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Report 317 October 11, 1935 

INV1::S'l'IGATION OF DANAHER I.,\.K:E ON THE PEHJ~ :'5!.W:tTI.::'.i"JE }{OD AND GUN 
CLUB 

At the requeet of Mr. Prank n. Joyce and Ur. ':J. J. Arthur Reid of the Pere 

llqrquetw Rod and Gun Club, an investigation of Dana.Mr Lake ne undertaken by the 

Institute for J.i'isheriea Research. Tho Institute is supported by the ?i1h Division 

of the Conservation Department to undwtake investigations ot fisheries problema tor 

the Department. Investigation of private waters are made only when the clubs or 

individual a concerned are wilU.ng to bear the entire cost ot the study-. and when the 

staff' can be spared from their iegular duties. 

The .f'ollowing letter 'by 1VT.r. Reid. is quoted in order to present the history ot 

the fishing at Danaher Lake. 

August 26th, 1936 
Conservation Department 
Lansing, tUchigan 

Attention, Mr. Loutit 

Dear Mr. Loutit, 

You will probably remember meeting the writer at the Pere Marquette Rod & Gun 
Club, and also remember that ft damw.ed up the Dunaher Creek e.nd imde a 24 acre 
lake out of same. 

Uy reasou for writing you. ia to aee whether your Dopartment would Give us an 
opinion on what a ,;ood many ot our mambera W01J.ld like to do, or make a suggea• 
tion as to whe.t would be the right thing to do. 

The history of' the lake ia as follows 1 

The dam was completed in 1929 • the lake .flooded that winter and starting in the 
1930 season, fiahin;; mus :t'a1rly good. The 1931 and 1932 season fishing was 
excellent. The 1933 season fishing started to dl"op off and 1934-35 he.a been 
very poor. In 1934 we planted 10,000 • 5 inch brook trout. 

Now some of our members think that we ought to completely drain the lake and 
lose fferythin.; that we ha•• done to date, allow the trost over this winter to 
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season the ground and flood it again either next spring or a year from next spring, 
with the thought in mind that the new flooding would give us the same results that 
we got when we originally built it. 

The lake is open at both ends so that fish can migrate either way. The lake is 
filled up with millions of shiners and a fflW suckers have also gotten into the 
lake, but the fish that have been caught are trout of the three varieties. 

The season ot 1935 however produced very few fish. 

We have a big investment in this lake and our membership is so interested in it 
that they are willing to do anything, ii' it is just the right thing and I surely 
would appreciate it, if you and your Department would give the subject a little 
thought and advise us what would be the best thing to do. 

With kindest personal regards, I am 
Yours very truly, 
W. G. Arthur Reid 

Dr. Ai S. Hazzard., Director of the Institute and Mr. Justin Leonard, in charge 

of fish food studies, were detailed to this investigation. They arrived at the Pere 

Marquette Club late in the afternoon o:t September 27 and com.plated the study September 

30. Comfortable living and laboratory quarters were provided at the clubhouse. The 

writer wishes to take this occasion to express our a.ppreciat6oa to the Club for the 

exceptional hospitality afforded us. The information and eneouragement given by Kr. 

Frank H. Joyce and Mr. Victor c. Cramer were of great assistance to us in this study. 

Mr. A. w. Frehse · also supplied much useful information relative to the history of 

trout i'i shing in Danaher Lake • 

Physical and chemical condition. 

The bottom composition, as revealed by several dredge samples, is dominantly 

sand over which bas been deposited a layer of more or less decomposed organic material 

derived from leaves, drowned trees and brush and dead water plants. This layer varys 

in depth in different parts of the lake. Its further deeomposition and deepening should 

increase the productivity of bottom food. 

Since the maximum depth is reported to be leas than 25 feet and the majority of 

the area is less than 15 feet, the entire lake may be considered shoal and therefore 

- readily affected by temperature changes and subject to eventual filling by water 

plants if other factors do not operate to limit their growth. 
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Dur1~ the days of the study the air temperature remained very l°"• beln; recorded 

aa 42°F. at 9130 A.M. on September 28. The surface at this time was 55°F. and at 12.9 

feet, 54°F. At a depth ot 7 teet• the temperature was 54°F. Conaideri?.Jg the alight 

stn.titieation at this time of year and the shallow. exposed character or the lake it 

seems likely that the water ay •rm up eonaiderably during the summer, perhapa to a 

point which is not suitable to brook trout. However, this ia a point which oannot be 

definitely determined without securing a series ot temperature■ during the hottest 

pa.rt or the year. Mri. A. H. Frehse reported that he had taken sur:f'aoe temperatures 

ot 78°F. in Danaher La.lee. The taet that brown trout have always been the dominant 

species in this lake., although not stocked by the Club., may be further erideuoe that 

temperaturea here are more suitable to this species than to the brook trout. 

A single sample of the watar was ta.ken for analysis just in tron.t or th& log boom 

in water 13.9 teet in depth. The sample was collected at one foot from the bottom by 

the use of the ltemmerer bottle. Analysis gavs the tolloiri~ values, for dissolved 

- oxygen. 10.2 parte per million, f'r'e• carbon dioxide s.o p.p.m.J methyl orange alkalinity 

-

110 p.p.m • .; pH a.o. This aialysie indicates that the water ot Danaher Lake ia entil"ely 

suitable for f'ish culture. being relatively har4. s.lkalira in reaction and with an 

abunde.noe of oxygen aJMI a small amount or carbon dioxide. Since the deeper water near 

the dam. is suitable it can be eately e.aaumed that the entire lake 1s sate tor trout. 

Apparently there is not enough deoay!ng organio mterial in this lake to deplete the 

oxygen or to reud.er the wat8r acid. The alkaline reaction an.cl the relatively high 

becarbonate content should be conducive to the production of a good fish food supply it 

other oonditions were aw.table. 

Biolo9ioal conditi611 

(a) Plant lit• 

Water planta· are becomlng established in .fair abundance in Danaher Lake. 

Scattered beds or Chara were ffidenis at the upper end and a rather naM"ow zone of 

Elodea was found elsewhere mixed with some pondweeds. However• these plants did not 

appear to harbor any great number of fish food organisms. 
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Aquatic plants are of prime importance in an established trout lake. Since the 

best trout producing waters are either ~ewly formed or older lakes containing a rich 

growth of water plants it is possible that Danaher Lake is passing from the first 

stage to the second. Unfortunately no one knows how long it takes for the permanent 

food supply of a new lake to become established. 

Plants not only protect young and adult f'iah from their enemies but a.lso furnish 

food and shelter to the scuds (freshwater shrimp) snails and insect larvae upon which 

trout feed. While most trout do not consume any appreciable amou.nt o:f plants, rainbow 

trout apparently do feed on plants as all studiea of the food of this species shaur 

from 20 to 30 percent of algae or higher plants. 

Another important function of aquatic vegetation is the enriohment of the soil 

aa the growth of successive seasonsdecay. Certain fish rood organisms also feed on 

these decaying remains. Draining of De.naher Lake and the destruction of e.11 plant lif'e 

and fish food would therefore have no beneficial effect upon the trout but would be 

decidedly harmful since the prograa to-ward establishment of a stable supply would be 

nullified. It in the future water plants should beoome so numerous as to seriously 

interfere with the fishing their numbers can be controlled by mechanical or chemical 

methods. At present it did not appear to us that sufficient water plants were present 

to insure maximum food production. Some control of the green scum algae which 

according to report is becoming troublesome might be effected by the careful use of 

copper sulphate at the point where the stream enter the lake or by spraying certain 

areas with a solution of this chemical. 

(b) Fish rood* (see table 1) 

A vertical haul of 10 feet and a surface haul across the lake with the plankton 

net indicated a great scarcity of the tiny tree floe.ting or free swimming plants and 

animals called "plankton". Although this class of food fluctuates considerably 

during the sea.son ao that a single sampling does not always yield an accurate picture 

of the plankton production nevertheless from previous studies attrout lakes at this 

season the conclusion that Danaher Lake is not a rich plankton producer appears 
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Table. 1. Bottom and Plankton Samples from Danaher Lake, Pere Marquette 

Rod and Gun Club 
september 29 & 30, 1935 

Sample fr 1. 1/4 sq. rt., 14 rt. deep 

Name Number 
Annelida 1 
Hy-dre.cbnidae 1 
Ephemer1dae (caenis) 1 
Cldronomidae 4 

'!!!!T-ot~a~lr-..,-o'="i ume--"!l!o-.0r.2r.6-oe • 

Semple ,ft 2. 1/2 aq. rt., 5 ft. deep 

Bydrachnida.e l 
Ephemeride.e ( caenia) 4 
Cul1oidae (Coretiira) l 
Chironomidae 10 

Total volume o.osoce. 

Sample -fl: 3. 1/2 sq. rt., 8 tt. deep. 

Hydrachnidae l 
Ephemerida.e ( CUnia) l 
Culioidae (Corethri.) 1 

A ChironomidM~{2 genera) 11 
W Tota volume 0.050 cc. 

Sample =It 4. 1/4 sq. rt., 4 rt. deep. 

Annelidae 
(Tubificida.•) 1 

liydrachuidae 2 
Culicid.ae (Corethn) 1 
Chironomide.e (! spp.) 5 

Total volume B.626 cc. 

Sample tJ: s. 1/4 sq. rt., 4 ft. deep. Off Chara bed, upper end of pond. 
Invertebrates 

lfydraohnidae 8 
Odomta (Enallap sp.) 1 
Corixidlle 8 
Chironomidae 2 

Total volume 
Vertebrates (I-'iahes) 

P1me£balea groMlaa 2 
Bu.ealia inconstana 4 

Total volume 2.!00 co. 

Plankton 

0.10 

0.200 cc. 

Combined volume, vertebrates 
and invertebrates, f; 5, 2.40 co. 

Plankton, judged by one vertical haul and one surface haul, not present in 
su.ff'icient quantity to measure. Qualitati-v-e examination reveals A.storlonella, 
Pol)'!!thra, Tabellaria, and Ceratium eommonest terms. 
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justified. A qualitative exrunination ( the amount taken was too little to m9asure 

quantitatively by our usual method) ahor,ed Aaterion•ll!• Polzarthra• Tabella.ria and 

Cen.tium to be the commonest forms. Possibly the greet abw.dance of minnows whioh 

t'ee4 largely on the plant plankton may partly account for it.a acarc,ity. 

Sample a of the bottom food organi1m1t (Table l) taken with the Ekmn dredge were 

secured from five scattered localitiea ill the lake and at depths from 4 to 14 teet. 

These samples alao indicated a relatively poor food supply in Danaher Lake. Chiron.om.id 

lame proved to be the moat abundant of the foods in the bottam :mud. These appear aa 

small red worms which le.tor transform into ;;n:y. mosquito-like flies. Theae midge 

larvae have been found to be ot groat ve.lue a.a trout tood in le.kea 'Where they are 

abundant. A few larval mayfliea (Ephemerida~) were also found in most aamplea aa wull 

as n.ter mites (i!zdtachnida.e) tubif'icid worms and other m.uoellaneoua forms. However 

none of tr.see samples "With the exception of sample s. which ns taken ,!a .:h! denae 

Chara weed bed at the upper end of the lake would be oonsi&Jred as ot even average riohneaa. ------
Thia may suggest that as the weed beds bec-ome bfJttar established in Dans.her Lake food 

conditions may improve. 

Forage fiah are exeeptionally abundant in Danahtu• Lake. One ,sweep of a 20 toot 

minnow seine near the swimming 'beaoh yielded a gallon or more ot minnowa. young auckera 

and aticklebaoka. So abundant were these t'iah tha't tour sticklebacks and two tathead 

mitmows were ta.ken in sample 5 in the study of bottom fiSh food (Table 1). Since this 

dredge tak:ee in only 1/4 square toot of bottom thi• indioatee a very dense population 

at least in the weed beds. 

Id.entitication e.nd count ot a random sample of the seine haul by Mr. Gerald P. 

Coo_per of the Illltitute staff yielded the following a 

~uoalia inconst.ana. brook atioklebaok-31 yearling to adult. 
Rhinichteys a.tronaaua mel!!§J:i•• blacknosed dace--21 y•rling to adult. 
Catoatomus .:.!. commersonnii• common sucker-108 young. 
Chroaamus eos, northern de.oe-3 yearling to adult. 
Pimephaleaeromelaa fromelas, fathead minnow--1611 young to adult. 

The dominant fish 1a thus shown to be the tathea.d minnow. Aocording to ll.r. 

Cooper studies of the food or this minnow have shown it to consume plant plankton 
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almost exclusively and not to be a direct competitor of trout. He also Rtatas that 

it seldom reaches a length of two e.nd or:e half inches and tmt it is re.rely abundant 

except in relatively warm ponds. The blacknosed dace and northern daee likewise 

are innocuous in thoir habits. The stickleback is no doubt a direct competitor of 

trout for food since it is highly rape.cious and will eat insects and small fish almost 

aa large as itself. F'ortunately it rarely exceeds a length of two inches. Young 

suckers were second in abundance in the sM!.ple and it is possible that there r:.ia.y be 

a. number ot adults in the lake although none were tak-e-n in the gill net. The relation

ship between suckers and trout has never been sa.tiei'aotorily worked out, but there 

have been frequent observations to the effect that some of the best trout lakes also 

contain an abundance of suckers. 

Because of the non-competitive natu:-e of the major portion of this forage fish 

population it does not appear to ue to be desireable or necessary to attempt to 

reduce their number by draining. It the species were large prodaoioua forms such a.a 

horned dace or yellow perch there would be a real argument in draining to remove them. 

(c) The trout supply 

Three hauls with a 75 foot bag seine were made which yielded only one five inch,''' 

brown trout. An overnight set with about 200 feet of gill net with equal lengths of 

approximately 2 and 6 inch mesh (stretched measure) yielded one brown trout about 

eleven inches in length. 

These findings are in agreement with the reports of poor fishing during th& past 

year# and together with the great abundance of minnows indicate a very small trout 

population. The fact that no brook trout were taken even though half of the mesh 

used was of the proper size to take seven or eight inch trout (which size they should 

have attained since the 3 to 5 inch planting of 10.000 of this species was ;;nade last 

fall) confirms the opinien of the Club members that this plazrt;ing was not successful 

in Dana.her Lake. The reason for this failure is not evident .from our findings. It 

is possible that summer temperatures in both stream and la.lee are too high for this 

species to endure. It is also possible that the brawn trout ms.y have eaten at least 
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a part of the!ll but since the brown trout population also seems to be low and since 

there is an abuncbmoe of forage f'ish., mu.ch easier to oatoh t'hfm young tl"Out. this 

does not SE>Em e. sufficient explanation. Time did not permit a thorough examination 

of the stream above the lake although no brook trout were observed in the sections 

examined. If, ae some members suggest, the brook trout migrated up to the head of the 

stream, they should drop back into the lake during the winter and spring and should 

be caught by anglers at the lake. 

Reoommendationa !!:!. management 

1. After careful consideration o:f the data. obtained it is our opinion that 

Danaher Lake should not be drained for the follo-ning reasons which have been elaborated 

in the report, 

a) The •minnow• population is largely composed ot non-competitive fish which 

are e. valuable food resource. The food supply would not be improved by reducing their 

numbers since they do not oompete directly with the trout. It is our belief' that the 

introduction ot e.n. adequate trout stock would automatically reduce the minnow population. 

b) Considerable damage would be done to the weed beds and to the stable food 

organisms which are a.pp9-r.ently just becom:i.ng established. 

o) There would be a great loss of organic material in the silt, deoompoaiilg 

leaves. eto • ., which would be washed out by opening the gates. Sand is the least pro

ductive of all types ot bottom and there would be a distinct disadvantage to stripping 

ott the relatively thin layer of detritus from e.ny part of the bottom or in diminishing 

its depth. It is true that some ponds acewm.ilate too much organic material for the 

well being ot trout but this does not appear to be true for Danaher Lake. 

d) There would be at least a partial loss of the trout population present in 

Dane.her Lake since it would be impraoticable to retain the smaller fish during the 

draining operation. 

2. It is recommended that a planting be made this fe.11 of 3800 rainbow or brown 

trout froir.. 6 to 8 inches in length. This is based on an estimated carrying capacity 



of 150 fish to the acre. 'l'h.ese species c.re su~ges1ced be.cause Jd1ey endure warmer 

water than brook trout and because they (at least the brown trout) have thrived in 

the lake during the past. 

s. It is urged that a record be kept by the Club of all fish rem.oved from the 

lake. Only by such a reco~d can the success of planting be scientifically determined. 

'l'he results would also m.ak"3 it possible to estimate m.07e e.ocure.tely the anr.ual stock• 

ing requirelll.enta of Danaher Lake. It is suggested that a book be kei:,t at the boat 

dook or so~ othE1r convenient pla.c• in which th~ caretaker 100y b-nter th~ catches made 

by members and their guests. T~w Institute for F5_sheries Research would e.ppreciate 

the use of the data. if this plan is .followed and would furnish in exchange further 

advice regarding managa:m.ent. 

" 

INSTITUTE FOR P.ISHErIES P.E3EARCH 

A. S. Hazzard 
Director 
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