it should be 

remembered that an increa.se in the size of the lake '1-'0Ulcl also gree tly 

increase the cost of removins the fi~h ~o~ulation if at sone future tL~e 

this was considered necessary to restore the la.ke for trout. We sugP-est 
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therefore that if c. dan is constructed, so::ie ~oviPion be made for 

are.wing the water do\om to the lowest possible level. 1'he lake could 

then be lowered t0 a noint where i:tll the fish could be re."!'loved if necessary. 

Beaver dams should. be kent out of all inlet stree.ms of trout lakes 

(suet as Me.nganese and Fann;,, Hooe), making these areas avail.sble for trout 

ST)E'.wning. 

4. Gratiot Le.ke is obviously doinc: -.,.,ell E.s a nike-be.ss lake and 

should be left tha.t ,-18.y until future che.nges show this combination to be 

unc.esir2. ble. 

This lake would nrobably be imnroved by the installation of a con

siderable number of brusl·, shelters as described in 11The Imnrovement of 

Lakes for Fishing, 11 since the cover is rather Door. 

5. Medora. Lal-:e should be used to encourat<"e the fine whitefish now 

nresent there. A size and number linit needs to be estebli shed. Lake 

trout should be stocked but not as fry or small fingerlings. We suspect 

that plan ts of 6-10 inch lake trout and brook trout ,rnuld be the most 

desira.ble end that nlanting of bluegills, bass and nerch should be 

discontinued .• 

If this lake is to bF. used for whitefi8h and trout, then lake 

im,,rovemen t devices are of q_uest io:rable necessity. 

6. Fanny Hooe lake might well be used for •.-,hitefish am trout. Adult 

whitefish from Medora Lake can very ~robably be captured for s:ockinc 

:pun:)OS€S. 

:Brook or rainbow trout or a comb::.nation of the two should. do \'tell in 

this lake. The former was ::'airl:.r abundE.r.t d.urin§; the 1938 season even 

though no stocking with broo·,: trout had. been dor:e in this lake c.uririg the 
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previous four years. 

Bee:ver dams should o e removed from ell inlet er eeks, which are of 

value as trout spawning ground. 

INSTITUTE FOR FISHERI:ES RESEARCH 

J3y C. J. D. :&own 
Associate Aquatic Biolotist 
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