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Chemical and biological a.nalyso:; of v.o.ters conducted by Institute 

for Fisheries Research Lake Sur:ey Parties aro largely restricted to 

the summer months. Due to the need for coverin;; a. nU1J1ber of waters 

during t~e period, time spent on any given vrater is in most cases 

necessarily limited to a few days. Generally speaking, the data 

gathered during even this short period is sufficient to pennit the 

cl.rafting of some recommendations for the improvement of the fishery 

concerned, since past research has enabled workers to predict, to a 

very considerable degree, the probable che~ical and biological nnture 
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of a give!l water t hroughout the year, once the neces sary da t a have beer: 

; a thered during t~e critical period of. the su..nuner. In some instances, 

however, it is hi;;hly desirable to check certain vita l chemical or biolog-

ical factors during t he seasons of the year other t han that at which t he 

original surve~' i s undertaken, to insure t hat conditions t hen do not 

impose restrictions on fish life which might null.if;, the value of certain 

of t he recormnonda tions ma.de as a result o-f: t he brief su.u1l'!'..E-r survey . 

The chemical nature of the vra.ter under the ice cover in winter, wit h 

particular regard to the matter of dissolved oxygen, is among t he most 

import~.nt fact ors which might impose such restrictions on aqua tic life. 

This is particularly true in the case of waters in northern Michigan, 

wher e , f or a full f our months or more, an i ce cover bearing a deep layer 

of snow very ·f;reatl;y limits t he ainount of lir;ht penetrating to the water 

below, which in t urn limits or halts t he ox-.,~en-producing photosynthetic 

action of green plants under the ice. Aquatic life is thus largely 

dependent for its supply upon the res i dual oxygen present in the la.kc at 

the tirae of t he formation of the ice cover. The rate of deterioration 

of this supply as a result of use by living aquatic life and the decay of 

organic materinls cannot easily be predicted with certainty as a result 

of the usual summer survey, particularly in relatively shallow lakes • 

• 
~bile the presence of adult fish of various age groups in an isolated 

inland water might in almost all instances be accepted as s~itable evl­

dence that sufficient oxygen is present throughout t he year to support 

these species, a recommendation advising the introduction into a given 

water of a new species, with an oxiJgen demand higher than that of the 

indigenous species, is risking uncertainty of success until the oxygen 
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is c11ockec. under t he ice cover, late in the ·winter, and found to be 

sufficient to support the proposed new membe:- of the 1£1.ke fauna. 

W1thin rec0nt years it has become the policy of the i.Iichigan De­

partment of Conservation to i:itroduce various species of trrn.,, t into 

suitable lakes in the State, to :Lr.i. :::omc cases replace an undesirf..r.10 

fi::;h population or in other instances to supplement the established lake 

fauna with an a.ddi tional much desired game fish. Trout :1a.ve a somewhat 

higher oxygen demand than do the species normally inh.abi tint; r:5.chigan 

lakes ( e.g. members of the sunfi s:i, perch, ancl pike families). A dissolved 

oxiJgen content of 4 parts per million has been found to be abo...; t their 

lower limit of tol eration, except for short periods, and under conditions 

of ver~r low ·water tem.peratures. Durir..g the wil~ter, decreasoc .netabolic 

ra~e s o f f i sh a;, a rcs~lt of very low temperatures -,youlc. pr0ba0ly· lower 

this lilnit slightly. :,:any other species a re able to exist in waters ·with 

lower oxygen content. It is thus evident that in order to support trout, 

sone part of a given water rm..;.st h~ve e. dissolved oxygen content of about 

4 parts per million or over throughout the year, including the period 

during which the lake is covered ,vi th ice. It follows that any lake ha.vine; 

an oxygen content which steadily di:r..inishes with the progress of t~e winter 

and closely approaches J.+ parts per n,.illi on durin~ the latter part of an 

average winter might logically he regarded with suspicion insofar as 

:rni tabili ty for trout stocking is concerned. An especially severe winter 

or an increase in oxygen-demanding organic life might further lower the 

residual oxygen supply belo-vI the limits of toleration for the species. 

Accordin6 t o Institute for Fisheries Research Report No. 630, of 

which this is a supplement, data gathered by lab?- survey parties on 23 

lakes of the Ot tawa l;a ticnal ~ore st during the st.:.r.1IIJ.ers of 1937 and 1938 
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showed that physical and chemical conditions during the sur:uner in 8 of t he 

lakes were such as to indicate a likelihood that they would support. trout. 

Stocking of trout was recom..~ended, but ac~ual work withheld until the 

dissolved o:xygen content of the water beneat h the ice in late winter could 

be checked. This was done in April, 1941, and the results are shown in 

Table 1. 

Ox;n; en, in Parts per Million, Beneath Ice Cover in 7 Lakes of the 
ottawa National Forest, April, 1941 

Depth in feet 
5 . 12.2 10. 8 ... ,5.0 n.5 13.6 11.4 

10 . . . • • • 3.5 . . . . .. . . . ... 
15 . . . 10.3 . . . 1.1 . . . 10.6 ••• 
20 . . . • • • 1.8 . . . . .. . . . 6.8 
25 9.6 . . . . . . . . . 8.7 . . . ... 
JO . . . 7.6 . . . . .. . .. . .. ... 
L;.o . . . • • • . . . . . . • • • 7.9 . . . 

9.2 . .. 
9.8 ... 
9.0 . .. 
••• 

* Station numbers refer to chemical stations on Institute for Fisheries Research Inventory maps. 

A permanent ice cover had formed on the lakes in question during late 

November, 1940, and a rapid break-up occurred about April 10 to 15, 1941. 

The dissolved oxygen was determined during a period extendin~ from April 

l to 7. In general, analyses ·were made of water samples taken at a depth 

of 5 feet below the surface and at one or two greater depths. No analyses 

were undertaken at Markey Lake, which was inaccessible during the late 

spring period. A brief discussion of the results follows. 

Golden Lake was sampled at depths of 5 and 2.5 feet, near the geographical 

center of t~P, l ake. Amp l e oxygen for trout was found even at t he lower 

depth, as shown by the table. This might ha.ve been expected in view of 

the fact that lake trout have been present in the lake for the past several 

years. A number of lake trout, as well as some rainbow trout were reliably 

reported taken by anglers during the summer of 1940. Since 12 brook trout 
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were entered on creel census records in 1933, apparently all 3 species 

of trout are or have been present in Golden Lake. 

{; ~ 11 , ,} Pickerel Lake showed 7 .6 ppm. of oxygen at a depth of 30 feet, with 

still more of the dissolved gas above this depth. ·water samples were taken 

near the center of the lake. Although Jl~,500 lake trout were planted in 

the lake from 1934 - 1939, no catch of lake trout has yet been reported. 

Other species of trout have likewise not been reported. 

Crooked Lake could support trout in only about the upper 6 or 7 feet 

of water below the ice cover at the points e:ir..a.'"i'J.ned ( the northeast and 

northwest bays) and a slight change in conditions such as a longer period 

of ice-cover might lower the O:x;'{gen content of the water to the lethal 

point for trout. It has been report~d that brook trout have been taken 

in each of the tvro bays in which the winter oxygen tests were made. However, 

it is possible that any trout spending a porti·on of the summer in the 

lake might retreat to the more or less open and better aerated Ontonagon 

River, flowing from the northwest bay of the lake, during other -s-easons 

of the year. Any trout stocking done in Crooked Lake should be restricted 

in amount and the results of the plantings carefully followed for several 

years before larger scaleplantings are undertaken. 

Beatons Lake possessed ample oxygen for all species of trout, as 

shown in the table. Examination was made ne~r the southwest end of the 

lake. Lake trout i~ considerable numbers, as well as rainbow trout, 

have been taken from the lake in the past, and occasional landlocked salmon 

are persistently reported as appearing in anglers' catches. 

Imp I.,ake is chemically suitable for trout during the winter months, 

as shown by the presence of almost 8 ppm. of oxygen at a depth of 40 feet. 

The 'V/8. ter sample tested was collectec. r.ear the center of the lake. Lake 
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trout ranging from 1 to 5 pounds were ta.ken in considerable numbers during 

t he first J months of 1941. Eight specimens collected by a party including 

::.Cr. Roy Johnston, Supervisor of Hatchery District Ho. 1, in la.te If.arch, 

1941, ranged from 1 1/4 to 2 3/4 pounds in ,veight and were in excellent 

condition. Stomachs of the fish were crarraned with fingerling smallmouth 

bass and bluegills. The fish had completed 5 sunrners of growth. 

Pilot Lake has sufficient oxygen under the ice cover to support trout. 

The water was sampled near the center of the lake. A number of fine 

catches of lake trout were reported from Pilot Lake about 1935, but no 

trout have been taken in recent years. The lake is decidedly too small 

to support lake trout in acy numbers, and the recommendation that brook 

trout be introduced into the lake is a logical one. 

Smoky Lake is capable of supporting trout, as judged by analyses 

ma.de in the south-central portion of tre lake, where 9 ppm. of oxygen were 

found at a depth of 25 feet. Previous plantings of lake trout in this 

water have apparently not proven successful, since no catches of trout 

have been reported there. 

Conclusion: All of the lakes examined, with the possible exception 

of Crooked Lake, have more than a.nple oxygen to maintain a trout 

population throughout the winter months. 
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