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A SURVEY OF TTIE 1YATERS Ili 'f'FE L02T L.AK? WOODS CLUB 

'i'HTH RECOM1/3HDATIONS FOR THE I1IT'ROV-E!':]~ OF FISHIUG 

Introduction 

The Institute for Fisheries Research was requested and authorized to 

survey the waters in the Lost Lake Woods Club through its secretary, 

Mr. Roy Brooks. Thia 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 biologists consisting of Mr. Lowell A. 

Woodbury, leader. and Messrs. w. 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~~ survey. There are four lakes and a portion of trout 

stream, Sucker Creek, on the property controlled by the Lost Lake Woods 

Association. 'l'o date some plantings of fish have been made i.YJ. the lakes 

and some sporadic lake improver:::ent has been a.tter.,pted. These efforts, 

although indicatinr; that the technician in charge was aware of modern 

methods• have been without any definite plan and without the basic knowledi:;e 
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of conditions existing in the lakes. Each lake should be regarded as an 

aquatic farm having its own individual problems and requiring systematic 

management if it is to yield a good crop of fish for the angler. Three 

steps are neoessary in bringing a water under scientific mruiagementa 

l. A survey of the fundamental physical, chemical and biological 

conditions for fish in each water. 

2. Determination of the factors limiting fish production from study 

and interpretation of the survey data and preparation of manage­

ment plans for the correction of these unfavorable factors. 

3. Execution of these plans under competent supervision, keeping 

careful records of the work and the results. Some modification 

of the ori~inal management proposals as given in this report is 

to be expected as conditions change in the lakes. 

It should be emphasized at this point that lake :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 oha.nges 

made in the original plans if this proves to be necessary. A lake is 

similar to a farm in this respect in that constant management is essential 

to continuous and generous production. 

It should likewise be emphasized that results from lake ms.na.ge:ment 

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 

make an immediate showing the same seasonJ 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 manage­

ment plan, it is essential that accurate records of the improvement work• 



-- fiah planting and of the fish catch in the lakes be kept. Thia will be 

further outlined under General Recommendations as follows, 

General Recommendations !5!!. Improvament 2!, Fishing: The f'ollowing 

procedure should be followed in the management of' the waters of the area. 

Specif'ic management proposals tor each lake end for sucker Creek will be 

found following the discussion of the waters concerned. 

l. A creel omisus report properly filled out should be made by each 

member or guest for each day (or part) of fishing on each lake. The 

Institute 'rill 8Upply the cards for thia purpose in convenient books an.cl 

will analyze the results of the fishing at the end of the year. The cards 

and this service will be gratis since the information obtained will help 

us in the :management of publio ..,tera. 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 'rill be demonstrated. 

The .following is a sample of the report toll'il which should be used.a 

CREEL CENSUS-Michigan Department of Conservation 
Lake or Stream ____________ _..isherman'a Nam"---·-------------
Township_ .. _. City or To,wn _______________ _ 

County. 7 ________ __,.pproximate Age? ____ _ 

Date ____________ 193. __ 
LEGAL SIZE UNDERSIZE 

SPECIES CAUGHT 
Number Av. Lgth. Number Av. Lgth. 

Kind of Fishing, 

Still Fishing? ____ _ Ice? .. _____ _ 

Brook Trout_ Boat? ____ _ Trolling? ___ _ 
Rainbow Trout Shore? __ _ Casting? ___ _ 
Brown Trou 

Large Mouth Basa.. No. of peraon.s? ............ - .. --Total No. of lioes? ...... -

Small Mouth Bass-.. -• Balt (Check if only one kind of bait used) 

Blnegill• How many fish caught with worms? ___ _ 

Sunfish..-·-·········-··--- Insecta? ···-·····--Minnows? ... _._ ... _Spinner? ___ _ 
Yell ow Pere h 

Pike Perch (Walleyes) 

Northern ( Grass) Pike 

Plug?------··-·-···.Artificial Fly? ___ _ 

If taken with other bait, or by spear, dipnet or 

other means, state how ___ ·····--·-···-----
·-·---------· Weather1 Clear?__ __ Heavy Wind? .. _Cold?_ .. _. __ .. ____ - (Check) CloudyL._Light Wind?_ .. Mild? __ 
----- - Raln?. ____ Calm? _______ Warm?._. 

(Enter other kinds taken on blank spaces aho,,e) 

r-T-IM_E_F'l_l!H_ED-, A.M.>+ 't' • I • 't' • I • T • I • 'f • I • T • I • T • I • 't' • I • 't' • I • T • I • T • I • T • I • 't' • I • ' 
12 I 2 3 4 5 & 7 8 9 10 II 12 

________ .HRS. P. M. >+ • · I • • , I • • • I • • • I • • • I • • • I • • • I • • · I • • · I • • • I • • • I · • • I · A 

Draw line through hours and quarter houl'll fished; double line through indicated 
ti.nu, when fl.bing waa beat. Make out report whether fish are caught or not. 
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2. A separate record of stocking for each lake should be kept by 

the Secretary or Manager of the Club• This should show: nrune of lake, date 

of planting, species of fish, length 'When planted, by whom planted and the 

name and address of the organization fromwhioh the fish are secured. 

s. Follow the stocking plan for each lake exactly as to species and 

as nearly e.s possible as to numbers as outlined under the management 

proposals for that lake. No change in the plan should be made without com­

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 location of structures. {An extra outline :map of each 

lake will be provided, if this plan is adopted, for this purpose upon which 

the improvements can be located as installed.) 

5. Secure the unanimous consent of the Club to the management pro­

posals and impress upon them the necessity for cooperating in furnishing 

accurate records of their catches. 

6 • The improvern.ents recommended should be constructed end installed 

under the supervision of a technician experienced in this work. The 

Institute can furnish the names 0£ several young men who are competent to 

undertake this task. 

7. It is reconnnended that a re-survey of the area be made at the end 

of a five year period to determine the effects of the man.a.cement plan and 

make any further improvements or changes in plans which a.re needed. During 

the first five year period the Institute will be pleased to a.ct as con­

sultant in the execution of the management proposals. 

At this point it may be well to mention the fact that in the :ms.nage-
a 

ment of1 lake a choice must be :ma.de between having a oor:-cparatively ffJW 

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 a shortage 

of food and the space factor {the space factor is the amount of space 
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required by each fish and this mnoW1t is larger in proportion for 'che larger 

fish than ror the smaller ones). The recommendations in this report are 

designed to promote a good catch of ooderate sized fish rather than a poor 

catch of larger fish. 

DISCUSSION OF THE PHYSICAL, CHElHC.AL }.JJT BIOLOGICAL 

CONI:ITIONS FOR PISH LIFE IU THE IJ·JIBS AHD In SUCKER CREEK 

WITH MAliAGElIBI'.T PROPOSALS FOR EACH WATER 

Badger~ 

Size a::id Location. Badger Lake is a moderate sized lake of 83 acres. ------
roughly trapezoidal in shape wit...¾ the base to the north. it is about 3.300 

feet long by about 1,600 feet wide. On the north and northwest it is 

bounded by a swampy, brush;r areaJ on the east by open rolling country, 

where the clubhouse. ~arage, oemp grounds and other properties of the Club 

headquarters are located; on the south by marsh. Trees are common around 

the lake• especially on the west and southeast shore. 

Inlets ,!:::! outleta. The inlet consists or a branching stream f'rom 

Lost Lake whioh mea..11ders through the namp between Lost and Badger lakes, 

entering the latt~r 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: and drains eventually into 

Hubbard Lake. Drainage is then into the Thunder Bay River and Lake Huron. 

Sucker creek is shown on the county map as Pettis creek, but the government 

charts give the 118lll.e as Sucker Creek and it is known by this name locally. 



·e 
Springs occur on the east side, but the lake•s main water supply is 

probably rain and snow and subsurface water. 

water. 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 pos­

sibility of contamination. 

Use of '.Yater. •rhe water is used entirely for recreation. A swiro:rr.ing 

beaeh occurs on the southeastern shore; numerous {12-18) boats are on the 

lake and are used both for boating &.."1d fishing. As the headquarters of 

the Club are on this lake, the lake is more widely used than the other 

lakes on the property. 

Temperature. On September 21 the surface water was moderately cold 

{air 74.5° F., water 65°F.) and dropped rapidly toward the bottom, the 

drop b3ir.g most rapid between 21 and 27 feet, where it chanced from 62.2°F. 

to 52.'l°F. The bottom temperature was 47.5°F. ,A definite thermal strati­

fication existed. 

Transparenoy. The average depth at which a six inch black and white 

disk disappeared when lowered over the side of the boat was a.3 feet. Thia 

indicates relatively clear water and low plankton content for lakes in 

this region. 

Oxygen. Oxygen was high in the warm upper layer down to 21 feet, but 

below this depth it disappeared almost entirely. dropping from 5.2 p.p.m. 

at 21 feet (an amount adeg,uate for fish life) to o.4 p.p.m. at 24 feet, an 

amount too low to sustain f'ish life, to o.o p.p.m. at the bottom. Th.is 

L-r1dicates that below 21 feet no fish life can exist more than briefly during ---------
this period of' oxygen and thermal stratification. 

Other Chemical Conditions. The chemical conditions in the two layers 

of water, the layer containing oxy;;en and the layer lacking oxygen, are 

somewhat different. The upper layer has a high degree of alkalinity with 

a pH of 8.4 and no carbon dioxide, and 10.0 p.p.m. of carbonates (phenolpthalein 
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alkalinity), while the lower layer is almost neutral and has a high carbon 

dioxide content (9-16 p.p.m.). This indicates the decay of organic material 

on the bottom with which oxygen deficiency is usually associated. The wa.ter 

is moderately hard, having an M.o. reading or 143 p.p.m. at the top and 

174 at the bottom. This is a favorable condition, however, as hard waters 

are more productive or fish food than sof't if other conditions are suitable. 

Depth. (See map). Badger Lake is moderately deep, a.bout 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 

an 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 gradual. The shoal 

zone is the only area in this lake in which plants growJ no vegetation 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 general, shallow 

lakes are more productive than deep ones, other conditions being equal, and 

in the case of Badger Lake 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 8 feet in depth; elsewhere the shoal bottom is fibrous peat out 

to the 15 foot contour 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 ori~in. The fibrous peat consists for the most 

pa.rt of small plant fibers, while in the pulpy peat decay is :more advanced, 

so that it has a peculiar gelatinous consistency. 

Cover. In the outlet bay and to some extent along the west and north 

shore, logs and snags are fairly abundant• Thiem plant beds in various 

portions of the lake also furnish some cover. Along the gravel beach where 

spawning may be e:x:pected to occur, the cover is inadequate. For the larger 

part of the lake, cover is not very satisf'actory. 



- vegetation. (see map). Vegetation is e.xtramely dense along the north 

sh.ore and in the outlet a..."ld is abundant over most of the lake• except for 

the gravel beaches. out to the 12 foot contour. It was reported that 

vogetation was planted along the north end of the lake in about 1933 or 1934. 

but no records were furnished us as to species aad quantity introduced. 

The more abundant species of plants found in our survey were floating pond­

weed. ooontail. water mllfoil, bushy pondweed. cha.rs. or :muskgrass. yellow 

wa.tez-lilies a.."'ld white waterlilies. A list of plants collected will be 

found in Table 3 of the Appendix. 

The veietation of the lake is recorded in greater detail on the green 

vegeta:l:iion-analysia chart. The figure in the circle on the map indicates 

the general location of the plant analysis station and corresponds to the 

number on the plant card. (The field reccrd1 cards for this and other 

lakes ::,f the area are on file at the Institute and are available for i~ 

spectfon.) The symbols on the map represent the various types of' plants 

as follows: T floating vegetation• ...L bottom vegetation., - submergent vege­

tation and I emergent v-egetation. The relative densities of the symbols 

r0present the relative d.ensi-ties of the various types of plants. 

Natural Food. The supply of .fisl1. food organisms in this lake appears -----
to be relatively scant. Plankton (the sma.11.,almost Lllvisible plants and 

animals that swim or float freely in the water and form an important fish 

food) at the time of swnpling was ver<J poor., an average of only 2.9 o.c. 
:meter 

per cubic i!iH~ being present. Bottom food production in the shosl 

zone wa.s poor• having an average value of ~ c.c. per 1/4 square foot of 

bottom or 91.4 pounds per acre. (This is calculated on the assumption th.at 

volume is equivalent to weight. This is only true if the specific gravity 

is exactly l. However. the error introduced is very small and in the 

opinion of the writer6 may be neglected.) The production of food in the 

lake ;)ottom beyond i:;he 12 foot contour was almost nothing (too small to 

measure). 
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One of the bad features of this lake is the cornplete absence of minnows. 

These .form a large part of the .foodafsuch 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. 

Spawning. Spa,m.ing conditions are fairly favorable for the large-mouth 

bass along the gravel beach. For rock bass and small-mouth basa insufficient 

cover is present near the suitable gravel areas, as these fish seem to pre­
such 

fer to spawn under cover or close to objects /\as large logs or boulders. 

Walleye pike apparently prefer to spawn in streams, but reproduction 

is successfully accorr:plished in some lakes having inadequate spawning grounds 

in adjacent streams. Spa¥ming conditions for this species 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 spawn, 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 favorable spawn­

ing places in the adjoining marshes. 

Spawning areas for brook trout appear to be lackinc in the lake proper, 

as these trout apparently must 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. HCJ'l1ever, it is doubtful if trout 

fishinr could be maintained in this lake because of competition from pike 

and perch and because of' the unfavorable chemical conditions in the cold 

bottom water required by this species. 

In general spawning conditions are fairly good in this lake except 

for small-mouth and rock bass. 
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Predators. No obnoxious species of predatory fish were found. Turtles 

and water snakes may have been present but were not observed. 

Fish eating birds such as Bitterns, Kingfishers and Ospreys were ob­

served but not in large numbers and they would presumably do little dBl!l.age. 

The northern pike is the ohief predator in this lake and must consume 

large nuntbers of bluegills, bass ruid 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 .2£. Fishing. Few data are available on this very important 

point, as no records have been kept to show the extent of fishing on the 

various lakes or the numbers and kinds caught. In any consistent program 

of lake management, a detailed record of fish caught (as well as of plant­

ings and improvements) is indispenable. This is discussed more fully under 

general management proposals for the area. 

Plantings. 1929, black and green bass, northern pike, walleye pike; 

1932, northern pike; 1936, vra.lleye pike. It is ha.rd to say what has been 

the result of these plantings. The walleye pike do not appear to have 

taken hold as none were taken in netting or seining operations and of those 

planted in the fall of 1936 :many were found dead in the open water and along 

the shore of the lake. 

Planting records suoh as were made available to us for the Club waters 

are not adequate for proper management purposes. In order to determine the 

effectiveness of the pla..~ting program, a card should be kept for each leke 

on which complete information for each year is recorded. The form recom­

mended is given under general management proposals for the area. 

Abundance, Condition end Rate of Growth of the Fish Present. Game Fish. ------------- --
A fairly large variety of game fish are present, but unfortunately not all 

are abundant enough to afford good fishing. 

One brook trout 14.7 inches long and weighing l pound. 11 ounces we.a 
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taken. This fish was in its fi:f'th yes:r and r...a.d 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 thinner and with a lower condition factor. 

Perch are abundant 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 s.5 inches in length, but had an average sbe of only 5 1/2 inches. 

The Club manager and others stated that perch usually ran small in size 

in Badger Lake, although they could be caught in large numbers. 

Examination of the scaleJ- of these perch under,~microscope reveals 

slow growth of this species (Table 1). It apparently requires four years 

for perch to reach legal size (6 inches) in the lake. In other lakes of 

this general region. yellow perch average 9 inches or more at this time of 

life. 

Badger Lake apparently is overpopulated with perch or is rapidly be­

coming so. Establishment of small-mouthed bass should help to check their 

numbers. Installation of brush shelters and spmming beds should increase 

the number ot 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 a better growth rate (and larger average size) of 

perch. 

Bluegills do not appear to be very abundant in Badger Lake. probably 

due to their young being ea.ten extensively by perch. pike and bass in the 

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

_i The method of using the sea.las of fish for growth determination is 

described on page a of the Appendix. 
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As shown by Table 1. bluegills do not reach legal size (6 inches) until 

their fifth year of life. Increasing the lake's fertility and establish­

ment of brush shelters should result in improved growth. 

Rock bass are about as abundant in the lake as bluegills• but reach 

a larger size. One was ta.ken 10.3 inches in length and weighing 13 ounces. 

The condition was rather good, having a value of 3.48 as compared with a 

tentative average of 3.28. Grawth 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 attain 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 than an inch a year (Table l). 

Northern pike are reported as being fairly abundant in this lake. at 

times reaching 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 

predaoious, its food consisting almost exclusively of other fish. For 

this reason encouragement of the pike in Badger Lake may be questioned 

unless it is desired to keep the lake :mainly for pike fishing. In the 

a.bsenoe of minnows to act as food. the pike is necessarily forced to depend 

upon game fish. This results in a serious drain upon the gSllle 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, al though 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 transferring them elsewhere or by 

not allowing them to return into the lake after spawnin~. A competition 

might be set up with prizes for the largest pike and the largest catch of 
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this species, Winter fishing and spearing might also be encourafed• Re­

duction of the pike would relieve the strain on the other game fish to 

some extent end allow more to develop to :maturity• 

Walleye pike were not ta.1cen in this lake, though they ha.ve been planted 

here in 1929 and in 1936. It does not seem advisable to try to establish 

walleyed-pike in Badger Lake. The reasons for this may be sw:mnn.rized as 

follows, The walleye pike is a hirhly predacious fish and as such would 

be in direct cOlllpetition with the northern pike. which would result in a 

decreased food supply for both and a greater drain on the fish upon which 

they feed. .Another argument which may be adduced is that the walleyes 

furnish only sporadic fishing. fishing being good for this species only at 

certs.in times of the year. 

Large-mouth black baas are present in the lake 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 that this 

lake is more suitable for the small-mouth base. For this reason this 

species should be encouraged by ple.n.ting rather than the large-mouth. The 

small-mouth is the gmnier of the two species e.n.d is held in high esteem by 

fishermen in general because of its fighting characteristics e.n.d tha £act 

that it furnishes more consistent fishing than most other emne fish. 

Coarse Fish. The comm.on sucker is present in the lake to some extent -
I 

but is not especially abunda."1.t • probably because of: limited spawning grounds 

and predation by game fish. The young of this species doubtless serve as 

forage fish, particularly for the pike. 

Forage~• One of the major faults of Badger Lake is the laok of 

forage fish. If we exclude the common ~Qcker• no forage fish of sny 

description was found in the lake. It is of primary importance to remedy 

this condition, as the lack of such food is a serious handicap to such fish 

as pike~ black bass, and perch. 



- Management Proposals ~ Badger ~ 

1. Predator Control. Predatory birds and mammals are rather scarce 

and apparently have little e.ffect on the fish population. No efforts as 

to control are recommended.. 

2. Improvement 2£_ Cover~ Spawning Devices~ !!iiProve Fishing. 

Cover is fairly adequate in many portions of the lake, but along the south­

east beach where the majority of spawning takes place cover is rather lackinr,. 

This is a serious fa,ilt, as many species prefer to spawn near cover. This 

smne 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: nue to the la.ck of gravel in this beach, spawning 

conditions are rather poor. To remedy this condition 6 spawning boxes 

(lalre improvement device no. 17 as illustrated in the attached folder} 

lthould be placed in this area in water 3 to 4 feet deep. These boxes should 

be a.t lea.st ~ ~ apart,and about 10 feet i'rom ea.oh box in 4 to 5 feet 

of water should be placed a small circular brush shelter. 6 to 8 feet in 

diameter (lake improvement device no. 12). The spawning boxes should be 

filled with washed gravel 1.5 to 3 inches in diameter. 

Southeast gravel beach: To remedy the lack of cover on this spawning 

beach, 20 circular bruoh shelters, 6 to 8 feet in diameter (18..ke improvernent 

device no. 12) should be placed along the beach in water of such depth that 

the top of the shelter is 2 to 3 feet below the surface. These small shelters 

furnish cover for the young f'ish a:rter ha.tchinr and provide some measure 

of protection for the spawning fish. 

LarEe brush shelters (lake improvement device no. 4) about 51 x 10• 

furnish cover for larger fish and are an aid in fishing, Ha the fish tend 

to congregate in these areas. Seven of these shelters should be placed 
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along the ea.st shore of the lake except in the region of the swimming 

beach, and 3 should be placed on the west sand beach. They should be 

placed in water of such a depth that the tops of the shelters are about 

2 to 3 feet below the surface of the water. It will be desir~ble to mark 

the locations of these shelters by buoys as an aid to fishermen and to 

facilitate future check ups. 

3. Increase~ Fertility~~• In common ,vith many other lakes 

of this region, Badger Lake is rather infertile, as is evidenced by· the 

low supply of both bottom and planktonio £cod. This basic infertility ia 

a serious fault in a lake and in order to obtain the maximum growth of fish 

this must be remedied. Addition of £ertilizer to the lake is the answer. 

Of the various types available, a high phosphate fertilizer is the kind 

best suited for this job. The fertilizer should be added a:nrruully at th~ 

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 burlap or other porous material)• If bought in bulk, it should 

be sacked in burlap sacks in 200 pound lots before using. The fertilizer 

is best added to the lake by placing the sacks of fertilizer on a raft which 

will sup_:::ort the sack in such a manner ·l;hat it is partly submerged and so 

that the waves will wash over it. Six of these rafts should be constructed 

and securely a.--ichored at intervals around the north hali' of the lake in 

water 5 to 6 feet deep. Ths addition of fertilizer should be started about 

the first of May and continued throughout the season. replenishing the 

rafts witr. new sacks as tho co:n~;;ents of the old ones dissolve in the water. 

The sacks should be vtired to the raft. 

If desired, some of the sacks of fertilizer may be placed in brush 

shelters.t as this will in time increase the fishing around the shelters. 

The fertilizer will stimulate plank-ton growth in that region• the plankton 

will attract small fish, and the small fish vtill in turn attract larger 

fish to that locality. 
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·t:c other C!'.lernice.l ::·ertilizer is apparently needed in the lo.lee. The 

lake is alkaline u:nd contains ple'!lty of H:me P,;.,1d it is highly probable 

t:h.E...t sulphates and nitrates aro sni'f'iciently r~bunf..a..-rrt. 

4. Introduce Forage ~• ?lan-'; at loaat 10,000 ;olden s11iners 

(Notemigonus crysoleuoas) in 1937 aud the srun.e nu.:mber eacl: sucoaedi.ng 3,ear 

if possible. These fish ca...n usually be o1>ta.incd fron the U • s • Rureav. 

of .Fisheries on application. The Bureau has a hatchery at Northville, 

l{iciligan. Applicstions for fish from t:!:1e Burem1 s:i:1ould. bo made at once, --
as the s11pply is linrl.ted and applications are many. 

5. ~ ~ ~:,la..'1.tings. Plant 10,000 snall•m:)uthed bass (Mioroptorus 
dolomieu 
XQi:ii:m:sir) saoh year i.'or three years. Three inch fingerlin:;s a.r'3 recommended 

if this size is obtainable. 

Ten thousand bluegill .fingerli:nr;s per yea::- :£'or three yoars should 

e,lso be mada. These ma:; also be obtained .from the u. s. Bureau of' Fisher­

ies upon application. 
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Lost Lake --
Size and location. Lost Lake., draining into Badger Lake., is a 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 a.bout 1200 feet long by 750 feet wide, with a distance ot 1090 feet 

from the dock to the outlet. 

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

water supply is mainly from seepage. The outlet is well defined. 1 but a 

short distance below the lake it flows through a swamp and apparently 

breaks up and enters Badger Lake in two or more places. At the time of 

examination (September., 1936) no perceptible stream was flowing., and it 

is probable that this is the condition most of the year. 

water. The we.te-r is a light brown color due to the dissolved organic 

matter., but is relatively clear and free from turbidity. Pollution of the 

water is apparently out of the question as there are no hu:ma:n 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 habitually kept there for fishermen. Fishing is moderate 

and confined principally to the summer season. 

Temperature. The surface ter,perature of the lake in September was 

59°F. with an air temperature of 55°F. While the bottom was 57.r'F., no 

marked drop occurred between the top and bottom of' the lake• and consider­

ing the relative shallowness of the lake. this is not surprising. 

Oxygen. OXygen is high in both the top and bottom of the lake. In 

both places a concentration of s.o p.p.m. was found., which is satisfactory 

for all species of warm water fish. 
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other Chemical Conditions. Chemical conditions vary little from top 

to bottom. The water is moderately hard a.7ld is quite alkaline• having an 

average value of 125 p.p.m.. bicarbonates and 4.5 p.p.m. free carbonates. 

No rree carbon dioxide was present. 

Depth. (See map). Lost Lake is quite shallow 111111: 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 end the very soft 

bottom, so soft that it is hard to say where the water leaves off and the 

bottom begins. The maxi:mum depth, by sounding line, was about 15 feet. 

The entire lake can be regarded as shoal. 

Bottom. (See map). A narrow band of fibrous peat occurs around the 

entire lake to a depth of l to 3 feet. The rest of the lake bottom ia 

pulpy peat except for a marl patch along the southwest shore and along the 

east shore.· 

cover. Unfortunately the cover is rather poor on the whole. Vegeta­

tion is relatively thick in some area.a, but is mainly procumbent Chara 

which affords little oover. 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 

inadequate and not very effective due to improper anchoring. 

Vegetation. Vegetation of one type or another is commcm all over the 

lake out to the ten foot contour and an occasional plant is found here ond 

there in the region beyond this depth. Inspection of the map gives the 

impression that ver;etation is abundant in the lake, but closer examination 

will show tlu:l.t the :majority of the symbols indicate bottom ve6etation of 

the Chara type, so that an erroneous impression is given on the first glance. 

Chara 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 lake is 

rather deficient in plant cover for fish. 
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Natural Food. As most of the lake bottom is pulpy peat, little bottom ----
food can be expected. A s8lllple from this type of bottom gave a value of 

o.3 c.c. per 1/4 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 

a figure of 0.1 c.c. per 1/4 square foot or 38 pounds per acre--an extremely 

poor bottom food, and the absence of this rather important food places a 

limitation not only upon the pred.aoious fish such as baas and pike, but also 

upon the try and fingerlings of all the fish in the lake which rm1st 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 

cubic 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 basic fertility should be increased as indiaated under 

management proposals. 

Spawning. Spmming conditions for perch seem fairly satisfactory, 

but the conditions for other species such as bass and bluegills are very 

poor. How these may be improved will be discussed further under management 

recommendations• 

Predators. Various fish eating birds were seen in this area, but it 

is not believed that the predator problem in these lakes warrants any 

attempts at control because of the comparatively slight a.mount of dmnage done. 

~ Plantings. In 1929j black and green bass, and northern and walleyed 

pike were planted 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 baas. No bass. either black or green, nor any walleyed 

pike were taken in a series of netting and seining operations, and only 

a ffJ'lf northern pike of small size were captured. However• a few legal 
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baas (1 estimated at 4 pounds) were observed, also a few yearlings and 

finger lings. 

Species 2.£ !!!h Present. Grune Fish, -- Northern pike are rare and do 

not attain a large sizeJ bass (of both species) are rareJ yellow perch are 

COlllDI.On, as are blue~illa and pumpkinseed sunfish, while rock bass are 

occasionally present. 

Insufficient numbers of .f'ish were obtained f'rom Lost Lake to determine 

the growth rate, but judging by those seen, growth here is little it any 

better than in Badger Lake, probably from the same causes. 

The presence of the Great Northern Pike in this lake may be considered 

a detriment rather than an adva."'ltage. Northern pike will seldom attain 

any great size in a lake or this area, end their depredations may be con­

sidered to far outweigh ey advantages of their presence. It is recommended 

that as far as possible these fish be re:moved by fishing, possibly as out­

lined under Badger Lake, and that a brush log dam as described under 

management proposals be placed across the outlet to prevent the entrance 

ot further pike into the lake and to restrict the spuming of those present. 

Coarse Fish1 Co:rmnon Sucker eommon. The log and brush dam 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 Fiah: Absent. -

Management Proposals ~ ~ ,!!!! 

1. Predator Control. No predator control is necessary aside from 

that recommended for northern pike. 

2. Cover. Inasmuch as cover is rather poor in these lakes. it appears 

necessary to supplement with brush shelters. 

Five rect8.!l.t,"1llar brush shelters {Lake Improveru.ent Device No. 4) about 
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10' x 5• and 20 circular brush shelters (Lake Improvement Device No. 2) 

about 4• in diameter should be placed around the lake in f'rom about 8 to 

10 feet of water for the lRrger sheltere and in about 6-8 feet of water 

for the Sl'llaller shelters. These should be very securely anchored in place. 

Two brush shelters ara already present in the lake, but these were not well 

anchored and are now floating, losing a larr5e part of their value. The 

larger shelters are -to be placed especially on the barren bottom on the 

south aid•• 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 

associated with the spawning boxes as specified for Badger Lake. 

3. Spawning Improvement. Spawning conditions are rather poor for 

all except -¼;he yellow perch and northern pike. To remedy this situation, 

20 spawning boxes (Lake Improvement Device No. 17) 2 1/2• x 2 1/2• square 

and containing clean gravel l 1/2tt to 3" in diameter, should be placed at 

intervals around the lake shore in water from 2 to 3 feet deep. It is 

advisable to keep a cheek on these boxes to determine which ones are used. 

Baca.use of the extremely soft bottOlll, the spawning boxes should be 

set on piles driven il1to the bottom and firmly nailed to them at the level 

of or e. f evr i..-riohes above the bottom of the lake. About 10 feet from each 

box and towards the center of the lake should be ple.ced a circular brush 

shelter (Lake Improvement Device No. 12) 5 to 8 feet in diameter in such 

a depth that thf9 top of the shelter will be below the ice line {about 

3 feet below the surface). 

The spaning boxes that were present were incorrectly l'lade and have 

since f'allfm apart and washed up on the shore. The gravel used in these 

contained a great deal of dirt. However, the only bass and bluegill 

fingerlings :from this year•s hatch were seen a.round one box near the outlet 

which must have been at lea.st partially effective. 



- Place 15 of the :minnow spawning devices (Lake Improvement Devioe No. 19) 

in about 1 1/2 feet of water at intervals a.round the margin of the lake. 

Unless water-logged slare cen be obtained, these devicee will r.avo to be 

a:t:chored to the bottOJn. 

4. stcckill§• No stocking of game f'ish is reco:rm::cnded for this lake, 

a.a it is believed that; suf'ficient gmae fish e.re present and that tr..e primary 

problem is the laok of suitable spmming grouuds and of forage fish. To 

this end e.t lee.st 2.000 tin.nows whould be trar..sferred to Lost Lake from 

Bear Lake. 

s. Incree.se Fertility. .Aa we.a ::1entioned before. the be.sic fertility 

of the lake is rather poor and this condition must be remedied before 

optimum conditions for fish can be u;pected. To this end about 1.000 pounds 

of high phosphate fertiliz,sr should be added to the lake. Each 200 pound 

sack should be placed in or on a large brueh shelter. 

6. Control of Pike and Suokers. In order to reduce the number ot -----------
northern pike and suckers in Lost Lake, a log and bru.Bh dam shoulcl. be 

plaoed in the outlet within 100 feet of the point where this 1Stream leaves 

the lake. The addition offlittle brush aa req1:i:red w1.ll keep this screen 

effective. Follmdng is a diagram. showing one method of construotin~ such 

a dam. 
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Deer I..Eike --
Size and :Location. Deer Lake• probably the mcst beautiful lake in ------

the area. is entirely surrounded by trees. :mostly of the coniferous types. 

Roughly triangular in shape with the long a.xis of about 2 .ooo 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. No inlets or outlets were discernible and the ----
water supply is probably mostly from rain nnd snow and subsurface ffl.\ter. 

It lies in tht9 Hubbard Lake drainage area. whioh in turn is part of the 

ThUl'lder Bay R1 ver • Lake Huron 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.-
_____ 

ing. A dock is present on one shore and two or th.ree boats are habitually 

kept therfor use of Club members. 

Temperature. The surface temperature was warm for the time of year 

it was taken (September 23)., the air beine 82°F. and the surface water 

70°F. • the bottom water as.a°F. • while the mud at the bottom of the lake 

0 was 63.3 F. No thermal stratification was present. 

Oxyg~. OXygen was high from the top to the bottom of the lake. he.v­

ine a "'18.lue of a.7 p.p.m •• a figure entirely adequate for fish life. 

other Chemical Conditions. The water was moders.tely hard. No carbon 

dioxide was present in the water• nor was any t,, be e:..peoted, as tr:is is 

a lake with a bo·ttom ma.inly of marl wh!ch will absorb any free carbon 

dioxide present. BicarbonateG are only :n:oderately high (119 p.p.111.). 

while free carbonates are fairly abundant (11.5 p.p.m.). The net result 

is an alkaline lake (pH s.s). 
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Depth. Deer Lake is rela.ti vely shallow, having e. maximum depth (by 

sounding weight) of 16 feet. Approximately two-thirds of the lake has a 

depth o:f less than 5 feet, while only a very small area (1/10) is 15 feet 

or over. 

Bottom. A narrow zone of fibrous peat extends from the dock around 

the west shore to slightly more than half' the distance around the lakeJ a 

bank of sand and occasionally gravel 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 o:f snags and logs 

along the west side and a 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 management proposals. 

Vegetation. A bed of dense Chara in the east corner of' the lake, a 

few scattering plants in the southwest corner, a few water lilies along 

the west shore and a small bed of pondweed on the west side constitute 

almost the entire vegetation of the lake. A detailed list of' the vegete­

tion will be given in the Appendix. 

The lake would probably be benefited if more plants were present• and 

it would be worthwhile to attempt their introduction as described later. 

Natural ~• Planktonic food is very abundant in Deer Lake in 

comparison with the other lakes of this vicinity (a 12 foot vertical haul 

of the net yElded 60.2 c.c. per cubic meter) and should provide a fair 

runount of food for the minnows and young game fish present• 

Minnows (of 4 different species) and one species of darter are present 

and supply excellent 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 o.3 e.c. per 1/4 square .foot 

or 115 pounds per acre, while pulpy peat and a :mixture of sand, marl, and 
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pulpy peat each gave a value of only O.l c.c. or 384 pounds per acre. 

cra.yf'ish are common and will provide excellent food for the small­

mouthed bass which is to be introduced. 

Insect .food from the plants is probably negligible due to the com­

paratively small Billount of vegetation present. 

Spawning. 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 

shore. Spe:wning requirements for the minnows present are likewise fairly 

good, but can be improved as recommended below. 

Spa.wninr; cover is lacking along the gravel beach mentioned above and 

should be remedied. 

Predators. Predators are not important in the economy ot this lake 

and little consideration need be given them. A few fish eating birds are 

found in the vicinity, but it is doubtful if they do lllllch 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, Notropia 

atheranoides). 

Abundance, Condition and Growth of Fish Present. Game Fish. Walleye - ------ --
pike are fairly common and are of a good size for a landlocked lakeJ 

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 f'ish may be 

the result of the 1929 planting, but if so. have grown very slowly. Scale 

examination indicated they were all in the fifth year of life, v1hich 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 ace, may have been 
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made in some later year. 

Yellow perch were common in the lake and had a fair rate of growth. 

attaining a length of a.4 inches at the fifth winter of life. Table No. 1 

gives the growth history of the peroh :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 and sunfish were too rare to obtain a satis­

factory series. 

Forage~ (Table 2). The following £orage fish are present and were 

probably native to this lake; fathead minnow., black-nosed shiner. sand 

s:l-ciner, western r;olden shiner and Iowa darter. While not very abundant. 

all of these are excellent forage species for the perch., wall0""J8S and for 

the small-mouthed bass. 

Management Proposals~~~ 

1. Improvement 2!_ Shelter. The lack of vegetation in this lake 

makes for a condition of unusual sparsity of cover, end this is a serious 

defect. To remedy this condition, the most obvious and sa.tis.f'actory method 

is to add brush shelters. To this End about 10 large (Lake I:mprovement 

Device no. 4) brush shelters should be installed in the lake within the 

10 foot contour (see map). As shelter for sp~JIID.ing fish. about 20 small 

brush shelters (Lake Improvement Device no. 12) should be placed near the 

gravel beds wl:ich are to be placed alone; the east s:S,ore in sui'ficient 

water to protect them from ice action (about 3, below the surface). 

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

would be highly desirable from a number of' standpoints such as increased 

food supply, cover, etc. Transplantation of plants into a lake of this 

sort presents difficulties and success may not always follow the atte:r~pts. 

In order to protect transplanted vegetation, two of the hollow type of shel­

ters (Lake Improvement Dettce No• 9) should be placed in water about 



- 4-5 .feet in depth on the north side of the l&ke, where the bottom. is barren 

of plants. The hollow centers should be filled with a high grade loam to 

a depth of about l 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 fall 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 provide 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. I£ these plantings become 

established they will tend to spread to areas surrounding the brush shelters 

and eveni;ually create useful shelter. 

3. I;mprove:inent 2£ Spawnin_g Facilities. Due among other things to the 

inorustation o:f marl and to the scantiness of the gravel in the sand along 

the ea.st shore, spawning facilities would be greatly improved by the addi­

tion of about 25 piles of washed gravel not closer than 10 feet apart along 

the sand beach on the southeast side in at least 2 1/2 to 3 feet of water. 

The gravel should be about 1 1/2'1 to 3" in diameter for best results and 

each pile should contain about l bushel. 

These piles of gravel should be placed near the small brush shelters 

mentio11ed in the previous section. and in some cases water-soaked logs 

should.be placed over the gravel piles. 

Because of the fibrous peat bottom a.long the west shore. no spavm.ing 

facilities fo: fish requiring gravel bottom exist. To remedy this situa­

tion, fi:f'teen {15) spawning boxes, constructed as described previously. 

should be placed along the west shore in from 2 to 3 feet of water. 

Twenty mi..."lllow spa:wning devices (Lake Jmprover:,ent Device No. 19§ should 

be anchored along the s}1ores in water about 1 1/2 feet deep in ord&r to 

encourage the production of minnovrs as food for peroh, bass and walleyes 0 
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4. Increase Fertility. In common with many other lakes, Deer Lake 

is rather infertile as is erldenced by the scsnty food and vegetation. 

To remedy this condition, it is reco:mm.ended that 2 tons of a high phos­

phate fertilizer be added annually. The method of adding this fertilizer 

is as described under Badger Lake. 

5. Stooking. This lake appears to be well suited for small-mouth 

black bass, and it is recommended that 5,000 3-inoh small-mouth black bass 

be planted anmially for 3 years. 

If it is desired by the members to maintain the walleye fishing in 

this lake, it is suggested that 50 to 100 of the 61!1allest walleyes obtain­

able from commercial fishermen be planted 8...l'U'1ually. It is our opinion 

that maintaining this lake for small-mouthed bass, perch and bluegills 

might be more desirable than attempting to maintain walleyes in addition 

to these species. Walleyes apparently?!!!,~ spawn~ success:f'ull;t: 

~ evidenced El_ ~ ~ ~ !!£. youn~ !!:!. obtained and will require a 

yearly expenditure for adult stook1 while small-mouthed bass when once 

established will reproduoe ~ !!.!!., ~ .!!!!_ maintaininl,a• The establish­

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

future. 
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Bear Lake --
~ ~ Location. Bear Lake is a mnall lake lying in the midst of 

an ~~~~ sphagnum bog., which is in turn surrounded by forest. It is 

roughly shield shaped and is approximately 900 feet wide and 1.,000 feet 

long. with an area of 15.7 acres. 

Inlets !:!!!, Outlets. No outlet was observed, and the nearest approach 

to an inlet was a sort of a ditch leadinh down through the marsh carrying 

seepage water. The water supply is mainly from seepage from the surround­

ing bog and from rain or snow. 

Water. 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~ Transparency. The suri'aoe water on September 25 was 

59°F., while the water at the bottom was 57.2°:rr. No thermal stratifica­

tion was present. The disk disappeared at s.5 feet, due to suspended peat 

particles and plankton. 

9:2:gen. Oxygen was high both at the surface (9.0 p.p.m.) and at the 

bottom (8.3 p.p.m.) of the lake and was entirely adequate for fish life. 

Other Chemical Conditions. Conditions are quite uniform tbvoughout 

the lake. The water is moderately hard (M.o. Alk. 107 p.p.m.J Phth. Alk. 

9.0 p.p.m.) and quite alkaline in intensity (pH a.s). 

Depth. ( See map). The lake for the most part is very shallow, only 

about a fifth being over 8 feet. The maxi.mum depth is about 9 feet. 

Bottom (See map). The lake bottom is covered with pui.py peat ooze 

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 exposed. A small area of fibrous peat occurs in the north-

east corner• 



Shore. The entire shoreline is of the floating bog type and is very 

unsteady. It is composed of a mat of sphagnum, grass and roots which half 

floats in the water. 

Cover. Cover is almost entirely lacking as snags are buried in the 

bottom a...~d shelter from vegetation is not abundant. 

Vegetation. Plant life is rather soarce. both species and individuals 

beL1g rare. Chara. bushy pond weed, and a few pondweeds were all that 

were present in limited nunfuers. 

Natural ~• No food was found in the bottom sample that \'ra.S taken. 

and the scanty vegetation eives little prospect of supplying much insect 

food. Pla..n1.-ton was very abundant (101.6 c.c. per cubic meter) as were 

minnows. 

Spa11JI1ing. Spawning conditions are very poor for the ordinary game 

f'ish, but minnows appear to maintain themselves in large numbers• no doubt 

partly due to an absence of predatory game fish. 

Species.£!.~ Present. Game Fish. -- The bullhead seems i;o be the 

only game fish present and these are not very abundant. ~'ishing for these 

is only sporadic. 

Forage ~ ( see Table 2). At present near Leke is principally a 

minnow pond. Northern dace, fine scaled dace, northern red-bellied dace., 

blaoknosed shiners, fathead Ininnows, Iowa o.a.rters, western mud minnows 

and brook sticklebacks are present in [:OOdly numbers. This lake will serve 

as an e:~cellent cource of the Sl!l8.ller minnows for stocking: Lost Le.ke. 

Management Proposals !2!, ~ ~ 

Bear is an extremely poor lake for game fish produotion, being shallow., 

soft bottomed and poor in plants and cover. 

The chief value of this lake seems to be for ducks and for minnow 

production, al though it might be very nruch worth wbile to try an experimental 
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planting of 1,000 bluegill 1 1/2" fingorlings. If' this plant is made, it 

should be carefully checkedt We are f'Ullliliar with a number of lakes of 

mch this sal!le type which produce good bluegill fishing. 
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Sucker creek (Fish .2!. Pettis CrGek) 

Time did not permit a co;;,ple-te stud.y of Sucker Creek., -bl.lt since the 

Club expressed ao:rn.e intora . .,i., in liavir_g this strelifil exan.i..ita<l., u few obse:rva-

tions wera mada as recorded below. 

Oh Sa ;tem"ber 22 an e-.J:azrt.ination was r.iade of the 111outh ol' this ere&: at 

the point where it Gnters Hubbard Lake. At this point the strewn averages 

30 feet in width., with an ostL'lllated flow or 8 cubic feet per secand. The 

water was licht brow.a i..-.i color ax1d slightly turbid., as swamp wc.:ters fre­

(lueutly are. The :rno•,1th app"'ared -to have been cleaned out to perm.it boa.ting, 

entrance of fish, or to improve the drainage of the swamp through which 

it flows from the ns,N highway to the lake. 

At 3 p.:m. bhe air teruperature was 'lB°F., the water., ao°F. Hubbard 

Lake surfaoe water 100 yards from. the entrance of this stream was 66°F. 

A fair supoly of zrayfish, mayflies, caddisflies and green algae were 

noted in the stream. 

On September 23rd Sucker creok was examined at the new hi 6hway bridge. 

'£he flow is slightly more rapid with numerous logs in the stream and fairly 

dense forest oo,.-er eloni the banks. The bottom is of sand and silt with 

some weed beds. At 10 a...z;i. the air was 42°F.; the water 55°F. Dissolved 

oxygen at the surfaoe ·tested 6.3 p.p.m.; fz·ee carbon dioxide 6.5J the 

pH was alkaline ( 7 .a) and bicarbonates were present i;o the value of 193 p.p.m • ., 

indicating hnrd we.ter • 

Seining above anci. below the bridge yielded the following: 65 young 

common bullhead (Ameiurus nebulosus) • 11 young mud minnows (Umbra ~), 

4 young rook bass (.Amblcplites ruFestris), a young common sunfish 

(Eupomotis gibbosus)., l black-sided darter (HJdropterus raa.culatus), and 

1 larg:e-mou-thed bass (Huro sal!ooicies). This collection indicates warmer 0,·rater 
, ------
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than above in the meadow section, also that bullheads, bass and rock bass 

may run up from the lake to sps:wn. Planting or trout here not recommended. 

Both subspecies of crayfish found at the end of Sucker creek Trail are also 

present here. 

On September 22 and 23 examination was made at the end of the Club I s 

Sucker Creek Trail. At this point the stream is of the beautiful meadow 

type, with fairly rapid current, clear, brown water, with clumps of tag alder, 

osier and willow overhanging the frequent pools. The stream probably aver­

ages 25 feet in this section, ~~th silt and sand bottom in the pools and 

considerable gravel in the riffles. Recent beaver cutting above this point 

was evidenced by chips and partly peeled aspen poles floating in the streem. 

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 78P • the water temperature was 

58°, which indicates suitable trout environment. Pools were considered 

average as to size, type and frequency. A fair food supply was also present 

(including 2 species of crayfish, £• /tazofuiujJ virilis and £.•r.raxoniui] 
fropingus). No trout were seen, but several rises were noted which I was 

almost positive were trout. The stream was seined quite intensively in 

this section and the .following species were taken: l common shiner 

(!,• cornutus f'rontalis), 1 black-sided darter (Badropterus m.aculatus), 

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 or the stream. The only requirement 

lacking for brook trout seemed to be S' i table spawning grounds• ( Brook 

trout req,:ire 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 is ever done here and a few good sized trout are caught eaoh year. 

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

we judr;e that suitable spawning areas are few on this stream end that this 



·- together with a lack of stocking accounts tor the scarcity of trout in 

Sucker creek. 

Management Proposals !2::_ Sucker Creek 

1. Plant about 5,000 fingerling brook trout ea.oh year in the meadOII' 

section on the Club property. Fish can be trucked to within about 1/2 mile 

of the stream, from which point the cans would have to be carried to the 

stream. 

It should be possible to secure these fish from the u. s. Bureau of 

Fisheries station at Northville, either delivered free or for the cost of 

transpoation. Applications should be made early each year to the u. s. Bureau 

of Fisheries, Washington, D. c. 

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

T. 28 N., R. 8 E.), planting by the state Conservation Department should 

be possible in that part above the Club holding. The map of Alcona county 

shows one road which al.most reaches the stream near the upper Club boundary 

and another road which crosses the stream about one mile south or the southern 

boundary of the Club. It is suggested that the Club make application to 

:Mr. Floyd Potts, District Superintendent of Fisheries, State Conservation 

Department, Harrisville, Michigan, requesting the state to stock this stream 

with brook trout in section 5, T. 27 N., R. 8 E. 

Planting by the Club in its section and by the state in the section 

above (upstream) the Club's holdings should benefit trout fishing in both 

public and private water. 

By: A. s. liazzard, 
Lov,ell A. •·;oodbury E<nd 
R •..• :Sscb .. r:e.,:-er 
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A.PFENDIX 

~ 2£ Growth~ Fishes£!. Their Growth Histor:y. When the length 

and age of a sample of the fish in a lake are known, a valuable piece of 

information has bean acquired and when one can deter.mine not only the 

length and age at the time of capture of the fish but also the length at 

the end of ea.ch year of life, the value of the inf'ormation is greatly en­

hanced. By means of this knowledge one can to a certain extent evaluate 

the relative fitness of each .fish within the lake for that lake. That is, 

excluding all other factors, the fastest grm'fing 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 available food, enter into and 

modify the picture J 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 determination of the age from examination of the soales is bQsed on 

the interpretation of the microscopic features appearing on the surface. 

An ex8lllination o.fa scale under a high magnification reveals a series of 

roughly concentric lines known as ffcirculi.n The distribution of these 

lines is not perfectly regular but shows breaks at varying intervals. 

These breaks are the year marks or "annuli11 by which age is determined. 

At the end of the summer season the growth of the fish slows down and 

during the winter ceases entirely or nearly so. Since the scale grows along 

with the fish~ scale growth also comes to a standstill. When the body and 

scale growth are resumed in the spring the first circuli of the new year 

are laid down without axry reference to the position of the last circuli of 
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the preceding sunmer. The result is a break in the regularity 0£ the 

circuli--the year mark or annulus. (Hile, R. 1936, Age determination of 

fish from scales. Prog. Fish. Cult., u. s. Bureau of Fisheries, Hem. I-131, 

no. 23.) 

Now the fact that makes it possible to determine the length at the 

end of any growing season is this. The distance from -bhe center ( or focus) 

of the scale to :tu any annulus may be connected with length at any winter 

of life by means of a mathematical expression. In some cases this is a 

simple proportion, in others it is more complex. The relations between the 

length of the scale and the length of the body have not been determined for 

all fish, end in the absence of this information, it is necessary to assume 

that a simple proportion oonnecta the two. '!'his form has been used to 

oaleulate the following tables. 

Growth 2!, !!!!! ~ Badger ~ 

The accompe.nying tables give the calculated total lengths at ea.ch 

winter of life for the vario1J.s species of game fish in Badger Lake. 



- Table 1. Growth Rate of Some Fish From Badger and Deer Lakes 

BADG1"'R LAKE 

Bluegill 
Age No. or Average Tote.J. calculated Length a:t Ena of Each Year mm. 

Group Fish Longth m:i..~ I II I III IV V VI VII 

V 2 183.5 33 73 107 137.5 164 
III 5 137.0 23.2 57.6 91 

Average mm. 26 62 100 138 164 
It Inches 1.0 I 2.4 3.9 5.4 6.6 

-
Pumpkinseed 

VI 1 145.0 15 43 61 83 105 123 
V l 1ao.o 34 70 106 131 162 

III 6 124.8 27.S 64 98.5 

Average mm. 26.6 62.1 94)7 10·1 133~5 123 
(8) (8) (8 (2) (2 (l) 

fl inches 1.0 2.4 i s.1 4.2 5.2 4.8 

Rock Basa 

VII l 262.0 35 16 114 J 149 179 218 260 
V 2 167.0 29.6 5'7 90 I 119 146.6 

III 4 136.5 30.5 57.8 89.6 
II l 100.0 28 55 

.Average mm. 30.5 59.5 93.l 129 157.3 218 250 
(8) (8) ( 7) (3) (3) (1) (1) 

fl inches 1.2 2.3 3.7 5.1 6.2 a.s 9.8 

Yellow Perch 

IV 4 190.2 57.5 92.0 134.0 1e1.o 
III 20 141.8 45.4 78.6 111.2 
II 2 136.5 58.5 100.6 

I 10 113.2 67.7 

Average mm. 53.7 82.4 115.0 167.0 

" inches 2.1 3.2 4.5 6.6 

L th B arge-m.ou ass 

III l 2 286 l 37.5 141 227 
I l 170 53.0 
Average mm. 42.6 141 227 I ff inches 1.7 s.6 a.s I I 

Brook Trout 
rv 

,-/ To convert mm. (Millimeters) to inches multiply by o.0394 



- Tablo l continued 

DEER LAD 

Yello,r Perch 
Age No. or Average ;y GaJ.oulatea Leng.:;,n a~ brul or Eaen !ear mm. 

Group Fish Len...D"th !r!!n• I ll III IV V VI VII 

V 6 230.2 42.2 89.8 125.6 1'10 214.2 
IV 3 233.7 3s.a 88 138 187.7 

III 6 219.3 43.2 99.6 163♦ -T 
II 16 169.I 4'-.5 93.4 

Average mm. 43.2 93.6 144.6 176.6 214.2 
ti inohea 1.1 i.'I s.'I 1.0 8-4 

YTo convert mm. (millimeters) to inohes multiply by 0.0094 



Lake 

Bear Lake 

Coll. Nos. 
180 & 189 

Deer Lalce 

Coll. Nos. 
183 & 184 

Lost Lake 

Badger Lake 

.. e-

Table 2. Minnows Collected From truces o:f 
LOst Lake Woods Club 

common Heme 

Northern Daoe 
Fine scaled Da.oe 
Northern Red-bellied 

Daee 
Northern Black­

Nosod Shiner 
Northern Fat-headed 

W.n."'1.0W 
Iowa Darter 
Western Uud Minnow 
Brook stickleback 
Comm.on Bullhead 

Bcientif'ic Name 

Me.rgariscus margarita nachtriebi (Cox) 
Pfrille neogaea (Cope) 

Chroeomus eos Cope 
Notropis heterolepis heterolepia 

(Eigenmann & Bige:nmann) 
Pilll~phales promelas promela.s 

(Ra.f.) 
Poecilichthys exilis (Girard) 
Umbra limi (Kirtland) 
Eucalia inconstans (Kirtland} 
Ameiurus nebulosus (Lesueur) 

Iowa Darter Poecilichthya exilis ( Girard) 
Northern Fat-headed 

Minnovr Pim.eph.ales P• promolas (Rtli'in.) 
Northern Black- Notropis h. heterolepis (Eigenmann & 

:~:osed Shiner Eigen.mann) 
Northern Sand Shiner /,WQtropis deliciosus stra.:mineus (Cope) 
Western Golden Shine~ !fotemigonus crysoleucas a.uratus (Raf'.) 

Only young bl11egills taken in seine 

Only young game fish ta.ken in seines 

'*/ v Two taken in gill not but r.ero nevel' pc1;dtively identified because 
they were bailly eaten by crayfish while in nets. 
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LIS'!' OF PL.41.n'S 

BadGer ~ 
Scientific Name Connnon Name 
Chara sp. Jhsk grass• SJ..':l,.nk f?"8.SS 

Potamogeton angustifolius B & G. &iz'a Pondweed 

! • epihydrus Rafi'• Nuttal • s Pondweed 

P. Zosteriformia Fern. Pondweed 

P • natans L. ~~loating pondweed 

P. hetero;2ey:llus !30hreb. Various leaved pondweed 

P. pusillus Fine leaved pondweed 

Bidens Beokii Torr wr.ter marigold 

Utrieularia vulge.ris 
amcrioenua Bladderwort 

!71:iophyllum sp. Water mill.foil 

CeratophylltUn demersum Coontail. Rornwort 

Scirpus ap. Bulrush 

Equisetum limosum Mares tail 

Sagittaria-ap. Arrowhead 

B,inphozanthua Yellow waterlily 

Naias flexilia Bushy pondweed 

TxPha latii'olius cattail 

Br~senia SchrGberi t:,mel. watershield 

--
Potamogetcn epihzdrue 

P. natan: Floatinr Pon.dweed ---
!• pusillus Fine leaved pondweed 
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~ ~ (Continued) 

utricularia vulgaris 
amerioamis Dladderwort 

Iris versioolor 

Chara sp. 

Nymphozanthus sp. 

Wild Flar:., Iris 

Musk grass 

Yellcrw waterlily 

Bear Lake --
Potamogeton angust5.folius Siz' s Pondweed 

P. Richardsoniue (T) Richardson•s pondweed 

Floating Pondweed 

Muskgrass 

P. natans 

Chara sp. 

Naias flwi:ilis 

Nym.phozanthus_ sp. 

Typha latifoli~ 

Bush Pondweed 

Yellow waterlily 

cattail 

Deer Lake --
Pote.mogeton angusti.i'olius Ziz' s pondweed 

?. lueens Pondweed 

Chara s:p. 

Yellov1 waterlily 

Algae 
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Locality 

OHIO: 

Beach City 

Cleveland 

London 

Port C 1 int on 

Seville 

-h-

List of Commercial Hatcheries Which Handle 
Bluegills e.nd/or Basa 

(From u. s. Bureau of Fisheries 
Memorandum I-12lb• April 1. 1935) 

Firm or Proprietor 

Clifford E. Parrott 

Species Handled 

Blue Gills 

Dr. W. E. Newcomb• 1532 Keith Bldg. Black Bass 

George Morcher 

Clinton J. Riley 

D. )(cDermott 

Black Bass 

Black Bass 

Blue Gills. Basa 
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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 built 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 material 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. 



DIAGRAMS 

Fig. 9. Square type completed. 
Ready to be submerged. 

Fig. 10. I-type. 
Weighted. Ready to be submerged. 

Fig. 11. Circular shelter, starting construction. 
Wire is temporarily fastened down to prevent its being 

moved. 

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

Fig. 13. Circular shelter. Method of wiring, drawing wire tight, 
and attaching weights. 

Fig. 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. 

Fig. 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. 

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

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

Fig. 18. Slab device. 
Staked to bottom in water½ to l½ feet deep. Used by 

minnows for spawning. 

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

Fig. 20. One method of arranging improvements. 

-
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