
- ' I ' ~ • • • ;.- : :Jr. u:. -.,.r J. :-:. . ..:... () ~1 

'"" A • 

INSTITUTE FOR FISHERIES RESEARCH 

DIVISION OF FISHERIES 

MICHIGAN DEPARTMENT OF CONSERVATION 

COOPERATING WITH THE 

UNIVERSITY OF MICHIGAN 

ALBERT S. HAZZARD. PH.D. 
ADDRESS 

UNIVERSITY MUSEUMS ANNEX 

ANN ARBOR. MICHIGAN 
DIRECTOR Feb~ar:,,· 11, 1942 

REPORT !rn. 745 

A FIS}IERIES SUR.VEY OF nrnIAW AHD LIT?LE YEITTE GOAT Ll.13S 

nr £,iA.RQGETTE COTJ[TY, A:TD K:23/'iAYDn; L.ii.lrn nr 1iA.rl.QL"ETTE 

AYD B.AP.AGA COUFTIES 

by 

Eugene Roelofs 

'l'1:ese thre0 lakes are situated four rriles north of l,IicM.gacne, 

L'.'.arquette County. Their specific locations are as follows: 

Co1.mty Tovmship T. R. Sec ti one 

Indian~ ~furquettE: !·:ii c}~i ge .. r:rrn.c 4B, 49 N. 30 w. 5-6, 32 

Little Vfni te Goat !1arquette Mi chi garnr:ie 49 H. 30 Vl. 32-33 

Keewa.ydinv :,Iarquette !1li c}1i ge..rJrri.e 49 .:..'-I. JG, 31 7tf • 31, 36 
Ba.raga Spurr 

i'he lsk0s ere iuaccessi ble by road and car.. only be reached by foot 

trail from Llichiga.mne. A north-~outh. road Cc)111es 'Ni thin 2 miles of Little 

White Goat Lake., but there are several streams betv.reer.. the road a.!lrJ. the 

lake. 

All three la.ker:; are tributary to tree West 3:re.::,ct of the Peshekee 

River v.·hich flcvrs into Lake idchigar-:::-,e. The :.J.chigarnEe PJ.,rer cor.nects 

e,Jotl1 of these lakes are sonetimes referrec. to locelly as ~Holf .La~:e. 
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An Institute for Fisheries Research party-& mapped these lakes and 

made biolcgical surveys during August, 1937. 

It is not known whether or not these lakes were formerly used in 

logging operations. Since they are tributary to the Michigamme, their 

use in the logginG indust?°J' is entirely possible. 

Indian and Little White Goat Lakes are said to have supported trout 

in the early logging da:rs. The trout have now disappeared~ and the only 

game species ta.ken recently a.re perch and pumpkinseeds. Lumbering may 

have been largely responsible for this change. These lakes have a 

nurnber of small inlets which might wann up considerably with the removal 

of timber. The inflow of larger amounts of wa!"I'l.er ,rater into these 

shallow lakes woulc result in conditions unfavorable for trout. No 

other reason for the disappearance of trout can be advanced. The fact 

that trout still have access to the lakes (they are present in the 

immediate drainage below the lakes) and are not present is evidence that 

conditions are not suitable. 

Keewaydin Lake has had only a perch fishery for many years, 

according to local reports. 

Indian Lake had one cottage and two vacant log cabins on its shores 

e.t t.>-ie tir.-:e of the survey, while Little White Goat Lake had a girls 

ca;;1p, and Kee'NB.Jdin Lal-': e had no re sort or recreational deve louments. 

These le.kes are tco inaccessible for extensive resort develop:-rient, b1J.t 

offer fine campin6 facilities for those who enjoy getting away fron the 

more public lakes. It is doubtful that these lakes ~~11 become important 

fishing waters, unless they are :rr.ade more accessible, and this is not 

encouraged because lakes such as these vnll probably not sta~d a heavy 

vThe party consisted of F. Bond, leader; W. C • Be ckma n, )1w'f-=-. -Ji!?-c.--tC--:1a~1r--brr1,-· nJ..te.,.,, 
f'Jocl d AY"le.s 

and J. Greenba!'lk:, assistants. 
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fishing pressure but will und.oubtedl:r serve those few who enjoy a real 

hikin;, ca~pin6 , ~nn ~ishing trip. 

Ph~rsi cal Character of tte Lakes 

The ls.::.:"s lie in a heavily wooded ret:;ion characterized by roch.--y 

soil. _·,.i=. :)f the lakes have rocL--y, wooded shore::;. 

The three basins aro quite irregular in outline and relati vel~' 

shallm·r. :::ac11 lake he.s several inlet streams, each of which is less 

than a mile in length. 

Ll.ttle I/hi te Goat and Keewaydin Lakes have old beaver dans in their 

outlets. These dams have no effect on the water levels and it is doubted 

that they impede fish movements. 

A summary of the physical characters of the three lakes is given 

below. 

TJe.ximum Sacchi Shoreline 
Lake ,l.l"ea depth Bottom type disc development 

Indie.n 86 A. 19 ft. Sand - to 5 ft. contour 6 ft. 
Pulpy peat - below 5 ft. 

Little Villi te Goat 103 A. 14 ft. Sa.nd - to 5 ft. contour 8 ft. 

Keewaydin 

Pulpy peat - below 5 ft. 

151 A. 24 ft. Sand - to 10 ft. contour 9 ft. 
Pulpy peat - below 10 ft. 

From the standpoint of physical characters, these le.kes favor high 

productivity. Shallow lakes are usuall;y more productive than deep lakes, 

other conditions being favore.ble. The shoreline development ( obtained by 

dividing the circurn.ference of the lake by t.}ie circunference of a perfectly 

round lake of the same size) indicates the abundance of bays, coves, and 

other irregularities. In general, a high shoreline develcprnent is 

associa. ted with high prod11cth-i ty. 

The Seccr,i disc reac.in6 indicates the ap::ro:,.,,-inate deptr to v:2tlch 

light penetrates. This is important from the standpoir.t of plant gro~~h. 

2.35 

1.65 

2.38 
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These lakes are subject to variations in turbidi t"1J resulting fro:r.1. material 

carried i:i by the :nc..ny small inlet streams. The ,ve.ter is colored (light 

brown) as are many Upper Peninsula lakes, which also decreases light 

c-enotration. 

Tempera.ture and Chemical Characters 

Lakes vary in their te"!l.perature and chenical characteristics, and 

clifferences are reflected in the animal and plant life of the lake. Cold 

waters, for example, promote good growth of trout, while bluegills in 

the same water would grow slovrer. Fish also vary in their oxygen re­

quirements. Plankton (small, free swimming or floating animals and 

plants), invertebrate animals, and aqua.tic plants all have a particular 

set of conditions which favors their growth. Hence, by collecting data. 

on the temperature and chemical nature of lakes, it is often possible to 

understand why certain kinds do well and others do not. 

A summary of the temperature and chemical characters of the lakes 

as of August 6-9, 1937, is given belo'V.". 
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T.r:ese la1-::es :-1ave r'J.t:-.e"'.'" vro.:r-:-:1 surface w1ters for T_Tpper Peninsula. 

lakes. This is u~doubtedl:, due tn their shallomiess e.:::d their protection 

are sl i.;htl~, beyond the toleration limit of trout. (Trout do not stand 

tompcrn.b..tres over 700 F. ,ery long). 

The chemical character of the water in all three lakes is not con-

d1J.cive to hi.;h productivity. The waters a.re quite soft; :nost plants and 

,t1any animals require mineral salts in higher concentrations than are 

found here. Y~hlle the lakes are not excessivelj' acid, a sca.rci ty of 

plant s2ecies is generally associated with a pH as low as 5.8. There 

:nay be an abundance of plaz1ts of one or two species so that the total 

plant crop is fairly large, but there is less diversity than in lakes 

more nearly ~1eutral (pH 7 .O is neutral). 

The waters of Indian and Keewaydin lakes are divided into 3 vertical 

zones on the basis of temperat·cl.re. The thermocline ( see depth limits in 

above table) is a zone w'lere the ter"lperature changes rapidly--more than 

½°F. :,er foot of depth. T:i.e vrater above this zone, known as the 

epilirrL.7.ion, is war,11er and us11ally well aerated. Water below the thermo­

cline (hypolimnion) is col:ler and often stagnant in late summer, due to 

organic decor:i.posi tio;1 and lack of c::.::-cula tion. (Hotice in the table: 

those lakes ha vine; a ther'illocline have no oxygen at the bottom.) In 

shJJ.llo.v lakes such ther:nal strati fi ca ti on may render part of the 12-.ke 

unsuitabL~ for all fich life. In deeper la1<:es, t:iis r1ay be tl:"11e 8.lso, 

but there is a .;reater possibili "b.f of finding suitable condit:io::1S for 

colr.l-,:~t•~:r fish i:'1 and just belo7r the thermocline. Since the sc1rfs.ce 

·:ra.ters of Indian and Keevraydin Ls.kes a.re too wam for the cold-l'mter 

fish, and the deeper, colder vm tors co:-itain no dissolved oxygen, the 

sc1.r·.rival of a trout ;10pulation iri -i::1-ese la'-:es is unlikely. 
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t:i.e ki:a.d and anom1.t of ve:;et.:~.tion, fish food, a!ld fish, must be considered 

in 9, co:n.plete inventory, or a!ly lake manage:'lent plri.n. 

'l'he plants found in the three lakes are giver. telow. 

Plant Scientific name~ 

Three-,vay sedge (Dulic:hium a.rundinace1.un) 
Spike rush (Eleocha.ris sp;) 
~~rsetail (Equisetum~sum) 
Pipewort (Eriocaulon septangulare) 
V'later moss (Fontinalis sp.) 
Quill wort ( Isoetes sp.) 
'.Va ter ml foil (1,fyriophylluM S!J.) 
,Thi te water Hly (Nynphaea odorata) 
Yellow water lily (Nuphar ndvena) 
Large-leaf pondweed (Potan10geton amplifolius) 
Leafy pondweed (Potamogeton epihydrus) 
l"loa ting-leaf pondweed ~amo0eton na tans) 
Bulrush (Scirpus acutus, 
Bur reed Spa.rganiurn) 
Bladderwort Utricularia) 

Indian 

... ... 
Common 
Rare 
Commo!'. 

:(c.re 
Few ... 
Rare ... 
Rare ... 
.Abundant 
Abundant ... 

•"i ttle 
ihl te Goat 

Rare 
Rare 
Rare 
Rare ... ... . . . 
Rare 
Abundant 
Rare ... 
Comnon ... 
Abundant 
Rare 

~ Plants identified by c. o. Grtissl, University of Ilichigan Botany Departrn.ent. 

Fish foods 

Botto~ samples produced. little in the way of food. Cor0thra (phantom. 

) "'~-~ono-,,.,; 4l_ ( • • 1 .:rl.dge larvae and Gl- ... rr:i:omd mid6 e, larvae vrnre the only two forms found, 

and they were found sparingly. Vegetation is scarce in a.11 three lakes, 

sc t:,--,e food s:.ippl;/ is inadequate :f.'0r a large fish population. 

flanktoa sa;,._2.les indicated av0rage production at the time of the 

sur,re:;, but, due to the tremendous fluctuatio?1s in planktcm populati::ins, 

~n.a;/ have -..eia ti vely little significance in fish food consid.era. tion. 

T:,8 follov:ing t2.cl,,, shows t:rn kind and relative abunda11.ce of fish 

inhB.hiting the lakes. 

=~eewaydin 

. .. 
Rare 
Common 
Rare 
Fev-r . .. ... 
Ra.re 
Common 

Rare 
? 

Rare 
Abundant . .. 



Fish 

GAME FISH 
Perch (Perea flavescens) 
Common sunfish (Lepomis gibbosus) 
Green sunfish (Leponis cyanellus) 
Green x Common sunfish 

COiul.SE FIS3: 
Com.~on sucker lCatostomus comrnerso:mii) 

FORA.GE FISH 
Blunt-nosed minnow Hyborh nchus notatus) 
Black-nosed shiner Notropis heterolepis) 
Cormnon shiner Notropis cornutus) 
1'.rolden shiner 1fote:::!tl.P'onus crysoleucas) 
Creek chub (Semotilus atromaculatus) 
Iowa darter (Poecilichthys exilis) 
Fat-headed minnow (Pimephales promelas) 
:Northern dace (Eargariscus margarita) 

() 
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=ndian 

Co:rnmon 
Abundant 
Few 
Rare 

Common 

Abundru.1t 
Common 
Abundant 
Cor!ll11.on 
Abundant 
Common 
Abundant ... 

Little 
,fni te Goat 

Corrunon 
Abundant 
Fei.·1 

Ra.re 

Abundant 

Abundant 
Common 
Abundant 
Abunde.nt 
Abundant 
Comm.on 
Few 
Fmv 

According to stocking records, no fish have been planted in any of 

these lakes. The populations, therefore, are native and the natural 

balr.tnce seems to have favored the forage fish a...'1.d less important game 

fish (sunfish). 

GroVlth stud:i.es of the perch from these lakes are given below. 

Keewaydin 

Comm.on 
A.bvndant 
Rare 
Rare 

Comm.on 

Abundant 
Common 
Abundant 
Abundant 
Common 
Fe,v 
Common . .. 

Indian Little White Goat Kee,-ro.;t:din 
Number of Average Humber of Average l'fur,1ber of Average 

Species Age~ fish length fish length f'ish length 

Perch II 2 6.6 2 6.7 ... . .. 
III 5 6.1 5 6.6 1 6.2 

IV 2 7.9 l 9.6 6 7.2 
V 1 8.9 ... . .. 2 9.9 

VI 2 8.9 l 11.8 2 9.9 
VIII 1 10.4 ... 1 12.3 

~ Age determnations by w. c. Beckroo.n. 

T:i.e number of fish exami::ied is too small to vm.rre.nt definite cor:-

clusions as to 6ro-•Nth rate. Tl1e perch from Little \mite Goat Lake seem 

to be making better growth tha:'.1 those from the other tl'l'o. The Keewaydin 

Lake perch are apparently s"b.lnted. 
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All of t~ese lakGs have suitable spawning areas for the sunfish. 

Perch ha.ve few specialized spawni:ig req"J.irenents so that almost any fake 

is satisfactory for their nature.I reproduction. Hatural propagation is 

res?onsible for the ~aintenance of the present population. 

"NhJ.le natural propagation is ;Jsually e.doquate to keep a lake popu­

lated, it is necessary in certain cases to make artificial plantings for 

the purpose of introducing new species. This introduction may balance 

the fish population in such a way as to benefit the existing species 

and add an additional game fish. 

Mane.gement Suggestions 

In line with ti1e above discussion, the following progra~s are 

suggested for the three lakes. 

Indian Lake 

This lake has a perch population which seems to be growing fairly 

well, but it is believed that there is ample room and food. to support 

another species. A planting of 40-50 largemouth bass (adults) is 

recorrnended for t!lis spring (April or May., 19~) so that spavmini:; may 

occur normally. There should be facilities for spa·wning, and it is 

believed that the introduction of bass into tr~s lake will not harm 

the perch population to an appreciable degree and, if they become 

established, will add considerably to the sport fishin6 on the lake. 

There is little reason to doubt their ability to become established, 

because they have every ad-vantage. 

The source of the largemouth stock mu.st be a lake in the vicini t-.i 

since the hatcheries do not carry ttis species as adultc. Local 

suggestions and help might be solicited. 

'I'he designation of the lake should re-:-'.lain as "all other". 
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Keewaydin Lake 

This la....'<e contein.s a perch popula.tion believed to be stunted. Rather 

heavy predation will undoubtedly improve the grrn.rth rate. There a.re nany 

ot~-:r;:r fish present that may be used as forage, so there should be no fear 

of completely destroying: the percri populaticm by a larger species. 

A planting of 25 northern pike is recomnended and is to be ma.de as 

soon as possible, preferably before the 19l.i2 spawning sea.son. These 

pike ma:r perhaps be obtained frou local sources. 

Pike may spawn in the lake, or run up the four inlets., or perhaps 

dorm the outlet. Seinin; these strea.i"!ls for young-of-the-year pike should 

yield evidence of successful propagation. If young a.re produced, it is 

recommended that the designation of the lake be changed to a 11 piken lake. 

Ll. ttle 'Nhi te Goat Lake 

The perch in this lake are m.a.1dng satisfactory growth. It is 

suggested that the lake be left as it is. This will serve two purposes, 

namely, save the lake for a good perch lake, and serve as a check or 

comparison with the other t\"l'o lakes. If the plantings in t.J,e other lakes 

talce hold and bass and pike populations become este.blishad, the differences 

between managed and un,-:nnaged lakes of this type will be more apparent 

if one is left undisturbed. 

The 11~11 other" designation of Little White Goat Lake should be 

retained. 

Other Ua.na6eTn.ent Suggestions 

Preda~ors on these la.1:es consist of loons, gulls, and great blue 

~rons. They are r:ot present in sufficient nunbers. 1v c»n,anr C. 0 "ho:. 

Parasites are limited to ::iJ.ack s~:•ot (Hee.sous) a:id grubs ( CE!:osto::ium). 

_-1, few heav.r infestations of the 1,~, tt8r were founci ir. perch from Indian a:id 
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Keewaydin Lakes, and it is reported as conmon in all t½ree lakes. This 

pa:::-a.si te seldon affects the well being of the fish a..."YJ.d does not usually 

influence t:ie ea ting qualities of the flesh. Control therefore is 

un."'lecessary; control of such para.sites in natural waters is also very 

difficult, if not impossible. This parasite seems to be confined to 

perch in these J lakes. 

Vegetation is sparse, except at the mar.gin, but it is believed 

ir:1practics.l to attempt the establishn1ent o:: weed beds. Cover is adequate. 

Spavming facilities require no change. 

The -v·a.ter level does not fluctuate abnormally. 

The lakes in which pla.ntir-4-; occurs should be checked during the 

su1nJ!ler of 1942 to ascer+;ain whet1v~r or not spavming has been successful. 

If young are produced, sa.,-rn.ples of fish should be taken for study 

after 3 or 4 years to deterr1.ine growth rate and condition of the intro­

duced species, as well as of the perch. The effect of adding a predatory 

species to a stunted population may then be determined. 

Report approv~d by: A. s. Hazzard 

Report -bJped by: R. Bauch 

INSTITUTE FOR FISHERIES RESEA....~C•-I 

fr'.J Eugene Roelofs 
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