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Report 317 October 11, 1935

INVESTIGATION OF DANAMER LAKE ON THE PERE JAKQUETIE RQD AND GUN
CLUB

At the requsst of Mr. Irenk H., Joyee end lr, W/, G. Arthur Reld of the Pere
Hgrquette Rod and Gun Club, an investigation of Dansher lake was undertaken by the
Institute for Fisheries Research. The Institute is supportsd by the Figh livision
of the Conservation Department to underitske investigetlons of fisheries problems for
the Department. Investization of private waters are made only when the clubs or
individuals concerned are willing to bear the entire cost of the study and when the
gtaff can be spared from their meguler duties,

The following letter by ¥r. Reld is quoted in order to present the history of
the fishing at Denaher Leke.

August 28th, 1935

Conservation Department

Lansingz, ¥ichigen

Attentions iir. Loutit

Dear Mr. Loutlt:

You will probebly romember mseting the writer at the Pere liarquette kRod & Gun

Club, and also remomber that we damsed up the Danaher Creek end mede & 24 ecre

lake out of same.

Ky reason for writling you, is to see whether your Department would give us an

opinion on what e jood many of our members would like to do, or make & sugges=

tion as to what would be the right thing to do,

The history of the lake is as follows:

The dam wasg completed in 1923, the lake flooded that winter end startinz in the

1930 sgeason, fishin; was fairly zoode The 1331 and 1932 season fishinz wus

excellent. The 1933 season fishinz started to drop off and 1534-35 hes been

very poores In 1934 we planted 10,000 = § imch brook trout,

How some of our members think thet we ought to completely drain the lake end
lose evorythin; thet we have done to date, allow the frost over this winter to
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season the ground and flood it agein 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 origimally built it.

The lake ig open at both ends so that fish can migrate either way. The lake is

f£illed up with millions of shiners and & few suckers have also gottem into the

lake, but the fish that have been caught are trout of the three warleties.

The season of 1935 however precduced very few fish.

We have a big investment in this leake and our membership is so interested in it

that they are willing to do anything, if it is just the right thing and I surely

would appreolate 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,

WGAR/b W. G, Arthur Reid

Dr. As S. Hazzard, Director of the Institute and Mr, Justin Lecnard, in charge
of fish food studies, were detailed to this investigation. They arrived at the Pere
Marquette Club late in the afternoon of September 27 and completed the study September
30, Comfortable living and laboratory quarters were provided at the clubhouse. The
writer wishes to take this occasion to express our appreciatéon to the Club for the
exceptional hospitality afforded ue. The information end encouragemsnt given by Mr.
Frank H, Joyee and Mr. Victor C. Cramer were of great assistance to us in this study.
Mr. A, W, Frehse - also supplied much useful information relative t#o the history of
trout fishing in Dansher Lake.

Physical and chemical condition.

The bottom composition, as revealed by several dredge samples, is dominantly
sand over which has been deposited a layer of more or less decomposed organie material
derived from leaves, drowned trees snd brush and dead water plants. This layer verys
in depth in different parts of the lake. Its further decomposition and deepening should
increass the productivity of bottom food.

Since the meximum depth is reported to be leas than 25 feet and the majority of
the area is less than 15 feet, ths 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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During the days of the study the air temperature remained very low, beiny recorded
as 42°F, at 9130 A.M. on September 28, The surfuce at this time waas 55°F. and at 12.9
feet, 54°F, At a depth of 7 fest, the temperature was 54°F. Considering the alight
stratification at this time of year and the shallow, exposed character of the lake it
soems likely that the water may warm up considerably during the summer, perhaps to @
point which is not suitable to brook trout. However, this is a point which oannot be
definitely determined without securing a series of temperstures during the hottest
pert of the year., Mr, A. He Frehse reported thet he had taken surfuce tempsratures
of 78°F. in Dmnaher laks. The faot that brown trout have always been the dominant
species in this leke, although not stocked by the Club, may be further evidence that
temperatures here are more suitable to this species then to the brook trout,

A sinzle sample of tho water was taken for snalysis Just in fromt of the loz boom
in water 13.9 feet in depth., The sample was collected at one foot from the bottom by
the use of the Kemmsrer bottle. Amalysis gave the followling values: for dissolved
oxygen, 10¢2 parts per million; froe carbon dioxide 6.0 p.pem.; methyl orange alkalinity
110 pe.pemes pH 8.0 This enalysis indicates that the water of Dansher lake is entirely
guitable for fish culture, being relstively hard, alkalim in reaction and with an
abundence of oxyzem and & sTall amcunt of carbon dioxide. Since the desper water near
the dam is sulteble it can be safely essumed that the entire lake iz safe for trout,
Apparently there is not enough decaying organic material in this lake to deplete the
oxygen or to render the water acid. The alkaline rsaction and the relatively high
becarbonate content should be conducive to the production of a zood fish food supply if
other conditions were suitable.

Biolozical conditidm

(a) Plant life

Water plantz ere becoming established in fair abundance in Damaher Lake.
Scattered beds of Chare were evident at the upper end and a rather parrow zone of
Elodea was found elsewhere mixed with some pondweeds. However, these plants did not

appesr te harbor any zreat number of fish food organisms.
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Aquatic plents are of prime importance in en established trout lake. Sinece the
best trout producing waters are either rewly formed or older lakes conteining a rich
growth of water plants it is possible that Dansher Lake is passing from the first
stege to the second. Unfortunately no one knows how long it takes for the permanent
food supply of & new lake to become established.

Plants not only proteet young and adult fish from their enemies but also furnish
food and shelter to the ascuds (freshwater shrimp) sneils and insect larvae upon which
trout feed. While most trout do not consume any appreciable amount of plants, rainbow
trout epparently do feed on plante as all studies of the food of this species show
from 20 to 30 percent of algae or higher plentse.

Another important function of aquatic vegetation is the enriohment of the soil
as the growth of successive seasongdecay. Ceortain fish food orgenisms also feed on
these decaying remeins. Draining of Denmaher Lake and the destruction of 2ll plant life
and fish food would therefore have no benefiecial effect upon the trout but would be
decidedly hermful since the progrems toward establisiment of a stable supply would be
nullified. If in the future water plants should become so numerous as to seriously
interfere with the fishing their numbers can be controlled by mechanical or chemiceal
ﬁethoda. At present it did not appear to us that sufficient water plante were present
to insure meximum food production. Some control of the green scum algae whiech
according to report is becoming troublesome might be effected by the carsful use of
copper sulphate at the point where the stream enter the lake or by spraying certain
areas with a solution of this chemiceal,

(b) Fish food* (see table 1)

A vertical haul of 10 feet and a surface haul across the lake with the plankton
net indicated a great scareity of the tiny free floating or free swimming plants and
animals called "plankton™, Although this class of food fluctuates considerably
during the season so that a single sampling does not always yield an eccurate picture
of the plenkton production nevertheless from previous studies eftrout lakes et this

seagon the conolusion thet Danaher Leke is not a rich plenkton producer appears
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Table, 1. Bottom and Plankton Samples from Demaher lake, Pere Marquetts
Rod and Gun Club
. September 29 & 30, 1935

Sample # le 1/4 5q. ft., 14 ft. deep

Name Humber
Annelide
Hydrechnidae
Ephemeridae (Caenis)
Chironomidee

Total volume 0,025 GGe

Semple # 2. 1/2 8qe £te, 5 fte desp

B b et pud

Hydrachnidee 1
Ephemeridae (Caenis) 4
Culicidae (Coretm) 1
Chironomidae 10
Total volume 0,050 cc,

Sample # 3¢ 1/2 2q. ft., 8 £t. deep.

Hydrachnidae 1l
Ephemeridae (Ceenis) 1
Culicidae (Corethra) 1
Chironomidae (2 gzenera) 11

. Total volume 0,050 cc.

Sample i 4. 1/4 sq. fte, 4 f'te deep.

Apnelidee
(Tubificidae)
Hydrachuidae
Culieidae (Corethra)
Chironomidse (3 &pp.)
Total volume 6.525 CCo

Sample # 5. 1/4 8qe. fte, 4 ft. desp. Off Chara bed, upper end of pond.

LTy

Invertebrates
Hydrachnidae e
Odonnta (Enallezma sp.) 1
Corixidase 0,10
Chironomidae 2
Total volume 0,200 cc,

Vertebrates (Fishes)
Pimephales promeles 2 Combined volume, vertebrates
Fuealin inconstans 4 and iavertebrates, i 5, 2,40 cc.
T Total volume 24300 GO

Plankton

. Plankton, judged by one vertical haul and one surface baul, not present in
sufficient quantity to measure., Qualitative exsmination revealg isterionellas,
Polyerthra, Tsbhellaria, and Coratium commonest ferms.
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justified. £ qualitative examinstion (the amount taken wes too little to measure

quantitetively by our usuel method) showed Asterionslla, Polyarthra, Tabellarie and

Ceratium to be the commonest forms. Possibly the greet abundance of minnows which
feed largely on the plant plankton mey partly account for its scarcity.

Sample 8 of the bottom food organisms (Table 1) taken with the Ekmarn dredge were
secured from five scattered localities in the lake and at depths from 4 to 14 feet.
These samples also indicated a relatively poor food supply in Denaher lLake. Chironomid
larvae proved to be the most sbundant of the foods in the bottom muds These appeer as
small red worma which later transform into zrey, mosquitoelike flieg, Thosze midge
larvae have been found to be of zreat value as trout food in lakes where they are
abundant, A few larvyal mayf{lisa (Eghemeridae) wore alszo found in most samples az well
a8 water mites (gxdhchniche) tubifiecid worms and other misesllaneacus forms. However
nons of timee samples with the exception of semple 5, which was taken in the dense
Chara weed bed at the upper end of the lake would be considered as of even averaze richneses.
This may suggest that as the weed beds become botter sstablighed in lansher Lake food
conditions may lmprove,

Forage fish are exceptionally abundent in Dansher lake. One sweep of a 20 foot
minnow seine near the swimming beach yielded & gallion or more of minnows, young suckers
and stieklebacks, So abundant were these fish that four sticklebaoks and two fathead
minnows were teken in sample 5 in the study of bottom £i&h food (Table 1). Sinoe this
dredze takes in only 1/4 square foot of bottom this indicates & very dense population
at least in the weed beds,

Identificetion end count of a random sample of the seine haul by Mr, Gerald P,
Cooper of the Institute staff ylelded the following:s

bucelia inoconstens, brook etioklsback—3l yearling to adult,

Rhinichthys stronasus meleagzris, blacknosed dace—21 yearling to adult,

Catostomug c, commersonnii, common sucker—108 young.

Chrosomis eos, northern dece—3 yearling to adult.
Pimephales promelas promelas, fathead minnow—1611 young to adult,

The dominent fish im thus shown to be the fathead minnow. According te Yr,

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

it seldom reeches & length of two and ore half inches end that it is rarely abundant
except in relatively warm ponds. The blacknosed dace and northern dace likewise

are innoocuous in thoir habitse The stickleback is no doubt a dirset competitor of
trout for food since it is highly repacious end will eat insects and small fish almost
a8 large as itself., Fortunately it rarely exceeds a length of two inches, Young
suckers were second in abundance in the sample and it is possible that there may be

a number of adults in the lake although none were talten im the gill net. The relatione
ship between suckers and trout has never been satisfactorily worked out, but there
have been frequent observations to the effect that some of the best trout lakes also
contein an abundance of suckers.

Because of the non=competitive nature of the major portion of this forage fish
population it does not appear to us to be desireable or neecessary to attempt to
reduce their number by draining. If the species were large predaclious forms such as
horned daee or yellew perch there would be a real argument in draining to remove them.

(¢) The trout supply

Three hauls with & 75 foot bag selne were made which yielded only one five ineh-
brown trout. An overnight set with about 200 feet of zill net with equal lsngths of
approximately 2 and 5 inch mesh (stretched measure) yieldsd one brown trout about
eleven inches in length,

These findings are in agreement with the reports of poor fishing during the past
year, and together with the great abundance of mimmows indicate a very small trout
population. The fact that no brook trout were takem 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 5 to & inch planting of 10,000 of this species was aade last
fall) confirms the opinicn of the Club members that this planting was not successful
in Daneher lLeke. The reason for this failure is not evident from our findings. It
is possible that summer temperatures in both stream and lake ere too high for this

species to endure. It is also possible that the brown trout may have eaten at least
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a part of them but since the brown trout population also sesms to be low end since
there is an abundance of foragze fish, much easier to catch than young trout, this
does not seoem e sufficient explanatlion. Time did not psrmit a thorough examination
of the stream above the lake although no brook trout were cbserved in the ssctions
examined. If, as gome members suggest, the breok 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.

Rocemmendations for menagement

1., After careful consideration of the data obtained it is our opinion that
Danaher Lake should not be drained for the followinzg reasons which have been elaborated
in the report:

a) The "minnow™ populafion is largely composed of non-ocompetitive fish which
are e valuable food resource. The food supply would not bs improved by reducing their
numbers sinece they do not compste direetly with the trout. It is our belief that the
introduction of an adequate trout stock would automatically reduce the minnow population.

b) Considerable damage would be dome to the weed beds and to the steble food
organisms which are apparently just becoming established.

©) There would be & great loss of organic material in the silt, deccmposing
leaves, etb., which would be washed out by opening the gates. Sand is the least pro-
ductive of all types of hottom snd there would be & distinet disadventvage to stripping
off the relatively thin layer of detritus from emy part of the bottom or in diminighing
its depth. It is true that some ponds accumulate too much organie material for the
well being of trout but this does not appesr to be true for Dansher laks,

d) There would be a% least & partiel less of the trout population present in
Daneher Leke since it would be impracticeble to retain the smeller fish during the
draining operation.

2. It is recommended that a planting be made this fell of 3600 rainbow or brown

trout from 6 to 8 inches in lenzth. This is based on an sstimated carrying capacity
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of 150 fish to the acre, These species ere suggested because they endure warmer
weater than brook trout and becauss they (at least the brown trout) have thrived in
the iake durlng the past.

3¢ It is urged that & record be kept by the Club of &ll fish removed from the
lake. Only by such a record can the success of planting be scientifically determined.
The results would also make it possible to estimate more sccuretely the annual stock=
ing requirements of Danaher leke. It is suggested that & book be kert at the boat
dock or some other conveuient place in which the careteker mey enter the catches made
by members and their guests. The Institute for Fisheries Research would appreciate
the use of the data if this plan is followed and would furnish in exchange further

advice regarding mansgement.

INSTITUTE FOR FISHERIES RESTARCH

A. S Hazzard
Dirsetor
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