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The three lakes., located in Lake Co • ., 1Nebber Tw-p • ., were examined by the Institute 

for Fisheries Research in July, 1931. i\. ;~;eneral discussion., tovether ·with a discussion 

of the finclincs a.ncl vdth recor,rnendations for improvement of the lakes., are here t;i ven. 

l·. _ _.Till Lake a11d Hc.::1..lroad Lal:e, essentially sirn.ilr1r, are consirlered first. Spri11c Lnke is 

taken up last• 

,Stunillary of findinr,s ~ Mill Lake and Railroad Lake 

The i.nvestigations revealed a number of' interestinc ·facts. These two lakes were 

found to be t;/pical southern Michigan lakes in many ways, in spite of their northern 

location. The marl shoal., ricl1 peat bottom belovr the dropoff' and abundant vegetation 

on the slope ::L'1.d on the bottom belm-r the slope are characteristic of nany southern lalrns., 

'T'l-i.ese two bodies of water are mucl, more productive than the average northern lake. Un-

like our southern lo.lees., v,rhich are located in more densely populated areas, the lakes 

here discuss0d are not in danr;er of r,ollntion in any vmy e.nd in all probability there 

':rill be no pollution in the near future. Further:,ore, the predators vrhjc:h are r;eEorally 

so abundant in our southern waters are alnost entirely absent in the lokes on the Kinne 

Creek Club property. Nah1re was unsually kind in givinr: these lakes the desirable 

char:::teteristics of the Dore southern lal:::es and in 0liminatiri.g some of the undesirable 

features in lower J:Tichic;an ·waters. 

Unlike most lakes with orr,anic bottoms, these lakes have an abundru1.ce of o:-:y[':en 

in the cold layer. Generally in sue:, lakes, the clecR;; u::;es )ip the oxyr:en in mid-summer 
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and little if any is found near the bottom. The abundant vegetation in Hill end 

Railroad lakes evidently supplies the oxy;:en faster than it is used up b;y decay. The 

fact that the o:cye;en does appear at all depths permits fish life to utilize the entire 

vmter and therefore rer,clers the lake more productive than it would be othervvise. 

Althourh bluegills o.re more or less abundant in both lakes~ bass are present only 

in limited numbers. Wet sets and seine hauls indicate that the lakes are none too well 

supplied with fish. 

To assure good fishing in lakes where food is abundant the fish supply must be 

built up to a point where the fish will find some difficulty in securing enough food. 

It is evident that a hungry fish vvill seek scmet}1ing to eat. If too many fish are present 

for a given a-rnount of food dwarfing: vvill undoubtedly result. It is difficult to 

determine just 1Nben the proper balance between fish and food has been reached but in 

these tvro lakes the food present is greater in amount thm1 the fish present require. 

Althoui:;h one cannot state definitel;r why fish are not more abundant it is fairly 

safe to assume that poor spawninv. conditions are partly responsible. The lakes are 

evidently not over-fished, predators are very few and pollution does not occur. The 

spawning conditions alone appear unfavorable. 

Some spmnli:cie; he.s taken place in the boxes placed s.long the shoal for this purpose• 

A majority of them a.'pear not to have been used. These vn.11 undoubtedly be utilized 

if small-mouth bass are introduced. Other nest-building fishes apparently prefer not 

to use them. The marl shoals, in their present condition., are not satisfactory for 

bass spawning. 

Sum11ary of findings ~ Spring Lake 

This little lake is unusual because of its extreme shalloi,,mess and its sprj_ng 

water. The bottom is quj_te soft. Althou;):. the surroundinr, country was not studied 

carefully and no definite information on the matter can be given, increased depth is 

desirable. Flooding of s•~me adjoining la..11.d by placing a dam in the outlet would 

probably do no harm at all to fishing. It would kill the trees present in the flooded 
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~,.rea. Such floodi::ig, '.'rnuld place soJ:ie sand:v adjoiriing land under vmter and vrould 

make better spavming conditions possible. It should also provide increased food and 

protection. A study of the adjoining land is recommended and, if feasible, tbe darmning 

of the outlet to increase depth is suggested. 

Summary of Recor;nnendations 

The recommendations are made with the follovdng points in view: 

1. stocki~1.g to 

build uu the fish -----~ --
supply. 

2. Improver, ent of 

spavming conditions. 

3. Protection of 

This is necessary ·where spawn:i.nt~ conditions are unsatis

factory. 

A lake which is not fished heavily should, if conditions are 

satisfactory, have enough natural reproduction to render stocking 

um1ecessary or at least to reduce stockh:g to a minimum. 

This is one of the most important factors in a lake even though 

it has been greatly overlooked. It is certainly poor conservation 

to rear fishes at considerable expense and then to place them in 

areas where they are not sufficiently protected from the larger fish or from other 

predators. In order to build up good fishing the young fish must have a good cha.~1ce 

of survival. 

4. Improverne11t for 

minnow spavming. 

Even vrhere aquatic insects are abundant a large supply of 

minnows is desirable. Adult bass and also fishes of some 

other species evidently prefer minnows to insects. The presence of an abundance of 

minnows g,ives yoimg game fish a better chance of surviving. 

5. Sep;regation of warm Where trout streams and warm water lakes are corn1ected., 

~ cold vmter species. screens of some type or other v,hich prevent tho stream fish 

from entering the lakes and visa versa are desirable. 

The recommendations made are not radical ones. They have been used successfully 

elsmvhere. Expense in constru.ction has not been over looked. It is difficult to state 
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what a.mount of improvement work should be done but the figures given below indicate the 

amount ·which, in our opinion, will be needed to sufficiently improve the conditions. 

Plenty of brush is available. The size and shape of the individual heaps is 

relatively unimporta...'1.t so long as the brush is loosely put together and ;,laced at 

proper depths. The diagram presented in this report represents construct:i.on of a type 

of shelter which is deemed very satisfactory. 

Slabs, boards, or flat objec~s of some sort a.re used for minnows. The 

blunt-nosed mint1ow, which was found in greater abundance than any other species, and 

which is a. very desirable forage f'ish., spavms under such objects• .An arrangement of 

slabs as illustrated in the enclosed diagrrun is especially desirable because., even after 

parts have been submerged in the bottom, other portions still are exposed. It may be 

necessary to :raise the structure occasionally (every few years) to keep it from sinking 

in the bottom too far. Both slabs and brush shelters must be submerged vfi th stones or 

sacks of sand until completely water-logged. 

To improve spawning conditions for nest building fishes, gravel shculd be used, 

mixed with fine sticks, strewn over the bottom in a thin layer. (Large-mouth bass and 

bluegills will utilize chips of wood or very fine brush for nests•) 

A brush screen which vfill prevent fish fron passing through is desirable where 

stream fish m1d lake .fish are to be kept separated. 

Reports on the individual lakes follow. 
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Ifill Lake 

Mill Lake is much larger thon either of the other two lakes located on 

the Kinne Creek Club property. It he.s en area of 55.2 acres and is 

located about :midway between Railroad Lake and Spring Lake• 

The la.lee has only one inlet of considerable size. This flows from 

Spring Lake. It enters the lake on the east side. A small spring 

feeder is also found at the northeast end of the lake• 

The outlet, Kinne Creek, a trout streara, flows from the northvrest 

corner. 

Pollution. The lake lies in unsettled countr;1 • No sevmge enters it. The ·water 

is clear, clean and unpolluted. 

Use of water. Little use is made of the water except for boating and fishing and 

the first is carried on, generally, only in co1mection with the latter. Except for 

a boat house and dock at the end of the trail, no buildings are found around the lake. 

Temperature. Surface temperature is high in stunmer. The water, however, is 

definitely stratified., and below 15 feet was found to be fairly cold in summer. 

Oxygen. Ox;:,n;en is hizh at all depths. The abundance of vegetation on the 

bottom undoubtedly ace aunts for the presence of oxygen in fairly large amounts in the 

lower, non-circulating layer. 

Other chemical 

conditions. 

Ho carbon-dioxide was found at any depth, indicating clean water. 

The water is decidedly alkaline and is relatively soft. The water 

is relatively clear. Chemically it is very satisfactory for fish life. 

Depth. Shoal along part of the lake are narrow ,•rhile in some portions, 

especially along the northern half of the east side, they are rather wide. These are 

well illustrated on the airplane photograph of" the lakes• The slope is rather steep 

along most of the dropoff. Below the slope the bottom deepens gradually to a 

maximum depth of 39 feet. The southern half is somevrhat deeper than the northern half• 
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Bottom The bottom on the shoal area is almoi0t entirely marl. Tvro areas of 

sand., one near the south.es.st and one near the no~theast end of the lake vrere found• A 

mixture of pulpy and fibrous peat covers the bottom of the small bay on the east side 

and sor0e fibrous pe8.t is found alon[: the south shore. The bottom below the shelf is 

of pulpy peat. 

Vegetation. Weeds are very abundant below the dropoff and on the slope. This is 

extremely fortunate since these plants provide both oxygen and food, making the entire 

volwne of water suitable for fish life. Considerable vegetation is also found on the 

sl0 oal area but the marl bottom on the shelf does not provide ideal conditions f'or abundant 

vegetation. 

Natural food. Food is plentiful. Mim10ws are fairly numerous tU1d aquatic insects are 

abundant. The food is ample to supply a re.th.er large fish population. 

Fertility. The shoal is of marl and is only fairly rich. The bottom below the 

slope is of pulpy peat and is productive. 

Spawning grounds. Spawninr, beds were found along the shore line at various places., es

pecia1ly at the northeast and northvrest corners. These were found on marl., the nests being 

rnade of plant roots or sticks and chips of vrood. C.\li te a few spawnj_ng bo:rns have been 

placed in the lake at various places. These were filled with gravel. Some showed signs 

of having been used for nests. Others., apparently., had not been used. 

Species of 

~ present 

~ ~• Bluegills fairly abundant. ?ike., rock bass, perch end large

mouth bass common. Pumpkinseed sunfish present. Fish are present in 

considerable number but the lake is rich enough to support a much larger number. 

Obnoxious fish. }Tone found. 

Coarse fish. None found. 

Forage ~• Blunt-nosed mim1ovrn fairly abundant. Black-chim1ed shiner., 

least darters and :r0.enona killifish common. Golden shiners and lor; perch present. 

Predators. Evidently very few fish predators are found in or around the lake. No 

fish-eating birds were seen here., but., very likely., some Jcinp;fishers are present along 
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the shores of the lakes and streams. Very few snappin(?.; turtles v,ere seen here. 

Predatory fishes, other than pike and other desirable species, ·were not seen. The 

lake is relatively free from undesirable predators. 

Cover. Vegetation in the deeper water provides excellent cover. '."Teed-1Jeds 

and fallen branehes also provide a limited amount of shelter en the shoal but cover is 

not as abundant as it should be on portions of the shoal. 

Water level. From all indications the water level is quite constant. The region 

is covered with timber and run-off water is very limited. 

RECOI'il1LENDATIOIJS 

Set 1: for trout and bluegills 

This lake is obviously capable of supporting a fairly large fish population. We 

found conditions in the lake which make us believe that there is a very r.;ood chance that 

brook trout will live there and grow to a large size. If so, they could be caught early 

in the season on fly, and after about July 1 on bait. We do not l::novr whether the Club 

members would desire tront fishing in the lake. But if they do., we would suggest that 

a three year trial be undertakeri to determine whether trout will become established., 

according; to the following recornmendations. If the trial should fail, recourse could 

then be had in the second set of recommendations, leading to bass and bluegills. 

Or if trout in the lake are not desired., Set 2 should be folloi:red from the beginring. 

1. Stocking. 

1000 to 5000 brook trout, 611 to 811 in length per year. Smaller fish would 

be unsatisfactory, because too subject to destruction by the predaceous 

fishes present in the lake. 

5000 to 10000 bluegill fingerlings per year. 

2. Shelter increase. 

The construction of 15 brush shelters is recmmnended. 

3 • Slabs for minnow spa,,v:,_·dng. 

lJot recommended unless ( or until) a b·ass project is started. 
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4. Screen in outlet. 

Not recorr,mended unless (or until) a bass project is started. 

5. Spa:wninr bed improvement. 

50 cubic yards of e;ravel e.nd srune quantity of small water-lo[!;ged sticks., 

shavings, chips or very fine brush., to be strewn over bottom in depths 

of 18 inches to 6 feet. 

6. Other improvements are not considered essential. 

Set 2: for bass and bluegills. 

These recommendations are suggested to be followed at once, if trout are not 

desired for the lake. If trout succeed, bass should not be planted. If trout fail., 

these recommendations are suggested to be then followed: 

1. stocking: 

2000 to 5000 small-mouth bass fingerlinrrs per year. These should use 

spawni:,.g boxes already provided., and mig;ht well yield enouch natural 

reproduction to allow the annual plant to be decreased. Large-mouth bass 

should increase as the result of improving the spawning beds. Unless 

small-mouth bass do not become well established vnthin reasonable time., 

plantings of the large-mouth., inferior as a. /",a.me fish., are not reconmended. 

5000 bluegill fingerlinrs per year. 

2. Shelter increase. 

Some increased shelter for young fisb is desirable on the shoal area in 

places where weed beds are 1 east abundant. The construction of 25 shelters 

is recoJ!l.mended. 

3. Slabs for mirm.ow spaw:ning. 

One hundred slabs., placed along: the shoal on firm l,ottom are recommended. 

4. Screen in outlet. 

We would reco1mnend filling in the outlet at its source with a loose brush 

and stone dam to prevent intermixing of lake and stremn fish and to prevent 

loss of bluegills fingerlings in fall. This dam would need repair each spring 
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and occasional replacement. 

5. Spawning bed improvement: 

50 cubic yards of gravel and same quantity of small water-logged sticks, 

shavings, chips or very fine brush, to be strewn over bottom in depths 

of 18 inches to 6 feet. The spavming boxes should be kept in repair, and 

about doubled in number, ti~o years after the first planting. 

6. Other improvements are not considered essential. 
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Railroad Lake 

This laJce is similar to !.fill La~:e in man;:,· respects. 

Location 

and Size. 

The lake is located near the railroad which passes throu[;h the estate. 

It is really tvro lakes having a shallow co:ri .. nection. It has an area 

of almost 24 acres. 

Inlets and 

outlets. 

Pollution. 

This lal:e 1 unlike the other two is con pletely landlocked, having 

neither inlet or outlet. 

The lake is removed from all sources of artificial pollution. From 

all indications the water is quite clean and uncontaminated. 

Use of water. No structures, except a boat house, are fovnd here. The lake is 

surrounded by second growth timber. It is used only for boatiq; and fishing. 

Tempera~• T@perature is fairly high durir.6 the summer in the upper 12-15 feet. 

!~ear the bottori• the water is fnirly cold. Wben examined (air terr,perature 84 °) the 

surface was 78° and the bottom 54° • 

Oxygen. O:xyr::en was found to be hi[:.h at all dei,ths. It ·was highest near the 

bottom. This lake, ~.s well as l~ill Lake, can be used at all depths by the fish. 

Other chemical 

condi t:i.on s • 

Carbon-dioxide 1uas not found. The water is relatively soft. It is 

qni te alkaline. The water here was not as clear e.s the vmter in Fill 

Lake vrhen the ex8.Einatio:ri.s were made. Chemice.lly the leJ::e is vrell suited to fish life. 

Depth. The lake has two separate be.sins. The upper po .. rt of the lake 

reaches a ma:ximuK depth of 30 feet while in the larger p8.rt a rr;a:x:imurn depth of 35 feet 

was found. The shoals are fairl;y wide 1 having an aver2.r;e width of about 100 feet. 

The dropoff is fairly abrupt a..".cl ho.s a relatively steep slope. 

Pottom. The bottom is similar to t}mt in Mill Lake. The shoal is almost 

entirely of marl wbile the bottom belo-w· the clropoff is of pulpy peat. 

Vegetation. Vegetation is present on most of the bottom. Some was found even 

in the deeper parts. The shoal area., being of marl, contains vesetation in limited 

.'.1:rrounts. 
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natural food. The food in this lake compares vri th the food in Mill Lake. J1qu0.tic 

insects are abuncla..11t. Minnows are corrnnon. 

Fertility. The marl shelf is fairly fertile while the peat bottom belovr the drop-

off is quite prodi.:1.ctiYe. The lake is :much richer than the average northen1 lake. 

Spawninc f'TOunds. Spe.:wrting beds were found at various places along the shore. Quite a 

few nests were seen. These ·vrere almost entirely bluegill ceds. They vrere located on 

the rr:arl., the nests being made chiefly on root plants. 

Species of 

~ present. 

~ Fish. Bluegills were found to be quite abundru1.t. Large-mouth 

bass and green sunfish are common. It is possible that a few other 

species are present in limited numbers. Only the three kir.ds of game fish were taken 

in the nets and seines. 

Coarse fish. None. 

Obnox:i.ous fish. Blunt-nosed m.innovrs are fairly abundont. Comr:1on 

shiners., Iowa. darters., least dart Em and ri ve1· chubs are also present• 

Predators. Predators are very few. No undesirable predatory fish were found. 

1~ few snappinr!, turtles are present and, undoubtedly, an occasional kingfisher is 

found here. 

Cover. Cover is fair• 'rhe vegetation on the shoal provides so1Le protection. 

[ome snags are also present. More cover is desirable. 

Hfater level. Water level appears to be quite uniform. Even though fluctuations 

should be fairly large nothing could be dor:e to prevent it in a land-locked lake such 

as this. 

RECOIITTI~?-DATIOTJS 

This lake so nearly resembles T,Till Lake that the reccmrrrrendations made for both 

are, with very .few exceptions., similar. 
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Set 1: for trout and bluegills. 

What has been said. of trout in connection ·with Nill Lake applins also to 

P_ailroad Lake. 

1. Stockillf~• 

1000 to 3000 brook trout 611 to 8 11 in length. Smaller fish would be 1..m

se.tisfactory because too subject to destruction by other fish. 2000 to 

4000 bluegill fingerlings. 

2. Shelter increase. 

The construction of ten brush shelters is recommended. 

3. Slabs for minnow spavming. 

Not recommended unless or until bass project is started. 

4. Spavming bed improvement. 

25 cu. yds. of gravel and same quantity of small water-logged shavings, chips 

or ver;/ fine brush to be strewn over bottom in depths of 18 inches to 6 feet. 

Set 2: for cass and bluegills. 

To be follovrnd at once if trout are not desired in lake. If trout fail, these 

recornr1endations are suggested to be then followed. 

1. Stocking. 

1000 to 3000 small-mouth bass. These should use spawning boxes already provided. 

P.nd might well yield enouc:h natural :reproduction to alJ.ow the annual plant to 

be decreased. Large-mouth bass should increase as the result of ir:provinr; the 

spavrn:ing beds. Unless small-mouth bass do not becor,e well established ·within 

reasonable time, plD..'Y]_tings of the large-mouth, inferior as a game fish, are 

not recommended. 2000 bluegills fingerlings per year. 

2. Shelter :J.ncrease. 

The construction of 15 brush shelters recor11nlended. 

3. Slabs for minnow spavming. 

50 slabs placed along the shoal on firm bottom recomrrended. 
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4. Spo:wning bed improvement. 

25 yds (cubic) of gravel sncl same quantity of small water-logged sticks., 

shavings, chins or very fine brush, to be strevm over bottom in depths 

of 18 inches to 6 feet. The spawning boxes should be kept in repair, and 

about doubled in number, two years after the first planting. 

Spring Lake 

This small lake is well named. It is quite unlike most lakes in a number of 

respects. 

Location 

and Area. 

Inlets and 

Outlets 

The lake is located a little more than a fourth mile east of Mill 

Lake• It has an area of 7 .5 acres• 

A sm.e.11 inlet enters the lake at the northeast end. A fairly large 

outlet, is found at the south end. The outlet flows into Nill Lake. 

Numerous spriEgs are found in the bottom. Inlet and outlet ·were 

not examined. The inlet is too small to contain fish of any great size, while the 

outlet (Kinne Creek) is quite short. 

Pollution. Chemical analysis indicated an abundrmce of oxygen and a lack of' 

carbon-dioxide. The water is unusually clear and clean. It is evident that no pollution 

occurs here. 

Use of water• This le.ke has been fished relatively little in the past. It is un-

suited for bathing because of its shallowness and its soft marl bottom. Boating is 

ce.rried on only in com1ection with :fishing. 

Ter;-,perature • Since the lake is very shallow and is exposed to the sun., its mid-

SUl!UTler ter,;perature is high--too high to be well suited for trout during the warm 

season. Temperature taken in the spring holes was found to be 76° • The surface 

O 0 
temperature was 78 when the air was 82 • 
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Oxygen was found to be high. The water is fairly soft and is ratr.er 

highly alkaline. :no carbon-dioxide was found. The water is quite 

clef~r. 

Che:rri..ically, the lake is well suited for fish life. 

The entire lake is unusually shallow. Average depth was found to 

be less than 3 feet. Much of the lake is less than 2 feet deep. A number of spring 

holes occur where the water is from 5 to 10 feet deep. These holes, however, cor~pose 

a relatively small amount of the bottom area. 

Bottom. Except for the fibrous peat margin the entire lake bottom is of 

soft marl. This is not firm enough to permit natural spavming beds for members of' the 

bass fru11ily. 

vegetation. Weeds are present on most of the lake bottom, but on most of the 

area they are only fairly abundant. At the inlet weeds are extremely plentiful. The 

vegetation is chiefly muskgrass. This is to be expected in e. marl bottomed lake. 

Natural food. A marl bottor0 is generally only moderately productive. llinnows are 

present in limited numbers. .Aquatic insects are fairly abunde.nt. Although it cannot be 

regarded as plentiful., a considerable amount of food is available for the fish. 

Fertility. The peat margin is quite productive but the lake as a whole does 

not compare in richness with Mill Lake and Railroad Lake. 

Spavming grounds. r::ondtions are good for perch spavming. This species lays its 

eggs on vegetation or on roots. The soft bottom renders conditions unfavorable for 

bass and bluegills or trout. The bass can., perhaps, spawn on the roots of muskgrass but 

the success of such spavming beds is questionable. 

Species 5:£. 

fish present. 

Game fish. Perch., large-mouth bass and rock bass were found here. 

The perch reach a good size and appear to be fairly abundRnt. A 
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considerable number of bass a:re present. The fine clear water should produce good 

"clear/' fish. 

Coarse fish. None found. The lake is not std ted for bullheads. 

No suckers were taken here. 

Obnoxious fish. None found. 

Fora!';e fish. Only e;olden shiners were taken. The soft bottom makes 

seining impossible end it is probfl.ble that forage fish of several other species are present 

in lirnited numbers. 

Predators. lfo predators were seen. Very likely kingfishers visit the lake nt 

times. The shallowness of the water should make matters easy for them in taking 

young fish. 

Cover. The vegetation provides considerable cover. Some lor;s and branches 

have also fallen into the. lake around the shore. No protection is present for small 

fishes in the deeper holes. Cover is fair but is somewhat inadequate. 

1.Yater level. Since the area is wooded, and since the lake is largely spring-fed, 

floods after spring rains are not expected. From all indications the water-level is 

more or less constant. Depsite the fa.ct that the level in most lakes was quite low 

when the exruninat ion of Spring Lake was made, the water here appeared to be at the 

normal level. 

RECOriTENDAT IONS 

1 • Stocki.l'lg. 

Since gane fish are alresdy present nnd since the water becomes quite vm:rm 

in the summer stocking: with trout is not !'ecornmended. 

An annual plant of 500 large-mouth bass fincerlings and 500 perch finr,erline;s 

should be made for several years. 

2. Shelter increase. 

More protection for young fish is desirable. A number of brush shelters should 

be constructed, the number depending on the size of the shelters. Preferably, 
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10 to 20 small, loosely bundled, brush heaps (about 8 1 :x: 8 1 ) should be 

submerged. These would not only provide shelter for the youn[; fish but would 

tend to increase the food supply. 

3. Spawning conditions. 

Spawning conditions for bass could not be improved very easily because of the 

soft bottoms• .Annual planting will probably be necessary to secure i:;ood fishing. 

4. Food increase. 

Increase of food is desirable. The introduction of more forage fishes is not 

recommended. The brush shelters, in providing proper conditions for aquatic 

insects and for algae, should have a definite effect on the food supply. 

5. Increased depth. 

A greater depth of water is highly desirable. If a dam in the outlet would 

increase the depth several feet without floodinc too much adjoininr, country and 

thus killing timber, such a dam would undoubtedly greatly benefit the lake. A 

careful study of the amount of land which would be flooded in case a two or 

three foot dam were constructed should be made. Increased depth., together with 

increased shelter and annual stocking should provide excellent conditions for 

fish life. 

INSTITUTE FOR FISHERIES RESEARCH 

R. 1.Y. Escluneyer. 
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