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REPORT NOe 406

A SURVEY OF THE WATERS IN TRE LOST LAKT WOODS CLUB

WITH RECOMIENDATIONS FOR THE IRPROVIITNT OF FISHIRG

Introduction

The Institute for Fisheries Resesarch was requested and authorized to
survey the waters in the Lost Lake Woods Club through its secretary,
¥r, Roy Brooks. This survey was to be made at a cost for services of not
more than §$150 which is to be paid by the Club,

Accordingly, a party of fishery bioclogists consisting of Mr. Lowell A,
Woodbury, leader, and Messrs. We. Fenton Carbine and E. L. Cheatum, assistants,
was assigned to this investigation. Dr. A. S. Hazzard, Director of the
Institute, spent two days with the party in Mr. Woodbury's absence, The
investigation required a period of 10 days, from September 18 to 27. Food

and lodging were furnished the party at the Club in lieu of subsistence,

Purpose of the Survey, There are four lakes and a portion of trout

stream, Sucker (reek, on the property controlled by the Lost Lake Voods
Association, To date some plantings of fish have been made in the lekes
end some sporadic lake improverent has been attempted. These efforts,
although indicating that the technician in charge was asware of modern

methoda, have been without any definite plan and without the basic lmowledge
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of conditions existing in the lakes., Iach lake should be regarded as an
aquatic farm having its own individual problems and requiring systematle
management if it is to yleld a good crop of fish for the angler. Three
steps are necessary in bringing a water under scientific managements

1, A survey of the fundamental physical, chemicel and biologicel
conditions for fish in each water,

2. Determination of the factors limiting fish production from study
and interpretetion of the survey data and preparation of manage=
ment plans for the correction of these unfavorable factors,

3+ Execution of these plans under ocompetent supervision, keeping
careful records of the work and the results. Some modification
of the originel menagement proposels as givem in this report is
to be expected as conditions change in the lakes,

It should be emphasized at this point that leke management is a very

new science and many procedures have not been thoroughly tested as yet.

It is therefore essential that the results of plans suggested be care-
fully recorded in order that the full benefits may be determined and changes
made in the original plans if this proves to be necessary. A lake is
similar to a farm in this respect in that constant mensgement is essential
to continuous and generous production,

It should likewise be emphasized that results from lake management
cannot be secured in a single year., Several seasons under improved condi-
tions are usually required before the fish yield is appreciably affected,
A trout stream can be improved and planted with catchable fish in time to
meke en immediate showing the same season; the problem of improving lake
fishing is more complex and difficult. Unless an intelligent plan be
followed consistently, the work of one year may cancel that of the next.

In order to know what results are being obtained from a given menage-

ment plan, it is essential that accurate records of the improvement work,
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fish planting and of the fish eatch in the lakes be kept. This will be

further outlined under General Recommendations as follows:

General Recommendations for Improvement of Fishing: The following

procedure should be followed in the management of the waters of the area,
Specific menagement proposals for each lake and for Sucker Creek will be
found following the discussion of the waters concerned.

l., A creel csmsus report properly filled out should be made by each
member or guest for each day (or part) of fishing on each lake. The
Institute will supply the cards for this purpose in convenient books and
will enalyze the results of the fishing at the end of the year, The cards
end this service will be gratis since the information obtained will help
us in the management of pubdis waterse In this way the Club will know the
trend of fishing in the different lakes over a period of years and the
results of the management efforts will be demonstrated.

The following is a sample of the report form which should be used:

CREEL CENSUS—Michigan Department of Conservation

Lake or Stream

Figherman's Name

Large Mouth Bass

Small Mouth Bass

Bloegills oo

\  Sunfish

Yellow Perch.

Pike Perch (Walleyes) —

Northern (Grass) Pike ....

(Enter other kinds taken on blank spacea above)

*rm:nsuzoA_M”Vz-n.'...;.,.;...Z...z.l.
[ P J'I'R&RM.”l‘-l-1.|-‘.|-‘.|.‘.|.‘.|.

Bait (Check if only one kind of bait used)

Township. City or Town
County Sex?. Approximate Age?. oo
Date 193. ..
LEGAL SIZE UNDERSIZE
SPECIES CAUGHT Kind of Fishing:

¢ Number | Av. Lgth., { Number | Av. Lgth.
: ) (.1 S— _— Still Fighing? ...
' Brook Trout Boat? i e Trolling? ...
i . .
y  Rainbow Trou Shore? . . Casting?___._.____
! Brown Trout.
¢ No. of persons?.........ccco— -Total No. of lines?......_
1
1

How many fish caught with worms?...._...._ ... -
Insects?
Plug?.

Minnows? Spinner?

Artificial Fly? .. ...
If taken with other bait, or by spear, dipnet or
other means, state how
Weather: Clear?.___._Heavy Wind?.__Cold?..........

{Check) Cloudy?.....Light Wind? .. Mild? ...

Rain?........ Calm?___ . Warm?. ...
.'.'-|.'-|.'-|-'.|.'.|.'
7 8 -] . 10

'_H. 12

E IR S B S BRI S B AV A

Draw line through hours and quarter hours fished; double line through indicated
time when fishing was best. Make out report whether fish are caught or not.
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2. A separate record of stocking for each leke should be kept by
the Secretary or Masnager of the Club. This should show: neme of leke, date
of planting, species of fish, length when planted, by whom planted and the
name end address of the organization from which the fish are secureds

Se Follow the stocking plan for each lake exactly as to species and
a8 nearly es possible as to mumbers as outlined under the management
proposals for that leke., No change in the plan should be made without come
petent advice,

4, Keep an accurate record of any improvement work, as installation
of shelters, addition of fertilizer, etc. with the dates of work, amount
accomplished and locaticn of structures. (An extre outline map of each
lake will be provided, if this plen is adopted, for this purpose upon which
the improvements can be located as installed,)

5. Securs the unanimous consent of the Club to the menagement pro=-
posals and impress upon them the necessity for cooperating in furnishing
accurate records of their catches,

6+ The ilmprovements recommended should be constructed and installed
under the supervision of a technician experienced in this work, The
Institute can furnish the names of several young men who are competent to
underteke this task,

7« It is recommended thet a re-survey of the arem be made at the end
of a five year period to determine the effects of the menagement plan and
meke any further improvements or changes in plans which are needed. During
the first five year period the Imstitute will be pleased to act as con=-
sultant in the execution of the menagement proposals.

At this point it mey be well to mention the fact that in the manage=
ment ofj&ake a cholce must be made between heving a corparatively few

large fish in a lake or a large number of smaller sized fish. A large

number of large fish cannot live together in a small lake due to = shortage

of food and the space factor (the space fector is the amount of space
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required by each fish and this amount is larger in proportion for the larger
fish then for the smaller anes). The recommendations in this rerort are
designed to promote a good catch of moderate sized fish rather than a poor

catch of larger iish,

DISCUSSION OF THE PHYSICAL, CHEMICAL AMD BIOLOGICAL
CONTCITIONS FOR FISH LIFE IN THE LAKES AND IN SUCKER CREEK

WITH MANAGEMELT PROPOSALS FOR EACE WATIR

Badger Lake

Size and Locatione Padpger Lake is & moderate sized lake of 83 acres,

roughly trapezoidal in shape with the base to the north, it is about 3,300
feet long by about 1,600 feet wide. On the north and nortlwest it is
bounded by a swampy, brushy areaj on the east by open rolling country,
where the clubhouse, garage, cemp grounds snd other properties of the Club
headquarters are located; on the south by marsh, Trees are common around
the lake, especially on the west end southeast shore,

Inlets and Outlets, The inlet consists of a brenching streanm from

Lost Lake which meanders through the swamp between Lost and Badger lakes,
entering the latter at two or more places along the northern shore. At
the time of examination there was no perceptible current,

The outlet is the head of Sucker Creek end drains eventually inte
Hubbard Lake, Drainage is then into the Thunder Bay River and Lake Huronm,
Sucker Creek is shown on the county map as Pettlis Creek, but the government

charts give the name as Sucker Creek and it is lknown by this neme locally,



Springs occur on the east side, but the lake?s main water supply is
probably rain end snow and subsurface water,

Viatere The lake appears to be free of pollution. This is a private
area and the only possible source of pollution is the clubhouse., It was
stated that no sewage is disposed of in the lake, so there is little posw
8ibility of contamination,

Use of 'faters. The water is used entirely for reoreation, A swirming

beach occurs on the southeastern shorej numerous (12-18) boats are on the
lake and are used both for bosting and fishing, As the headguarters of
the Club ars on this lake, the lake is more widely used than the other
lakes on the propertye.

Tenperature, On September 21 the surface water was moderately cold
(eir 74.5° F., water 65°F.) and dropped repidly toward the bottom, the
drop baing most rapid between 21 and 27 feet, where it chenped from 6242%F.
to 52,7°F. The bottom temperature was 47,5°%, A definite thermal strati-
fication existed,

Transparencye The average depth at which a six inch black and white

disk disappeared when lowered over the side of the boet was 8,3 feet. This
indicates relatively clear water and low plankton content for lakes in
this region,

Oxygens Oxygen was high in the warm upper layer down to 21 feet, bub
below this depth it disappeared almost entirely, dropping from 5.2 pepente
at 21 feet (an amount adequate for fish life) to 0.4 pe.peme at 24 feet, an
amount too low to sustain fish life, to 0.0 p.peme at the bottom, This

indicates that below 21 feet no fish life can exist more than briefly during

this period of oxygen and thermel stratification,

Other Chemical Conditionse The chemical conditions in the two layers

of water, the layer containing oxygen and the layer lacking oxygem, are
somewhet different, The upper layer has m high degree of alkelinity with

a pH of 8.4 and no carbon dioxide, and 10,0 p.pems of carbonates (phenolpthalein
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alkelinity), while the lower layer is almost neutral and has a high carbon
dioxide content (9-16 p.peme)s This indicetes the decay of organiec materisl
on the bottom with which oxygen deficienoy is usually associated. The water
is moderately hard, having en M.0. reading of 143 p.p.m. at the top and
174 st the bottom. This is a favorable condition, however, as herd waters
are more productive of fish food than soft if other conditions are sultable.

Depth. (See map). Badger Lake is moderately deep, ebout half the
area being over 20 feet in depth and attaining a maximum depth of 46 feet,
The shoal zone is in general quite narrow, varying from 6 to 300 feet, with
en average width of about 150-200 feet. A drop-off occurs in the lakej
in some places it is quite sudden and in others very gredual, The shoal
zone is the only area in this lake in which plants grow; no vepgetation was
found beyond the 12 foot depth contour. Most of the food of the lake is
produced in this area and very little is found elsewhere, In gemeral, shallow
lekes are more productive than deep ones, other conditions being equal, and
in the case of Badger lLske most of the productive area is above the 12 foot
depth contour,

Bottom. (See map). The shoal areas of this lake which have no swamp
or marsh along the shore have a fine gravel and sand bottom extending out
to about B feet in depthy elsewhere the shoal bottom is fibrous peet out
to the 15 foot cormbtour except for a few patches of marl along the northwest
side. Beyond 15 feet the bottom is entirely pulpy peat. Both of these
types of peat are of organic origin. The fibrous peat consists for the nost
part of small plant fibers, while in the pulpy peat decay is more advanced,
so that it has a peculiar gelatinous consistemecy,

Cover, In the outlet bay and to some extent along the west and north
shore, logs and snags are fairly abundant, Thick plent beds in various
portions of the leke also furnish some cover. Along the gravel beach where
spewning may be expected to occur, the cover is inmdeguate, For the larger

part of the lake, cover is not very satisfactorye.
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vogetations (See map). Vegetation is extremely dense along the north
shore and in the outlet and is abundant over most of the lake, except for
the gravel beaches, out to the 12 foot contour, It was reported that
vegetation was planted along the north end ol the lake in about 1933 or 1934,
but no records were furnished us as to species and quantity introduced.

The more sbundant species of plants found in our survey were floating ponde
weed, coonteil, water milfoil, bushy pondweed, chara or muskgirass, yellow
waterlilies and white waterlilies, A list of plants collected will be
found in Table 3 of the Appendix,

The vezetation of the lake is recorded in grester detail on tiie green
vegetbation-analysis chart, The figure in %the cirecle on the map indicates
the gemeral location of the plant analysis station and corresponds to the
number on the plent carde (The f£isld reccrds cards for this end other
lakes of the area are on file at the Institute and are available for iue
spection.) The symbols on the map represont the various types of plents
as followss T floating vegetation, | bottom vegetation, — submergent vege-
tation and | emergent vegetation. The relative demsities of the symbols
represent the relative demsities of the various types of plants,

Natural Foode The supply of fish food organisme in this lake appears

to be relatively scant. Plankton (the small,almost invisible plants and
animals that swim or Tloat freely in the water and form en important fish
food) at the time of sempling was very poor, em average of only E:g_o.c.
per cubic %ﬂgziggﬁﬁﬁ being present, Bottom food production in the shosl
zone was poor, having an average value of 9:25 CeCa pOT l/4 square foot of
bottom or 9144 pounds per acre, (This is calculated on the assumption that
volume is equivalent to weight. This is cnly true if the specific gravity
is exactly les However, the error introduced is very emall and in the
opinion of the writers may e neglected.) The production of food ir the
leke Dovtom beyond the 12 foot contour was almost nothing (too small to

measuro),
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One of the bad features of this lake is the complete absence of minnows.
These form a large part of the foodofsuch fish as bass, perch, walleyed pike
and northern pike and in the absence of minnows the fish prey upon the
young of the game fish, thereby depleting the stock,

Spewning. Spewning oonditions are fairly favorable for the large-mouth
bass along the gravel beach. For rock bass and smallemouth bass insufficient
cover is present near the suiteble gravel areas, as these fish seem to pre-
fer to spawn under cover or close to objectsig:hlarge logs or boulders,

Welleye pike apparently prefer to spawn in streams, but reproduction
is successfully accorplished in some lakes having inadequate spawning grounds
in adjacent streams, Spawning conditioms for this spscies seem to be fair,
and it will be interesting to note whether the adult fish planted by the
Club this year reproduce. The planting of walleyes in 1929 apparently did
not spswn, as no young of this species were found in the lake,

Spawning conditions for perch, which lay their eggs on brush and
vegetation, are probably too good for the present food supply. (See under
rate of growth of this species.) Northern pike also find favorasble spewn-
ing places in the adjoining marshes,

Spawning areas for brook trout appear to be lacking in the lake proper,
as these trout apparently mmst deposit their eggs in gravel over seeping
springs and no areas of the lake were noticed in which this condition pre-
vailed, though such areas may be present, However, it is doubtful if trout
fishing could be raintained in this lake because of competition from pike
and perch and because of the unfavorable chemical conditions in the cold
bottom water required by thie species,

In general spawning conditions are fairly good in this lake except

for small=mouth and rock basse
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Predetors, No obnoxious species of predatory fish were found., Turtles
end weter snaskes may have been presemt but were not observed,

Fish eating birds such as Bitterns, Kingfishers and Ospreys were ob-
served but not in large numbers and they would presumebly do little damage.

The northern pike is the chief predator im this lake and must consume
large numbers of bluegills, bass and perch., Fishing for these latter species
would undoubtedly be better if fewer pike were present. If the proposed
introduction of golden shiners is successful, these minnows may relieve the
pressure of predation on young game fish even though pike remain numerous.

History of Fishing, Few data are aveilable on this very important

point, as no records have been kept to show the extent of fishing on the
various lakes or the numbers end kinds caught. In any consistent program
of lake menagement, & detailed record of fish caught (as well as of plente
ings end improvements) is indispemable. This is disoussed more fully under
general management proposals for the ares,

Plentings. 1929, black and green bess, northern pike, walleye pike;
1932, northern pike; 1936, walleye pike. It is hard to sey what hes been
the result of these plentings. The walleye pike do not appear %o have
taken hold as none were telken in netting or seining operations and of those
plented in the fall of 1936 many were found dead in the open water and along
the shore of the lake,

Plenting records such as were made available to us for the Club waters
are not adequate for proper menagement purposes, In order to determine the
effectiveness of the planting program, a card should be kept for each leke
on which complete information for each year is recorded. The form recome
mended 1s given under general management proposals for the aree,

Abundence, Condition and Rate of Growth of the Fish Present., Geme Fish,

A fairly large variety of game fish are present, but unfortunately not =11
are abundent enough to afford good fishinge

One brook trout 1447 inches long and weighing 1 pound, 11 ounces was
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taken., This fish was in its fifth year and had a condition of 2,09 com=
pared with an average condition for this species of 1,60, This is an
unusually fat fish for a brook trout. It had probably been resident in
the lake for some time (although undoubtedly originating from Sucker Creek),
as stream brook trout are usually thimmer and with a lower condition factor.

Perch are sbundant in this lake but are of a small average size,.
Thirty-four perch were taken in four gill nets., These fish ranged in size
from 4.7 to 8.5 inches in length, but had an average size of only 5 L/? inches.
The Club menager and others stated that perch usually ran small in size
in Badger Lake, although they could be caught in large numbers,.

Examination of the scales; of these perch under?ﬁdcroscope reveals
slow growth of this species (Table 1l). It apparently requires four years
for perch to reach legal size (6 inches) in the lake, In other lekes of
this gemeral region, yellow pereh aversge 9 inches or more at this time of
life,.

Badger Lake apparemtly is overpopulated with perch or is repidly bee
coming so. Establishment of smallemouthed bass should help to check their
numbers, Installation of brush shelters and spewming beds should increase
the number of bluegills, bass and rock bass and will not favor the perch.
Increase in fertility by adding phosphate and establishment of minnows will
improve the food supply for all piscivorous species including the perch,
The end result should be & better growth rate (and larger average size) of
perche

Bluegills do not appear to be very abundant in Badger Lake, probebly

due to their young being eaten extensively by perch, pike and bass in the

absence of a suitable forage fish, Growth of this species is also very poor,

} The method of using the scales of fish for growth determinetion is

described on page & of the Appendix,
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As shown by Table 1, bluegills do not resch legal size (6 inches) until
their fifth year of life., Increasing the lake's fertility amd establishe
ment of brush shelters should result in improved growth,

Rock bass are about as abundant in the lake &s bluegills, but reach
e larger size., One was taken 1043 inches in length and weighing 13 ouncss,
The condition was rather good, having & value of 348 as compared with a
tentative average of 3,28, Growth is fairly rapid for this species (the
six inch legal size is attained in the fifth year), although not as rapid
as in more southern waters.

Pumpkinseed sunfish are present and in good condition (3.68) but do
not attein a large size, the biggest one taken being 8 inches long, while
the average length was 5,3 inches, Three specimens showed extremely slow
growth, averaging less them an inch a year (Table 1).

Northern pike are reported as being fairly abundent in this lake, at
times resching a good size. Only one specimen was taken by our party.
This had a total length of 41 inches and weighed 16 pounds.

The northern pike, or pickerel as it is sometimes called, is very
predacious, its food consisting almost exclusively of other fish, For
this reeson encouragement of the pike in Badger Lake mey be questioned
unless it is desired to keep the lake mainly for pike fishing. In the
absence of minnows to act as food, the pike is necessarily forced to depend
upon game fishe This results in a serious drain upon the game fish popu=
lation, especially for such fish as bluegills and allied types. If blue=
gill and bass fishing is desired in preference to pike fishing, an attempt
should be made to reduce the numbers of the pike, although such an action
is not recommended until the effect of other improvements can be determined,
This could be done by installing a trap in the outlet and trapping the pike
as they descend the stream to spawn and trensferring them elsewhere or by
not allowing them to return into the lake after spawning, A competition

might be set up with prizes for the largest pike and the largest catoch of
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this species, Winter fishing and spearing mirht also be encouraged. Re=
duction of the pike would relieve the strain on the other game fish to
some extent and ellow more to develop to maturitys

Walleye pike were not takem in this lake, tThough they have been planted
here in 1929 and in 1936, It does not seem advisable to try to establish
walleyed-pike in Bedger Leke., The reasons for this may be summarized as
follows: The walleye pike is a highly predacious fish and as such would
be in direct competition with the northerm pike, which would result in e
decreased food supply for both and a gresater drain on the fish upon which
they feed, Another argument which may be adduced is that the walleyes
furnish only sporadie fishing, fishingvbeing good for this species only at
certain times of the year,

Large-mouth black bass are present in the leke but seem rather rare,
Growth of three specimens appears normal, Legal size (10 inches) is
probably attained in the fourth year of life, It is suggested thet this
lake is more suiteble for the small-mouth bass, For this reeson this
species should be encouraged by plenting rather than the large~mouth, The
small~mouth is the gamier of the two species and is held in high esteem by
fishermen in general because of its fighting characteristics and the fact
that it furnishes more consistent fishing than most other pgeame fish,

Coarse Fish, The common sucker is present in the lake to some extent
but is not especially abundant, probébly because of limited spawning grounds
and predation by geme fish, The young of this specles doubtless serve as
forage fish, particularly for the pike,s |

Forage Fishe O(ne of the major faults ;f padger Leke is the lack of
forage fish, If we exclude the common sacker, mo forage fish of any
description was found in the lake, It is of primary importance to remedy
this condition, as the lack of such food is a serious hendicap to such fish

ag pike, black baps, and perch,



~wlda

Management Proposals for Eadger Lake

l, Predator Controle Predatory birds and mammals are rather scarce

and apparently have little effect on the fish population, No efforts as
to control are recommended,

2, Improvement of Cover and Spswning Devices to Improve Fishing,

Cover is fairly adequate in meny portions of the lake, but along the southe
sast beach where the majority of spawning tekes place cover is rather lacking.
This is & serious fanlt, as many species prefer to spswn near cover, This
same condition applies to the sand beach on the west shore directly across
from the lodge. To remedy this condition the following recommendations
are made:

West sand beach: Due to the lack of gravel in this beach, spewning
conditions are rather poore. To remedy this condition 6 spawning boxes
(lake improvement device no. 17 as illustrated in the attached folder)
$hould be placed in this area in water 3 to 4 feet deep, These boxes should

be at least ten feet apart,and sbout 10 feet from each box in 4 to 5 feet

of water should be placed a swall circular brush shelter, 6 to 8 feet in
diameter (lake improvement device no., 12), The spewning boxee should be
filled with washed grevel 1,5 to 3 inches in diameter,

Southeast gravel beach: To remedy the lack of cover on this spawvming
beach, 20 circular brush shelters, 6 to 8 feet in diameter (loke improvement
device no, 12) should be pleced along the beach in water of such depth that
the top of the shelter is 2 to 3 feet below the surface. These smnll shelters
furnish cover for the young fish sfter hatching and provide some measure
of protection for the spawning fish,

Large brush shelters (lake improvement device no. 4) about 5t x 10¢
furnish cover for larger fish and are an aid in fishinpg, as the fish temd

to congregate in these areas. Seven of these shelters should be placed
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elong the east shore of the lake except in the regior of the swimming
beach, and 3 should be placed on the west sand beach. They should be
placed in water cf such & depth that the tops of the shelters are about
2 to 3 feet below the surface of the water, It will be desircbls to mark
the locations of these sheiters by buoys as an ald to fishermen and to
fecilitate future check ups,

3. Increase of Fertility of Lake., In common with many other lakes

of this region, Badger Lake is rather infertile, as is evidenced by the
low supply of both bottom and planktonic food, This basic infertility is

a serious feult in & lake and in order to obtain the maximum growth of fish
this must be remedied. Addition of fertilizer to the lake is the answer,
Of the varlous types aveilable, a high phosphate fertilizer is the kind
best suited for this job, The fertilizer should be added anmually at the
rate of 3 tons per year for a five~-year period.

The fertilizer may be bought in bulk or in 200 pound sacks (the sacks
should be of burlep or other porous masterial), If bought in bulk, it should
be sacked in burlap secks in 200 pound lots before using, The fertilizer
is best added to the lsake by placing the sacks of fertilizer on a reft which
will supcort the sack in such a manner that it is partly submerged end so
that the waves will wash over it, Six of these rafts should be constructed
and securely anchored at intervals around the north half of the lake in
weter 5 to 6 feet deepe The addition of fertilizer should be started about
the first of May end continued throughout the season, replenishing the
rafts with new sacks as theo conteats of the old ones dissolve in the water,
The sacks should be wired to the raft,

If desired, some cf the sacks of fertilizer may be placed in brush
shelters, as this will in time increase the {ishing around the shelters,
The fertilizer will stimulete plaskton growth in thet region, the plankton
will attrect small fish, and the smell fish will in turn ettrect lerger

fish to that locality,
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¥o other chemicel fertilizer is epparertly necded in the lake, The
lekze is alkeline zid conbains plenty of lime ond it is highly probable
thel sulphetes and nitrztes aro sufficiently sbuncdant,

4, Introduce Forage Fish, TFlan® at least 10,000 jolden shiners

(Notemironus erysoleuces) in 1937 aud the same muiber escl: succeeding veer

if possible., Thess fish can usually be obtainecd from the U, £, Bureau
of Fisheries on applicatione. Tho Bureau has e hatchery at Northville,
Michigene Applications for fish fram the Bursau should bo made at once,
as the supply is limited and applications are many.
5. Geme Fish Plantings, Plant 10,000 snmall-mouthed bass (Micropterus

dolomieu
xdslimsa} sach ysar for three years, Three inch fingerlings ere recommended

if this size is obtainable,
Ten thousand bluegill fingerlings per year for three yoars should

also be made. These may also be cbtained from the U, S, Bureau of Fishere

ies upon application,
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st Leke

Size and location, Lost Lake, draining into Badger Lake, is & lake

of 17 acres, completely surrounded by bog and thick brush and forest. It
is accessible by a short foot trail from the road. Roughly oval in shape,
it is about 1200 feet long by 750 feet wide, with a distance of 1090 feet
from the dock to the ocutlet,

Inlets and Qutlets, No inlet was found, and it is probable that the

weater supply is mainly from seepage. The outlet is well defined,but a
short distance below the leke it flows through a swamp and apparently
breaks up and enters Badger Lake in two or more places. At the time of
exemination (September, 1936) no perceptible stream was flowing, and it
is probable that this is the comdition most of the year,

Waters The water is a light brown color due to the dissolved organic
metter, but is relatively clear and free from turbidity. Pollution of the
water is apparently out of the question as there are no humsn habitations
on or near the lake,

Use of Water, Fishing and to a lesser extent boating are the only

uses of this lake, A dock is present on the northwest shore and two or
three boats are habituelly kept there for fishermen, Fishing is moderate
end confined principally to the summer season.

Temperatures, The surface tecperature of the leke in September weas
59°F, with an air temperature of 55°F. While the bottom was 57.7°F., no
marked drop occurred between the top and bottom of the leke, and consider=
ing the relative shallowness of the lake, this is not surprising,.

Oxypgen, Oxygen is high in both the top and bottom of the leke, In
both places a concentration of 8,0 p.p.m. was found, which is satisfactory

for all species of warm water fish,
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Other Chemical Conditionse Chemical conditions vary little from top

to bottom. The water is moderately hard and is quite alkaline, having an
average value of 125 p.pems bicarbonates and 4.5 p.pem. free carbonates,
No free carbon dioxide wes presente

Depth. (See map). Lost Lake is quite shallow mmik in most places and
has a very soft bottom through which a sounding lead sinks from 2 to 4 feet,
The depth contours on the lake are interpolated from soundings made with
a lead weight and include both the depth of the water and the very soft
bottom, so soft that it is hard to say where the water leaves off and the
bottom beginse. The maximum depth, by sounding line, was about 15 feet,

The entire lske can be regarded &s shosl,

Bottome (See mep). A narrow band of fibrous peat occurs eround the
entire lake to a depth of 1 to 3 feets, The rest of the lake bottom is
pulpy peat except for a marl patch elong the southwest shore and along the
enst shore.

Covere Unfortunately the cover is rather poor on the whole. Vegeta~
tion is relatively thick in some areas, but is mainly procumbent Charae
which affords little cover. Snags and logs along parts of the shore supply
fair cover but are not used by fish much because of extremely shallow water,

Two brush shelters are present in the lake near the center but are
inadequete and not very effective due to improper anchoring.

Vegetation, Vegetation of one type or another is commen all over the
leke out to the ten foot contour and an occaesional plent is found here and
there in the reglon beyond this depth. Inspection of the map gives the
impression thet vegetation is abundant in the lake, but closer exemination
will show that the majority of the symbols indicete bottom vegetation of
the Chare type, so that an erroneous impression is given on the first glance,
Chera in this lake is a short, stubby bottom form fairly rich in food but
affording almost no shelter to fish, and the result is that this leke is

rather deficient in plant cover for fish,
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Natural Foode As most of the lake bottom is pulpy peat, little bottom

food can be expeoted, A sample from this type of bottom gave a value of

043 csc, per L/@ square foot of bottom or 1,150 pounds per acre, not all

of which is available as fish food, A sample from the peat marl area gave

& fipure of 0,1 c.c, per L/@ squeare foot or 38 pounde per acre--an extremely
poor bottom food, and the absence of this rather importent food places a
limitation not only upon the predacious fish such as bass and pike, but also
upon the fry and fingerlings of all the fish in the lake which must perforce
serve as food in the absence of minnows,

Plankton was fairly abundant in the lake at the time of sampling, A
single vertical haul yielded 16,7 c.c, (by precipitation with formalin) per
cublc meter of water strained,

In general it may be said that the fertility of this lake is rather
low as refelcted by the available food present, and to obtain better fish
production, the basle fertility should be incremsed as indicated under
menagement proposals,

Spewninge Spewning conditions for perch seem fairly satisfactory,
but the conditions for other specles such as bass and bluegills are very
poor. How these may be improved will be discussed further under management
recommsndations,

Predators, Various fish eating birds were seen in this area, but it
is not believed that the predator problem in these lakes warrants any
attempte at control because of the comparatively slight amount of demage done,

Fish Plantingse 1In 1929 black and green bass end northern and walleyed

pike were plented in this lake, Aside from this, no records are available
as to other plantings,

The results of this planting seem to have been somewhat successful
in the case of the bass, No bass, either black or green, nor any walleyed
pike were taken in a series of netting and seining operations, and only

a few northern pike of small size were captured. However, a few legal
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bass (1 estimated at 4 pounds) were observed, also & few yearlings and
fingerlings.

Species of Pish Present, Game Fish: Northern pike ere rare and do

not attain a large siges bass (of both species) are rarej yellow perch are
common, &8 are bluegills end pumpkinseed sunfish, while rock tass are
occasionally present,

Insufficient numbers of fish were obtained from Lost Lake to determine
the growth rate, but judging by those seem, growth here is little if eny
better than in Badger lLake, probably from the same causes,.

The presence of the Great Northern Pike in this lske may be considered
g detriment rather than an advantage, Northern pike will seldom attain
eny great size in a lake of this area, snd their depredations may be cone
sidered to far outweigh any advantages of their presence., It is recommended
that as far as possible these fish be removed by fishing, possibly as out-
lined under Badger Leke, and that a brush log dam as deseribed under
management proposals be placed across the outlet to prevent the entrance
of further pike into the lake and %o restrict the spawming of those present,

Coarse Fish: Common Sucker @ommon, The log and brush deam at the outlet
will also restrict the entrance and increase of this species which will be
desirable as the number of pike becomes less,

Obnoxious Fish: Absent,

Forage Fishs Absent,

Management Proposals For Lost Lake

l., Predator Controle No predator control is necessary aside from

that recormended for northern pike,
2. Cover. Inasmch as cover is rather poor in these lakes, it appesars
necessary to supplement with brush shelters,

Five rectanguler brush shelters (lLake Improvement Device No. 4) =bout
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10' x 5t and 20 circular brush shelters (Lake Improvement Device No. 2)
ebout 4' in diameter should be placed around the lake in from about 8 to
10 feet of water for the larger shelters and in about 6-8 feet of water
for the smaller shelters. These should be very securely anchored in place,
Two brush shelters ars already present in the lake, but these were not well
anchored and are now flosting, losing a large part of their value, The
larger shelters are to be placed especially on the barren bottom on the
south side, About three should be placed here, end the other two may be
placed in other barren spots in the lake, The smaller shelters should be
assocliated with the spawning boxes as specified for Badger Lake,

de¢ Spawming Improvement, Spawning conditions are rather poor for

all except the yellow perch and northern pike. To remedy this situation,
20 spawning boxes (Lake Improvement Device No. 17) 2 1/2v x 2 1/2' square
and containing clean gravel 1 1/2" to 3" in diameter, should be placed at
intervals arcund the lake shore in water from 2 to 3 feet deep, It is
advisable to keep a check on these boxes to determine which ones are used,

Because of the extremely soft bottom, the spewning boxes should be
set on plles drivem into the bottom end firmly nailed to them at the level
of or & few inchss above the bottom of the lake, About 10 feet from each
box end towards the center of the lake should be pleced a circular dbrush
shelter (Lake Improvement Device No. 12) 5 to 8 feet in diameter in such
e depth that the top of the shelter will be below the ice line (about
3 feet below the surface),

The spawning boxes that were present were incorrectly made and have
since fallen apart and washed up on the shore, The gravel used in these
contained a great deal of cirt. However, the only bass end bluegill
fingerlings from this year's hatch were geen around one box near the outlet

which must have been at least partially effective,



-2

Flace 15 of the minnow spawning devices (Lake Improvement Device No. 19)
in ebout 1 1/2 feet of water at intervals around the margin of the lake,
Unless water-logced slate cen be obtained, these devicee will have to be
archored to the bottom.

4. Stecking, Wo stocking of geme fish is recomucnded for this lake,
ag it ie believed that sufiicient game fish ere present and that the primary
protlem is the lack of suitetle spewning grounds and of forege fish. To
this end et least 2,000 rinnows whould be trarsferred to Lost Leke from
Bear Lelke.

5. Inocreecse Fertility., As wes mentioned before, the basic fertility

of the lake is rather poor and this condition mist be remedied before
optimm conditions for fish can be expected, To this end about 1,000 pounds
of high phosphate fertilizer should be added tc the lake, Each 200 pound
sack should be placed in or on a large brush shelter,

6s Control g_f_ Pike and Suckers, In order to reduce the number of

northern pike and suckers in Lost Leke, 8 log and brush dem should be

placed in the cutlet within 100 feet of the point where this stream lesves
the lake, The sddition off’li‘btle brush a# regrired will keep this screen
effectives Following is a diagrem showing one method of constructing such

a dem,
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Deer Leke

Size and location, Deer Lake, probably the mcst besutiful lsake in

the area, is entirely surrounded by trees, mostly of the coniferous types.
Roughly triangular in shape with the long axis of about 2,000 feet lying
in a north and south direction and with the vertex of 1,500 feet to the
east, it has an area of 51 acres,

Inlets and Outlets, HNo inlets or outlets were discernible and the

water supply is probably mostly from rain and snow and subsurface water,
It lies in the Hubtbard Lake drainage aree, which in turn is part of the
Thunder Bey River, Lake Furon system,

Water, The water is clear with no hint of coloring matter and appears
to be free of pollution,

Use of Water, The water is used solely for recreation, chiefly fish.

ingze A dock is present on cne shore and two or three boats are habitually
keopt ther#for use of Club members,

Temperature. The surface tecperature was warm for the time of year
it was teken (September 23), the air being 82%F. and the surface water
70%%,, the bottom water 68,2°F., while the mud at the bottom of the lake
was 635,3°F, No thermal stratificotion was present,

rzefe Oxygen was high from the top to the bottom of the lake, heve
ing & velue of 847 pepeme, 2 figure entirely sdequate for fish life,

Other Chemical Conditions, The water was moderately hard. No carbton

dioxide was present in the water, nor was any to be expected, as thris is
a leke with a bottom mainly of marl which will absorb any free carbon
dioxide present, Bicarbonates are only moderately high (11S p.pelis),
while free carbonates are fairly ebundant (1145 p.pele)e The net result

is an alkaline lake (pH 8¢5).
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Depthe Deer Lake is relatively shallow, having e maximum depth (by
sounding weight) of 16 feet. Approximately two-thirds of the lake has a
depth of less than 5 feet, while only a very smell area (1/10) is 15 feet
Oor over,

Bottom, A narrow zone of fibrous peat extends from the dock sround
the west shore to slightly more than half the distance around the lake; a
bank of sand and occasionally grevel continues from the end of the fibrous
peat on around the lake and back to the dock. The bottom from the edge
of the peat and sand is marl out to the five foot contour, where it shades
off into pulpy peat,

Cover, Cover is very poor in this lake, a number of snags and logs

along the west side and & few small pondweed and Chara beds being about
all the cover available, This is a serious fault and should be remedied
as described under the msnagemént proposals,

Vegetation, A bed of dense Chara in the east cormer of the lske, a
few scattering plants in the southwest cormer, a fow water lilies along
the west shore and a small bed of pondweed on the west side constitute
elmost the entire vegetation of the lake, A detailed list of the vegeta-
tion will be given in the Appendix,

The laske would probably be benefited if more plants were present, and
it would be worthwhile to atterpt their introduction as described laters

Natural Foode TFPlanktonic food is very abundant in Deer Lake in

comparison with the other lakes of this vicinity (a 12 foot vertical haul
of the net yklded 6042 cec. per cubic meter) and should provide a fair
amount of food for the minnows and young game fish present,

Minnows (of 4 different species) and one species of darter are present
and supply excellemnt forage for the game fish,

Bottom food varies from point to point in the lake, depending upon
the bottom type. Sand bottom gave a value of 043 ce.ce per 1/4 square foot

or 115 pounds per acre, while pulpy peat and a mixture of sand, marl, and



«26=
pulpy peat each gave a value of only 0.l ce.ce. or 384 pounds per acres

Crayfish are common end will‘provide excellent food for the smalle
mouthed bass which is to be introduced,

Insect food from the plants is probably negligible due to the come
paratively small amount of vegetation present,

Spewninge A good sand and gravel beach is present along the northeast,
east and southeast shore, and probably supplies fair spawning grounds for
bluegills, while the perch can spawn on the snags and logs along the west
shores. Spawning requirements for the minnows present are likewise fairly
good, but can be improved as recommended below,

Spawning cover is lacking along the gravel beach mentioned above and
should be remedied,

Predators. DPredators are not important in the economy of this lake
and little considerstion need be given them, A few fish eating birds are
found in the vieinity, but it is doubtful if they do much damage,

Fish Planted, 1929: black and green bass, northern and walleyed pike,

In 1935, 1200 legal sized perch and 200,000 grey-backed minnows were planted
in the lake,

Yellow perch and walleyed pike seem to be doing very well, but no
trace was found of northern pike, black or green bass, or of the grey=-
backed minnows (assuming that these were great lake shiners, Notropis

atherancides).

Abundence, Condition end Growth of Fish Presents Game Fish. Walleye

pike are fairly common and are of & good size for a landlocked lskeg

9 specimens averaged 18,6 inches in total length and weighed an average

of 2 pounds, 6 ounces each, with a condition of 1,49, These fish may be

the result of the 1929 plamting, but if so, have grown very slowly. Scale
examination indiecated they were all in the fifth year of life, which suggests

an unrecorded planting of fry may have been made in the spring of 1932 or

that a planting of legal sized fish, all of the same are, may have been
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made in some later year,

Yellow perch were comrmon in the lake and had a fair rate of growth,
attaining a length of 8,4 inches at the fifth winter of life. Table No. 1
gives the growth history of the perch from this lake and will be found in
the Appendix of this report, This is the only growth history obtainable
for this lake, as bluegills end sunfish were too rare to obtain a satis=
fectory series,

Forage Fish (Table 2), The following forage fish are present and were
probebly native to this lake; fathead mimmow, blackencsed shiner, sand
skiner, western rolden shiner and Iowa darter, While not very abundant,
all of these ere excellent forage species for the perch, walleyes and for

the smallemouthed bass,

Monapement Proposals for Deer Lake

1, Improvement of Shelter, The lack of vegetation in this lake

mekes for a condition of unusukl sparsity of cover, &and this is & serious
defects To remedy this conditlon, the most obvious and satisfactory method
is to add brush shelters, To this end about 10 large (Leke Improvement
Device No. 4) brush shelters should be installed in the lake within the

10 foot contour (see map). As shelter for spawning fish, about 20 small
brush shelters (Lake Improvement Device No. 12) should be placed near the
gravel beds which are to be placed along the east shore in sufficient
weter to protect them from ice action (about 3% below the surface),

2. Vegetation Plantinges An increase in the vegetation of this lake

would be highly desirable from a number of standpoints such e&s increased
food supply, cover, etc, Transplantation of plants into a lake of this

sort presents difficulties and success may not alweys follow the attempts,
In order to protect transplanted vegetation, two of the hollow type of shel-

ters (Lake Improvement De¥ice No. 9) should be placed in water about



«28=
4.5 feet in depth on the north side of the lake, where the bottom is barrem
of plants, The hollow centers should be filled with a high grade loam to
a depth of about 1 1/2 to 2 feet, Into these should be transplanted a
selection of the various plants from Badger Lake collected, roots and all,
in the early fell when seeds will be present and the plants dormant. The
loam will provide a good foothold for the first growth of the plants, while
the brush shelters will provids protection from wave action till the plants
are established. Tie the plants in bunches, weight them with stone anchors
and sink them carefully within the shelters, If these plantings become
established they will tend to spread to areas surrounding the brush shelters
and eventually create useful shelter,

3. Improvemert of Spawning Facilities., Due among other things to the

incrustation of marl and to the scantiness of the gravel in the sand along
the east shore, spewning facilities would be greatly improved by the addi=
tion of ebout 25 piles of washed gravel mot closer than 10 feet apart along
the send beach on the southeast side in at least 2 1/2 to 3 feet of water,
The gravel should be sbout 1 1/2" to 3" in dismeter for best results and
each pile should contain about 1 bushel,

These piles of gravel should be placed near the emsll brush shelters
mentioned in the previous section, and in some cases water-soaked logs
should Le placed over the gravel piles,

Because of the fibrous peat bottom along the west shore, no spawning
facilities for fish requiring gravel bottom exist. To remedy this situae
tion, fifteen (15) spawning boxes, constructed as described previously,
should bve placed along the west shore in from 2 to 3 feet of water,

Twenty minnow spawning devices (Lake Improvement Device No. 19} should
be anchored along the shores in water ebout 1 L/Z Teet deep in order to

encourage the production of minnows as food for perch, bass arnd walleyes,



4, Increese Fertility., In common with many other lakes, Deer Lake

is rather infertile as is evidenced by the scanty food and vegetation,

To remedy this condition, it is recommended that 2 tons of a high phosg-
phate fertilizer be added anmually. The method of adding this fertiligzer
is as described under Badger Lake,

5, Stoocking. This lake appears to be well suited for small-mouth
black bass, and it is recommended that 5,000 3-inch smellemouth black bass
be planted anmally for 3 yeare.

If it is desired by the members to meintain the walleye rishing in
this lake, it is supggested that 50 to 100 of the smallest walleyes obtain-
able from commercial fishermen be planted ennually. It is our opinion
that maintaining this leke for small-mouthed bass, perch end bluegills
might be more desirable than attempting to maintein walleyes in addition

to these species, Walleyes apparently widl not spawn here successfully

as svidenced by the fact that no young were cbtained and will require a
yearly expenditure for adult stock, while small-mouthed bass when once

esteblished will reproduce and will be self meintaining, The establishe

ment of bass may be difficult or im ossible if walleyes are planted in the

future,
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Be ©

Size and Location, Bear leke is a small leke lying in the midst of

an %W sphagnue bog, which is in turn surrounded by forest. It is
roughly shield shaped and is epproximately 900 feet wide and 1,000 fest
long, with an area of 15,7 acres,

Inlets and Qutlets, Ko outlet wes observed, and the nearest approach

to an inlet was a sort of a ditch leading down through the marsh carrying
seepage water, The water supply is mainly from seepage from the surrounde
ing bog end from rein or snow,

Eﬁ_t_e_:_‘_. The water is light brown in color and is apparently not polluted.,

Use of Water, The lake is used only occasionally for bullhead fishing

and duck hunting., For these purposes one boat is kept on the lake,

Temperature and Transparency. The surtace water on September 25 was

59°F., while the water at the bottom was 57.2°F. No thermal stratificae
tion was present, The disk disappeared at 3.5 feet, due to suspended peat
particles and plankton,

Oxygene Oxygen was high both at the surface (9.0 pep.me) and at the
bottom (843 pepems) of the lake and was entirely adequate for fish life,

Other Chemical Conditions. Conditions are quite uniform thwoughout

the lake, The water is moderately hard (M.0e Alke 107 pepeme3 Phth, Alk,
940 pepem.) end quite alkaline in intensity (pH 845).
Depths (See map). The lake for the most part is very shallow, only
ebout a fifth being over 8 feet. The meximum depth is sbout 9 feet,
Bottom (see map)., The lake bottom is covered with pulpy peat ocoze
under which is a layer of fibrous peat. The layer of ooze is subject to
movement by wave action, and at times a portion of the underlying firmer

bottom may be exposede A small area of fibrous peat occurs in the north=

east cormer.
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Shoree The entire shoreline is of the floating bog type and is very

unsteady. It 1s compcsed of & mat of sphagnum, grass and roots which half
floats in the water,

Covere Cover is almost entirely lacking as snags are buried in the
bottom and shelter from vegetation is not abundant,

Vegeuation, Plant life is rather scarce, both species and individuals
being rare., Chara, bushy pond weed, and a few pondweeds were all that
were present in limited nuubers,

Naturel Food, Xo food was found in the bottom sample that was taken,

and the scanty vegetation gives little prospect of supplying mich insect
foods Flankton was very abundant (10l.6 c.c. per cubic meter) as were
minnows,

Spewninge Spewning conditions are very poor for the ordinary game
fish, but minnows appear to maintain themselves in large numbers, no doubt
partly due to an mbsence of predatory game fish,

Species of Fish Presemt., Game Fish, The bullhead seems to be the

only game fish present and these are not very abundant. Fishing for these
is only sporadic,

Forage Figh (see Table 2)s At present Rear Lake is principally a
minnow pond. Northern dece, fine scaled dace, northern red-bellied dace,
blacknosed shiners, fathead minnows, Icwa darters, western mud minrows
and brook sticklebacks are present in poodly mumbers. This lake will serve

a5 an excellent scurce of the smaller minnows for stocking Lost Lake,

Management Provnosals for Bear Lake

Bear is an extremely poor leke for game fish production, being shallow,
soft bottomed and poer in plants and cover,
The chief value of this leke seems to be for ducks and for minnow

production, although it might be very ruch worth while to try an experimental
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planting of 1,000 bluegill 1 1/2" fingerlings. If this plant is made, it

should be carefully checked. Ve are familiar with & nunber of lakes of

mich this same type which produce good bluegill fishing,
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Sucker Creek (Fish or Pettis Creck)

Time did not permit a complete study of Sucker Creek, but since tThe
Club expressed some interest in heving this stream examined, & few observa=
tions were mads as recordsd below,

0. 50 tamber 22 an excmination was made of the mouth of this cree: atb
the point where it enters Hubbard Leke, At this point the stream avereges
30 feet in width, with ean eostimsted flow of 8 cubic feet per seconde. The
water was lisht brown in color aand slightly turtid, as swemp waters free
guently are, The mouth appeared to have been cleaned out to permit boating,
entrance of fish, or to improve the drainage of the swamp through which
it flows from the nsw highway to the lske,

At 3 pemia the air temperaturs was 78°F.1 the water, 60° « Hubbard
Lake surface water 100 yards from the entrance of this stream was 66°F,

A feir supoly of crayfish, mayfliss, caddisflies and green alzae were
noted in the stream,

On September 23rd Sucker Creck was examined et the new hiphway bridge.
The flow is slightly more rapid with numerous logs in the stream and fairly
dense forecst cover along the banks, The bottom is of sand and silt with
gome weed bedse AL 10 auny the air was 42°F.; the water 55°F, Dissolved
oxycen abt tho surface tested 6,3 pepeliej free carbon dioxide 64,5; the
PH was elkeline (7.8) and bicerbonates were present to the velue of 193 pe.p.m,,
indicating hard weter,

Seining above anG below the bridge yielded the following: 65 young

common bullhead (Ameiurus nebulosus), 1l young mud minnows (Umbra 1limi),

4 young rock bass (Amblcplites rupestris), a young common sunfish

(Buporotis gibbosus), 1 black-sided darter (Hgdropterus maculatus), and

1 large-mouthed bass (Huro selmoides)s This collection indicates warmer water
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than ebove in the meadow section, also thet bullheads, bass and rock bass
may run up from the leke to spawm. Planting of trout here not recommended.
Both subspecies of crayfish found at the end of Sucker Creek Trall are also
present here,

On September 22 and 23 examination was made at the end of the Club's
Sucker Creek Trail, At this point the stream is of the besutiful meadow
type, with fairly rapid current, clear, brown waler, with clumps of tag alder,
osier and willow overhanging the frequent pools. The stream probably aver-
ages 25 feet in this section, with silt and sand bottom in the pools and
considersble gravel in the riffles. Recent beaver cutting above this point
was ovidenced by chips and partly peeled aspen poles floating in the stream,
Time did not permit cruising the stream from here to Badger Lake, which
should have been done to secure a clear picture of conditions for trout in
the stream, At 4:30 p.m., with the air at 789, the water temperature was
58°, which indicetes suitable trout enviromment., Pools were considered
everage as to size, type and frequemncy., A fair food supply wes also present

(including 2 species of crayfish, C.[faxofnius|virilis and E,Vfaxoniuij

proEingus). No trout were seen, but several rises were noted which I weas
almost positive were trout. The stream was seined quite intensively in
this section and the follcwing species were tekem: 1 common shiner

(Ne cornutus frontalis), 1 blackesided darter (Hadropterus maculatus),

12 muddlers (C. bairdii bairdii), This limited fish fauna, characteristic
of cold water, also supports the contention that conditions are suitable
for trout existence in this part of the stream, The only requirement
lacking for brook trout seemed to be s itable spawming grounds. (Brook
trout require spring-fed gravel areas,) There must be some spawning grounds
on this stream or in tributuaries of it, since according to report no plant-
ing 1s ever done here and a few good sized trout are caught each year,

From reports of the Club that trout are few but of good size and very fat,

we judre that suitable spawning areas are few on this stream and that this
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together with a lack of stocking accounts for the scarcity of trout in

Sucker Creek,

Management Proposals For Sucker Creek

l. Plant about 5,000 fingerling brook trout each year in the meadow
section on the Cludb property. Flsh can be trucked to within about 1/? mile
of the stream, from which point the cans would have to be carried to the
gtream,

It should be possible to secure these fish from the U, S. Burean of
Fisheries station at Northville, either delivered free or for the cost of
transpotation, Applications should be made early each year to the U, S. Buresu
of Fisheries, Washington, D. Cs

Since the stream is only partly on Club property (part of Sectiom 31,

Te 28 N., Re 8 E.), planting by the state Conservation Department should

be possible in that part above the Club holdinge The map of Alcona County
shows one road which almost recaches the stream near the upper Club boundary
end another road which crosses the siream about one mile south of the southern
boundary of the Club, It is suggested that the Club mske application to

Mr. Floyd Potts, Distriet Superintendent of Fisheries, State Comservation
Department, Harrisville, Michigan, requesting the state to stock this stream
with brook trout in Section 5, P. 27 Ne, Re 8 E.

Planting by the Club in 1ts section smd by the state in the section
above (upstream) the Club's holdings should bemefit trout fishing in both

public and private water,
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APPERDIX

Rate of Growth in Fishes or Their Growth History. When the length

and age of a sample of the fish in & leke are known, a valuable piece of
information has been acquired and when one can determine not only the
length and ege at the time of cupture of the fish but also the length at
the end of each year of life, the value of the information is greatly en-
henced, By means of this knowledge one can to a certain extent evaluate
the relative fitness of each fish within the leke for that lake. That is,
excluding all other factors, the fastest growing fish is the best suited
fish for that lake as far as fishing is concerned. However, other factors,
such as density of population and type of amvailable food, enter imtoc and
modify the picturej nevertheless, the information is extremely valuable
if adequate data is available,

The determination of the so-called "rate of growth" better defined as
the "Growth History" is based upon examination of the scales from the fish,
The determinetion of the age from examination of the sceles is based on
the interpretation of the microscopic features appearing on the surface,
An exeminetion ofa socale under & high magnification reveals a series of
roughly concentric lines known as "circuli," The distribution of these
lines is not perfectly regular but shows bresks at varying intervals,
These breaks are the year marks or "annuli" by which age is determined,

A4t the end of the summer season the growth of the fish slows down and
during the winter éeases entirely or nearly so., Since the scale grows elong
with the fish, scele growth also comes to & stendstill. When the body and
scale zsrowth are resumed in the spring the first circuli of the new year

are laid down without any reference to the position of the last cireuli of
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the preceding summer. The result is a break in the regularity of the
circuli--the year merk or anmulus. (Hile, Re 1936, Age determination of
fish from scaless Proge Fishe Cult., Us S. Bureau of Fisheries, Mem, I=1l31,
no. 23,.)

Now the feoct that makes it possible to determine the length at the
end of any growingz season is this. The distance from the center (or focus)
of the soale to xkm eny anmlus may be connected with length at eny winter
of 1ife by means of a mathematicel expression. In some cases this is a
simple proportion, in others it is more complex. The reletions betwsen the
length of the scale and the length of the body have not been determined for
all fish, and in the absence of this information, it is necessary to sssume
thet & simple proportion comnects the two. This form has been used to

calculate the following tables,

Growth of Fish in Badger Lake

The accompanying tables give the calculated total lengths at each

winter of lif'e for the various specles of game fish in Badger Lake,
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Table 1. Growth Rate of Scme Fish From Badger and Deer Lakes
BADGER LARE
Bluegill . _
Age Roe. of | Average Totel Calcq}gﬁed Length at End of Each Year e
Group Fish | Length m.¥’ I 1T 111 v | v | 1 Vil
v 2 18345 33 73 107 137,5] 164
III 5 137.0 2342 5746 97
Average Tme 26 62 100 158 164
" Inches 1.0 294 349 5¢4 6e5
Pumpkinseed
vI 1 145,0 15 43 61 83 105 123
v 1 180,0 34 70 106 131 162
III 6 124.8 2743 64 9845
Average Imn, 2646 6241 94,7} 107 1334,5}) 123
(8) (8) (8) | (2) (2§ | (1)
n inches 1,0 244 3.7} 442 5e2 4,8
Rock Bass
VIiI 1 26240 35 76 114 149 179 218 250
v 2 167,0 2946 57 90 119 146,65
IT1 4 13645 3045 5748 8946
I 1 10040 28 55
Average nmm, 3045 5945 93,1 | 129 157.3] 218 250
(8) (8) (1) {(8) (3) | (1) (1)
" inches 1.2 23 37 541 6.2 846 9,8
Yellow Perch
v 4 190,2 575 92,0 13440 |167.0
II1 20 141.8 45,4 7846 111.2
II 2 13645 5845 | 100,56
I 10 113,2 6747
Average nm, 5347 82,4 115.0 | 167.0
" inohes 2.1 3,2 4.5 6.6
Lerge-mouth Bess
I1X 2 286 375 { 141 227
1 1 170 53.0
Average mm, 42,6 | 141 227
b inches 1,7 5.6 849
Brook Trout
T b 372 114 168 270 ] 350
Lgngth in inches 14.6 4,5 646 10.6 | 1348

¥ 7o convert mn. (¥illimeters) to inches multiply by 0,0394
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Table 1 Continued

DEER LAKE
Yellow Perch
“Age Wo. of | Average To\i;s‘,l. Caloulated Length at End of Fach year s
Group Fish | Lenzth mymg I 1T 11T ig v vI vII
v 5] 23042 42,2 | 89,8 12546 | 170 214.2
v 3 23347 38,3 | 88 138 187,7
IIX 8 21963 45,3 99,56 163.7
11 16 169,28 44,5 | 9344
Averege mm, 43,2 | 93,6 144,86 | 17648 | 21442
s inches 1.7 3.7 5.7 7.0 Be¢%

oo - g o—— e et g o e v B O iavegmprem—- —
ettt ool g e U it —

\’/’l‘o convert mm, (millimeters) to inches multiply by 0.0394
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Table 2, Minnows Collected From Lakes of
Lost lLeke Woods Club

Leke Common Nanme teientific Name
Bear Lake Northern Dace Marpgariscus margarite nachtriebi (Cox)
Fine Scaled Dace Pfrille neogaea (Cope)
Northern Red-bellied
Dace Chrosoms eos Cope
Northern Black Notropis heterolepis heterolepisa
Cell. Nose. » 3 s Y
180 & 189 Nosed Shiner (Bigenmamm & Bigenmenn)
Northern Fat-hseded Pimsphales promelas promelas
Iowa Darter Poecilichthys exilis (Girard)
Western Mud Minnow Umbra 1imi (Eirtland)
Brook Stickleback Rucelia inconstans (Kirtland)
Common Bullhead Ameiurus neobulosus (LeSueur)
Deer Lake Iowa Derter Poecilichthys exilis (Girard)
Northern Fat-headed
Coll, Nos, H¥innovw Pimephales p. promelas (Refin,)
183 & 184 Northern Blacke Notropis h. heterolepis (rigemmann &
fNceed Shiner Eigenmann)

Northern Sand Shiner  TWntropis deliciosus stramineus (Cope)
Western Colden Shiner? HNotemigonus crysoleucas asuratus (Raf,)

Lost Lake Only youny bluepills taken in seine

Badger Lake Only young game fish taken in seines

e
o

o
V' Two taken in gill net but were never pcsitively identified because
they wers badly eaten Ly crayfish while in nets,
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Table

LIST OF PLANTS

Ea.dger Lake

Scientific Name
Chera 8pe

Potemogeton angustifolius B & G.

Pe opihydrus Raff,
Eo Zosteriformis Fern.

FP. natans L.

Pe heterophyllus fchreb.

Pe pusillus

Bidens Beckii Torr

Utricularia vulgeris
fpericenus

Myriophyllum sp.

Ceratophyllun demersum

Scirpus ap.

Equisetum limosum

Sagittaria—sp.
Nymphozanthus

Naias flexilis

Cormon Name

¥isk grass, Skunk prass
giz's Pondweed
Kuttal's Pondweed
Pandweed

7loating pondweed
Verious leaved pondweed
Fine leaved pondweed

Water marigold

Bladderwort

Water millfoil
Coonteil, Hormwort
Bulrush

Mares tail
Arrowhead

Yellow waterlily

Bushy pondweed

Typha latifolius Cattail
Bresenia Schreberi pmel, Watershield
lost Leke

Potamogeton epihydrus

Pe netens

FP. pusillus

Muttslts Ponaweed

Floating Fondweed

Fine lesved pondweed
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Lost Lake (Continued)

Utricularia vulgaris

anericams Bladderwort
Iris versicolor 7ild Flag, Iris
Chare sp. Musk grasas
Nymphogzanthus spe Yellow waterlily
Fear Lake

Potamogeton anpustifolius 8iz's Pondweed

P. Rickardsonius (?) Richardsonts pondweed
Pe natans Floating Pondweed
Chara sp. Yuskgrass
Haies flexilis Bush Pondweed
Nymphozanthus 8pe Yellow waterlily
Typha latifolius Cattail

Deer Lake

Potemogeton angustifolius Ziz's pondweed

Pe lucens Pondweed
Chara sp, Maskgrass
Nyrmphozenthus spe Yellov waterlily

Algae
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List of Commercial Hatcheries Which Handle
Bluegills and/or Bass

(From U. S. Bureau of Fisheries
Memorandum I-121b, April 1, 1935)

Locality Firm or Proprietor Species Handled
OHIO:

Reach City Clifford E. Parrott Blue Gills

Cleveland Dre We E, Newcomb, 1532 Keith Bldg. BRlack Bass

London George Morcher Black Bass

Port Clinton Clinton J. Riley Black Bass

Seville De McDermott Blue Gills, Bass
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DIAGRAMS

Fig. 1. Frame for ladder shelter.
A cross-member in the middle is desirable if the frame is
over 10 or 12 feet long. Frames can be made any length. A
width equal to about one half the average length of the brush
is desirable. If bullt too narrow the shelter is apt to turn
over when being submerged.

Fig. 2. A method of fastening the several pieces of the frame.
By notching and wiring as shown, spikes or nails are not
needed.

Fig. 3. Shelter practically completed.
Brush is more loosely packed by placing some brush
lengthwise to the frame as shown.

Fig. 4. ©Shelter completed.

The pole is wired to the two cross-members at the ends of
the frame and holds the brush in place. Size of shelter de-
pends upon the size of materizl available and on the particu-
lar taste of the individual making them as well as on means of
moving the shelter if not built where it is to be submerged.
Brush is generally piled to a height of 3 to 5 or 6 feet. The
wire holding down the upper timber should be stapled to the
timber.

Fig. 5. Method of weighting shelter.

Bag of sand (or rocks) placed in shelter after a support-
ing layer of brush has been put on the frame. This method
serves where shelters are built on rafts or on the ice where
they will not submerge prematurely by adding the weight.

Fig. 6. Method of weighting shelter.

This is considered superior to placing the weight on top
since the shelter has no tendency to be top-heavy or to turn
over while being submerged. One bag at each end may be suffi-
cient, the number depending on the size of the shelter.

Fig. 7. Method of weighting shelter.

Suitable especially where rocks are used. An extension
of the two members of the frame at each end of the shelter,
covered by a box-like structure as shown, serves the purpose
well. Rocks must be placed at both ends simultaneously. This
method, by using boards or a layer of brush, also works well
where bags of sand are used.

Fig. 8. Frame for square type shelter.
This shows two ways of building up ends to support sand-
bags or rocks.



Fig.

Fig.

Fig.

Fig.

DIAGRAMS

9. Square type completed.
Ready to be submerged.

10. I-type.
Weighted. BReady to be submerged.

11. Circular shelter, starting construction.
Wire i1s temporarily fastened down to prevent its being
moved.

12. Circular shelter, partially completed.
Showing method of placing brush.

. 13. Circular shelter. Method of wiring, drawing wire tight,

and attaching weights.

14. Wiring bag.

If wire is placed through bag and then twisted around bag
there will be less tendency of the sack slipping out of the
wire.

15. Method of placing shelter on slope.

If the water is too shallow above the drop-off and if the
slope is sharp and extends into deep water, the shelter can be
held on the slope by use of a stake and wire as shown. Once it
has settled down the shelter will stay on a slope of consider-
able angle if currents are not strong.

16. Water-logged shelter.
Water-logged material placed in heap at proper depth.

17. Small-mouth bass spawning box.
Made of boards and filled with gravel and sand.

18. Slab device.
Staked to bottom in water 3 to 13 feet deep. Used by
minnows for spawning.

19. Board device.
Used 1in place of slabs.

20. One method of arranging improvements.
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