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REPORT ON SURVEY OF SILVER LAKE AND BUSH OR DOLLAR LAKE, ON THE BLACK 

RIVER RANCH 

The two lakes inelu.ded in the Black River Rqoh properisy were ea.mined by 

members ot the lake survey party ot the Institute for Fished.ea Researoh in early 

August, 1931. This parby consieted of R. w. Bachmeyer in charge, Lawrence M. 

Ashl4f7, speeialiat in aquatic vegetation and Charles u. Davis, geographer. The 

lake had also been studied earlier in the 88l'll$ yea.r by Dr. Carl L. Hubba, Director 

of the Institute. 

Upbuilding ot th$ .fish supply in northern lakes is apparently entirely pr&c• 

ticable. First of all a survey of the lake is called for, to determine the condi­

tions for fish lite which are present and especially those whioh are lacking or 

too poorly developed. Thie s1ll'"V'ey should yield &i,tinite reoommende.tions tor the 

imprOTement ot those cond1tiona which appear to be inhibiting the abundant develop­

ment of desired speoies o:t fish Ute. Then of course th♦se reeommendatiorus, need 

bo carried out. The results should be checked at intervals,. and the improveaen'l­

prooedure modified when this seem.a, in the light 0£ actual experience, to be called 

for. 

SILVER LAKE 

DesoriJ?tion 2£_ Conditions 

Sise The area aa mapped by our- party was 151 acrea" This survey was made -
at a dry period, when the conneotiDg swale1 we~• dry. When these lagoone 

are connected with the lake at higher atages, the area must approach 160 acres. 



Inlets and ----
Outlets 

The lake is entirely without outlet or inlet• Since the Ranch 

property completely surrounds the lake. access by the public is 

prevented,. and the lake is definitely "private" and there.tore 

subject to development by the Ranoh for and in its own interest. 

Character or 
Water 

The waters ot Silver :talce are exceptionally clean. and of course 

tree from pollution. This is splendid from the standpoint of ap• 

pears.noes. swimming, eto •• but is not conducive to an abundant 

production and turnover in the fish. Fertility in the wat0r is a necessary condition 

for a rapid turnover in the fish population. 

Temperatul"$ The water temperatures are moderately high at the surface. and do 

not become oold in the depths. There is no thermecline. The oondi• 

tions are therefore unsuited to any of the salmonoid fishes. 

Dissolved OJEYgen is fairly high at all depths. though it becomes 

partially exhausted in the deeper waters in the summer. All of the 

water is therefore inhabitable by fishes.--a rather uncommon condition for lakes 

or this size moat of which have a deep layer of stagnant water. 

Other Chemical This lake a.a would be expected was found to be decidedly alkaline. 

Conditions No free carbon dioxide was f'ound at any depth. The water is fairly 

soft. These chemical conditions (detailed on one of the acc01opanying 

cards) are distinctly favorable for fish life. 

Depth The entire lake is relatively shallow. The maximum depth f'ound was 

9.6 meters (about 31 1/2 feet). This depth lies in the south a.rm of 

the lake near the mouth of this arm. slightly nearer the west than the &a.st shore. 

From this point the lake becomes gradually shallower tawara the north. For depth 

reading• see map. 

Shoal,a and ----
D,ropo£.f 

In general the shoals are wide# though rather narrow oft the high 

ground along the west aide of the south a.rm of the lake. The wide· 

shoals would be especially tavorable to fish production, it they were 

less open, less wavewashed end leas deficient in weed beds and other shelter. The 



dropoff where developed lies in a.bout 8 feet of water. and the slope beyond it is 

fail"ly steep. 

Bottom The bottom along e. fairly wide margin is of rather clean sand, ex­

cept behind the hook point or the WGst \ta.y, where pulpy peat reaches 

the shore. At the head of the bay t'ibl"ous peat occurs. The ma.in, deeper portion 

of the lake is oO'V'ered with pulpy peat. which grades inward into the sand. 

Cover Shelter for fish. especially young fiah, ie extremely soanty. Very 

ff1W deadheads are le.ft+ The scanty vegetation provides little summer 

and virtually no winter shelter. This lack or shelter is an outstanding raot:or 

limiting fish production in this lake. Young game i'iah whether naturally hatched 

or artificially planted are exposed to predatora (pike• bass, etc.) with little op• 

portu.nity to find saving shelter. 

Vegetation In general the shoal vegetation is scarce, oonsistirlg of thin to 

rather thick patches of :sedges and bul/rushes, some muskgrass here 

a.nd there,. e. f'ew beds of pond.weeds. The western bay is the only part or the lake 

adequately supplied with vegetation--pondweeds, sedges, bulfrushes and musk-grass. 

It is here that most of the fish life or the lake,-adu.lts as well a.s young,-is 

concentrated. Mu.eh 0£ the lake is relatively deserted by fish. Around parts of the 

lake there are pondweed beds on the slopes beyond the dropotr. The details ot the 

vegete.tion,-kinds and abundance,-are given on the green card, in columns numbered 

to correspond with the numbera given in circles on the map. The symbols on this 

oard are explained on an attached white ca.rd. 

Natural 

Food 

Natural food for game fishes is decidedly insufficient in Silver 

Lake. This is a prime factor limiting the fish production. Insect 

larvae, cn.yf'ish, clams and other in"f'ertebrates a.re present in 

moderate numbers around the shoals. Forage .fish a.re extremely scare•• Food is not 

present in su.f'f'icient numbers to support a large fish production. 

Fertilitl The shoal areas, except in the west bay, are or too clean sand to 

indicate much productivity. The clarity of the water also indicated 

a low basic productivity. The pulpy peat bottom in deep water must contribute elements 



of fertility to the overlying water, but not enough to make the lake a really pro• 

duotive one. 

Spawnin,.; 

Conditions 

No spawning beds were located, but this 1ftl8 likely due to the late 

date when the examination was made. Very little in the way of gravel, 

which is required tor the spawning ot sm.allmouth bass, was found. 

There is some on the rather narrow shoal off the bluff on the west side of the south 

bay. This deficiency in gravel is e. main reason why sma.llmouth bass do not inhabit 

the lake. Largemouth bass are less restricrted in spawning oonditions., exposing bulf­

ruah roots or trash or shells as well as gravel• The same is true of bluegills. The 

paucity of brush in the lake provides poor spawning oond.itions for perch. 

Preda.tore Relatively tew predatonr were i'oun.d. A small number of kingfishers 

and blue herone occur, but not enough to seriously deplete the fish 

supply it this can b• put on a productive basis. Snapping and pond turtles probably 

do some dalnage though their food is by no mea.:ns entir&ly fish. Probably the foremost. 

pred.e.:t;ora in the lake a.re the game fishes themselves. Of these the northern pike is 

most p'reda.oious. The largemouth bass and perch f'ollow. The sucker my be thought of 

as an egg predator• but the damage to bass eggs in this lake must be relatively small 

becaase the bass are seldom disturbed from guarding their nest-II' and therefore are a.ble 

to keep off the egg-eaters. What dpielage the suckers may do mu.st be far ilbre than 

oftaet by the food they f'urnish the game fish, in this lake whioh is very deficient 

in forage fish. 

Game fish -- Thia la.lee has a very deficient game .t'iah fauna. Northern pike and 

largemouth bass are fairly common• and perch, mostly 7 to 8 inohes 

long, mmollera.tely abundant. Bo other species we:re i'ound. 

North&rn pike are among the moat predaoious ot our tish&s. and a really large 

produotion ia only attained in waters rioh in tood. Bass are somewhat less preda.oious. 

Condition• in the lake see excellent for smallmouth b$.ss. wi:th the exception or 'bhe 

def'ioi•noies in spawning grounds and in forage .fish supply. In fae't conditions 
\:n:, .. s.5 

exo•pt in the west bay are muoh mOJ"e auitable for em.albiouth than tor largemouth fish, 
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The very large size attainaa by some of the largemouth bass is attributable 

to their attaining a venerable age in a lake relatively little fished. Conditions also 

seem .favore.ble for bluegills. 

Fishing Reputation As usual we heard stories of wagon loads of fish being taken 

~ Histoq: from this lake in the good old days. These stories probably 

need some discounting. F'urthermore a large fish supply 

in a virgin lake does not indicate that the supply may be maintained under fishing. 

Coarse a.n4 ---- Fortunately no gare or dogfish occur. The only ''coarse fish" 

Obnoxious !!!h present i& the suoker, which as stated above we regard as beneficial 

in this lake. The northern pike is regarded as obnoxious by most 

of the Raneh members. 

A most notable de£1oienoy 1n Silver Lake is the lack of forage fish. 

This is undoubtedly a prime factor inhibiting the production of game 

fish. A tfl'II Io-we. darters were found• but these minute retiring fish are not of 

mueh forage importance. A tf'IW Menon.a tillifish were found. but these for some reason 

do not seem to have built up a large population. Spawning oonditions tor the 

bluntnoae minnow, one ot the most important torage species in our lakes. are almost 

absen'b. This fish uses the under surface of flat objects tor spawning. The young 

suckers and pereh must furnish some food for the pike and bass, but certainly the~ 

supply of forage fish is insufficient to permit the good growth or 8.lJY large number 

ot game fish. 

!!.!!!, Managenisnt Proposals !2!,. Silver .!!!!!. 

Silver Lake is to be olaased among the moderately unproductive lakes or northern 

Michigan. Interrelated causes for this eondition were found in 

(1) The relatively ptll"e (Wertile) water. 

(2) The wave-washed sandy shores. 

(3) The poor development of water weeds. 

(4) The small a.mount of gravel tor spawning. especially by smallmouth bass. 



(5) Almost complete lack of forage fish. 

{6) LcLkk ot spawning facilities tor bluntnoae .mirmows. 

(7) Very poor shelter for young fish. 

(8) Inadequate stocking. 

Deficiencies therefore exist in each of the tundamat&l needs oi' fish life. which 

consist in good faoilitie• for (1) spawning (gravel., eto.)J (2) survival (shelter), and 

(3) growth (food). 

These deficiencies are all subject to alleviation, by such means aa are outlined 

below. There is no evidence of un:favorable conditions -whioh a.re uot capable or 

beuig remedied. The physical and chemical CO?l.ditions. the relatively shallOW' depth., 

the rather wide shoals and the limited fishing are all favorable factors. This is 

the type of la.la, whioh should respond well to improvement. 

Local :E.'ven with improvements., Silver Lake ea.u not be expected to furnish 

Regula.ti one an unlimited amount of fishing. We suggest that. irrespective of 

the question of whether the stat& fishif.lg laws legally apply to 

this le..ke., that these laws be aooepted as the minimwa regulations for fishing by mem-

bers of the Ranch and their guests. Until the bass beoome oondderably more abundant. 

a limit of 3 per day might help. 

The west bay inside of a line between the ea.et side of the hook point 

and aome prominent or marked point on the south shore., should be set 

aside as a spawning refuge until July 1, or until such time as the bass have oom.• 

pleted their spa-wning it the season is late. If' bluegills become established• some 

will spawn later than July l, but it is impracticable to prot;eot all spawning blue­

gills 1n northern lakes. 

After smallmouth bass become established and ma.lee exteneive use ot the gravel 

beds, the south bay should also be made a fish retuge. 

It is impol"tant not only to retrain from fishing in the refuges. but also to stay 

out ot these areas as tar as possible bees.use frightening bass or bluegill from their 

beds even temporarily allows the egg predators to get in their destruotive 'VD rk. 



Stooki!W 

Suggestions 

_.,_ 

Since Silver Lake is unsuited to aalm.onoid fis~s. it would be 

useless to plant any trout. Walleyes are almost as preda.ceous as 

northern pike• and are not reoommended. We suggest that etf'orts 

be concentrated on establishing saallmouth bass and bluegills. Smallmouth bass and 

bluegill fingerlings would not be furnished by the state. but 8.X'e both obtainable 

from the u. s. Fish Hatohery at Northville, Michigan. A matter tor possible consid­

e1~s.tion in this connection is the interpretation. made by some that .!!! fishing 

shall be prohibited in "private" waters unless the publie is given the right to fish 

therein, provided £ish have been pb ... --ited at public expense. So:m.e have interpreted 

this to include fish reosivod from a federal hatchery. i'he law in i'ull on this point 

is as .follows, 

"UNLAWFUL TO TAKE F'ISI! FROM CERTAIN INLAND WATERS­

EXCEPTIONS 

Aot 14• P.A. 1923 

An Act to prohibH~ the taking of fish from. the inland Ymtere of this state 
where the public is excluded from taking fish tharefrom and fish have 
been planted therein at public expense and to pro-vide a penalty for 
violation of the proviaiona of this aot. 

The People of the State of Michigan enact• 

6442 Inland lakeaJ prohibited :!'ishht.g. Section 1. No person shall take 
any fish from any of the inland lakes of this state, within.which fish 
shall be planted at the expense of the people of this state, after 
the passage of this act, from which waters the public is excluded from 
ta.king fish: Provided, however, That this act shall not apply to any 
small inland lakes eonring less than two hundred and fifty aores in 
whieh fish ma:y be so planted without the written consent ot the persona 
who together own in fas simple the submerged acreage. 

Am. 1933, Aot 247. 

6443 Penalty. Seo. 2. .Any person violating the provisions ot this act 
shall b• tuilty ot a mi4de.meanor and upon conviction thereof subject 
to a fine of not less than ten dollars or more than one hundred dollars 
or imprisonment in the county jail tor a term ot not more than thirty 
de.ya o:r- both said fiu and impril!lo11Jf1Gnt in the discJllbion or the court." 

Entirely unofficially we suggest that applying for an:lplanting fiah from 

Northville would not provide any tenable oause for aetion to restrain the Ranch 
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members or guests from fishing in Silver Lake. 

Very few private hatcheries supply bass or bluegills. According to our latest 

information smallmout~ base are not; purchasable in Michigan. Eastern hatcheries 

listed as :f'urnish~thia species ares 

Warama:ug Ba.as Hatchery (H. w. Beeman)., New Preston, Connecticut. 

Fred Tresselt, Thurmount, Maryland. 

No one is listed as turnishing bluegills. 

There is little danger of overstocking the lake with any number of sma.llmouth 

bass or bluegills obtainable ♦. The fingerlings would proba.bl1 be shipped when small, 

toward the latter part of' the summer. Arrangements for seci.:u-ing the f'ish and tor 

their transportation should be mad• as soon as possible, •11 in adwnc• ot planting 

time. Until or unless a rearing pond is built, the fi:ngerlings should be planted in 

extensive brush shelters ill shallow water, the bluegills in the west bay and sma.11-

:mouth bass in the south bay. These shelters should cover a considerable area of 

bottom in water not over 5 teet deep, and should be prepared well in advance of 

planting ti:me--pre£ers.bly several neks a.head so as to allow a growth of insect larvae, 

etc •• on the twigs. 

Largemouth bass tingerlings oould probably be planted to advantage also, but 

chief' e:q>hads should be placed on the smallmouths. A total of 8000 SUiilllWr f'inger­

lingt( or 5000 fall fingerling bass -would seem in order for the first year or two. 

Later fewer ( or possibly none) would need be planted. or bluegill'\ finger lings, 2000 

to 10000 annually or biennially would seem. about the proper planting. 

Stocking with bluegills is recommended• not only to provide still fishing 

(for the ladies and children at least), but also to furnish more food tor the bass. 

It has b~en found that bass production in ponds oan actually be increased it bluegills 

are reared with the bass. 

It would be much better to hold the fingerlinga until late fall• so 

they may ba planted at a larger size when they are more<l'l.pable of 

escaping destruotion. Probably the most feasible place for a rearing pond would be 



the small swale nea:r the south end ot the lake. The bottom soil seems firm and 

productive, e.nd probably would require li·btle puddling with clay. It would be 

simple to scrape out the bottom enough to smooth it and make it deep in a pocket 

into whieh the fish would be drawn for sei11ing out. The dirt scraped out would 

form the bank separating the pond from the lake. £his would require some pumping 

trom the shallowest (and warmestO waters of the lake. W'nen the fish are ready to 

be planted, the pump could be reversed so as to nearly empty the pond, pend tting 

easy seining from the deep pocket. A small ~asoline or electric pump ought to suf"• 

fioe • The lift would not exceed 2 f'eet. Whether feeding would be required would 

depend on the number of fingerlinga being helcl, and on the produetion ot natural 

food in the pond after fertilizing it ~• pratera.bly with some such mixture as 

superphosphate plus soybean meal. Ordinarily little or no feeding would be call•d 

tor. The pond should be run on a two-year cycle, rearing sma.llmouth bass one year 

and bluegills the next year • 

.Ai.'ter smallmouth bass and. bluegills hlil.ve beoor4e established in the lake,. the fry 

eould be obtained from. the lake rather than from the federal hatchery to stock the 

roaring pond. Or a few adult brood :t'ish could be put in the pond. to spawn in boxes 

of' gravel• 

Should it later ~ppear that natural reproduction of the gs.me £ish is mintaining 

the stock at the desired level, the reariDG pond oould be used for rearing minnows 

not only to stock the lake with forage fish but also to supply live bait for fishing. 

Predator 

Control 

Predators apparently are not aj serious problem in Silver Lake. With 

the expected increase in forage .f'ish and fingel"ling gaine fish. pre• 

dators, especially bird predators,. may become more numerous. The 

brush shelters., however., should make is easier tor the fish to escape these enemies. 

The advantages ot maintaining the bird life should also be considered, on aooount of 

their contribution to the natural beauty and interest of the Ranoh. We see no real 

onll for the killing off of the bird predators on the lake. 

When a rearing pond is built, it will likely be tound desirable to hold down 



the predators on this pond,. or to keep them. frightened oft by some means. Some 

overhead shelter tor the schools of tingerlinga to rest beneath would be a big help 

in holding down loases tram bird predators in the pond. 

Since most mem.bers of the Ranch regard the northern pike with little favor,. 

the control ot ite numbers seems desirable. It is an arch predator, and as such can 

not be expected to provide the numbers that bluegills or even bass will. There are 

never as many wolves as deer. 

Grounds 

In order to better the spawning conditions for the largemouth bass 

and bluegills, and to provide spawning situations acceptable to the 

::,mllmouth bass, a large amount of gravel should be provided. The 

gravel should be placed i:n low heaps, about a bushel per heap, on firm. sand in depths 

of l to 4 feet. When the bottOlll is sort, a lovt box or pla.tf'orm is called for. 

to prevent sinking. These gravel hee.ps should. be placed about 50 feet apart in and near 

the be.ya and about 100 feet apart elaewhere. Along the more exposed shores the 

gravel should be placed in the shelter of bul.frush patches or ot brush heaps. There 

is a total or about two miles of shore line, of which half a mile is in the more 

shelters bays. By placing the gravel patches in a. zigzag line, about 4 per 100 

feet of shoreline would be appropriate tor the half mile which is sheltered• and 2 

per 100 feet for the other mile and a half• This gives a total of 260 bushel 

hes.pa, which could be installed over a period of several years as the bass stock 

builds up. 

Spawning devices for the minnows are diaouased below under the heading of 

Forage Fishes. 

~ Increase A marked increase in th• production ot gs.me .t'ish in Silver Lake 

will be dependent upon increasing the rood supply. Thia can be aooom• 

plished by three means: 

( 1) Introducing forage fish, sinoe the•e are now virtually absent. Good growth 

in amallmouth bass seems to depend largely on minnow food. From our surveys ot lakes 

in the vicinity- we .find that a supply of.' desirable minnowa• especially of the blunt­

nose minnow, may be obtained in any one of several small la.lees in Montmorency Co~, 
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north ot Atlanta, namely• 

Brush Lake (bluntnose minnow numerous) 

Valentine Lake 

Twin Lake (at edge ot Atlanta) 

Rush Lake 

South Tomahawk Lake (golden shiner especially 00D1111on) 

North Toma.ha.wk Lake (bluntnose common) 

S Lake (bluntnose very numerous) 

Long Lake (bluntnose numerous). 

Long Lake and S Lake, in Seas. 29, 31 and 32 of' T. ~ N., R. 4 E., would sean in 

some -ways the best bet. Care should be exercised to make sure that only minnaws 

and shinera are taken, since rock bass or other interior species might otherwise 

be introduced. It would be well also to make sure that no complaint or ill-feeling 

arise as a result of seining out minnowa to stock Silver LalcB, even though the min .. 

nowa abound in the other lakes. 

The laws state that "it shall be unla.wtul for any person to use minnows 

exept tor bait used in hook and line fishing". Permission from the Conservation 

Departant may be needed before these minnows are taken. The lan also state 
4 

VV'-

that seines used in inland lakea shall not exceed thirty feet ~ length and eight 

feot in width. 

A total planting of 1000 to 5000 minnows a year for sever,al yea.rs would not be 

exeeHive, 1f' the whole plan here suggested is followed out. Later natural propaga­

tion ot the minnows ought to suffice to build up the stock. 

(2) Providing minute food tor the minnovre and for the fingerling~ game fish. 

This will be in part accomplished by the brush shel tera and increased weed beds. 

since insect larvae, snails, etc •• find necessary attachment space on these objects. 

The general f'ertili ty of the water needs to be increased, however• so that 

microscopic life will flourish. The -very small animals which nourish the minnows 
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and fingerling• m.ust al.so have their tood. Studies over many years in Wisconsin 

indicate that phosphorus is generally a prime factor limiting this basic tood pro• 

duction. A rew hundred pounds of superphosphate a year will often double the 

phosphorus content of a small inland lake. This phosphorus, though present in such 

minute quantities, is absolutely necessary to the growth ot microsoopio lite. La.lats 

like Silver Lake which laek an outlet are especially suited to fertilization• since 

the material added is not washed a.way. Such olea.r lakes are usually very low in 

fertility. and to insure good fish production need to be tertilized just as poor soil 

must be fertilized to yield a good farm orop. 

Manure will serve well to fertilize the water,- but may be objected to :t"rom the 

viewpoint of a.ppearanoea,. or as just "the idea". An early spring application or manure 

around the shoals. especially near plant beds end brush shelters. should be a helpful 

and o heap method of' increasing the food production and. henee the fish production of 

the lake. lf this were done before the summer season, no ill effects or .injured. 

sentuaenta Y10uld result. 

Even if the application ot lllllll'ilre be approved• further fertilizing would be 

desirable• especially to increase the phosphorus content. The use of one ton ot 

Sup$rpbosphate per year is recommended. To avoid the labor of spraying this over 

the lake e.t f'requent intervals. the device adopted in Wisconsin is reoomm.encled. This 

is to put the fertilizer in a perforated wooden box floated near the surface in deep 

water. The superphosphate gradually diasolvea out through the holes in the box, and 

is carried by the superficial currents to aJ.1 parts of the lake. The box could be 

fastened to the under side of two oedar logs held apart by cleats a.t the ends. A 

door ill the top of the box would provide means tor adding new f'ertilizer when the 

supply has washed out. The siae of 'the box and the number of holes ehould be regulated 

or changed so that ons filling a month would just about suttice. 

(3) Providing spawning facilities for the forage fish. This is or pri.me 

importanee. for the growth and numbers ot the base will vary with the minnow supply. 

The blunb.oR minnow is the speoiea which can be increased most feasibly,. according 
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to present evidence, 
~ 

It spa.wns on the smooth .neMt surface or any available objeot 

( wood, orooker1 or metal). Slabs or old boa.rds weighted or staked down in water 611 

to 24" deep serv-e we 11. Th•se may be made up as shown in Figures 18 and 19 of the 

accompanying diagram, Putting the slabs or boards together in such a fashion keeps 

aoJDe o:t the aurtaoea a little ott the bottom when the struoilure partially sinks into 

the bottom. The structures can easily be raised or moved a tflW f'eet when necessary 

to maintain them at the proper depths and just ott the bottom. The bluntnose minnows 

introduoed in Silver Lake will spawn under such slabs, producing broods ot little .f'ish 

through the ISUlmller. Approximately 200 of these minnow spawning devices are recommended. 

These oould be installed over a period ot yea.rs, but some should go in before the min• 

nows are introduced, preferably in one of the bays. And the minnows should be re­

leased near the spawning devices • 

In.crease of -
Vegetation 

.An increase in the weeds beds is desirable., because the weeds increase 

the food production and furnish shelter• the concentration of fish in 

the west bay of Silver Lake is an example of the beneficial effects 

of weed beds. We were told that these weed beds in the west bay were largely the result 

o:t plantings in the past by Terrell's Aquatic Nursery. These beds in this sheltered bay 

looked like naturel products, to be expedted in such a position., but may have been 

increased by the artificial planting. However,. that :may be, the lake is still dis­

tinctly deficient in vegetation. 

Planting weeds w:\thout changing the conditions usu.ally results in failures, 

for the weed seeds are naturally distributed over the lake and establish weed beds 

when conditions are right. Excessive wave action not only retards the weed growth by 

current action. but also washes the sand ot the shoals clean ot fertility. Increased 

shelter on the shaola will be conducive to the natural imree.se in weed beds. Thia 

increase can be accelerated by planting muakgrass and pondweeds in the lee ot wave­

breaking 1helters, Su.f'fioient weeds can be obtai. ned from the west bay of Silver Lake 

and trom Buah Lake. Planting these weds themselves rather than seeds is advised. 

Some tubers of lilies may also be planted in the lee of shelters, to add to fish 
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shelter and also the attractiveness of the lake. Where the shelters are placed on 

sand., it is advised to carry out a scow load of bla.ok soil to dump into the shelter 
and in the lee of the shelter. to aid 
aa« in establishing the weed beds. A ball of elay about the routes of the plants 

will help hold them down until they gain a foothold. 

A number of days each year could be spent to advantage in this weed transplant• 

ing. There ia very little danger ot producing any exoeH growth ot weeds in Silver 

Lake. 

Fertilizing the lake as suggested above would doubtlesa help increase the weed 

Cover 

Inorease 

Probably the moat feasible means of' inoreasing the f'ish production and 

the fish catch in Silver Lake ia to increase the shelter. The new 

weed beds will help, but log-a.nd-bruah shelters will provide better 

cover• permanent through the winter when the weeds thin out or die down. And the 

log and brush shelters are needed to help the weed beds beoome established. 

A considerable amount of cover should be added before restocking the lake. to 

provid• a reasonably safe place tor planting the fingerlings. Exposing the fingerling& 

to the hungry predators is an invitation to costly failure. 

Some •Y object to the idea of putting brush into a lake, but if this be done 

correctly no unsightliness need result. and the brush will remain secured in place 

beneath the surface. It oa.u be pointed out that fish oan not be produced in a clean 

basin ot pure water. The f'iah need shelter, and must have food on which to grow. 

The shelters should be placed in various depths, :trom 2 to 15 feet. but should 

be kept below 1 1/2 :f'oet from tho surface to prevent destruction by ice, to maintain 

appearaneoa and to prevent 1.nter.terence with boa.ting. Those in shallow water will 

serve chiefly to shelter young tishJ those in deeper water will attract large fish. 

Such shelt<u•s along the east shore would provide fishing close to the lodge. and wow:l 

apread the .fi thing a.round the lake. A fem large shel tera should be hung on the 

slopes beyond the dropo.f't to furnish shelter down into water 10 to 20 feet deep. 

Various types ot aheltera are illustrated. and described on the accompanyS.ng 
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leaflet. Large rectangular shelters such e..s shown in Fig. 9 would be good for 

Silver Lake., eapecially in 6 to 16 feet of water. The hollow center provides 

protection tor the establishment ot we.a beds• Protection can also be afforded 

by paralleling the shore with the uladder shelter" shown in Fig. 4. If these are 

built loosely so the brush stands up three or r our feet off the bot~ an effective 

wave breaker results, giving protection in the lee for the eatabliahment of weeds. 

The smaller fish will find shelter in and to-ward shore from these shelters, while 

larger fish will han;,around outside. Sets or about three ot the ladder shelters 

set end to end will provide good cover and protection. The size will depend on the 

length or logs., preferably deadheads., available. An average length of about 20 feet 

is indicated. 

Eventually between 50 and 100 shelters ave.raging 20 f'eet in length ara recom­

mended. to be iet aronnd the entire shoreliM• including the be.ya. These may of 

oourae be built over a pe:r-iod of yea.rs,, as the tish supply builds up. The fi:rst 

shelters to be constructed should be in the sl:allow waters of the ba.ys., to provide 

a place for planting the bass and bluegill i'ingerlings., which should be planted this 

summer. 

Channel 8 t 0 
. -

Connecting 

Waters 

When the lake level is high enough to r lood adjacent awalee, con• 

nectiopat least ten .feet wide should be maintained, tor these swals s 

would then provide f'ine feeding and nursery waters. 

BUSH OR DOWR LAXE 

The other lake on the Ran.eh property is relatively insignificant, whether 

judged by its size, soenio attractiveness or fish possibilities. 

Size -

Character of -
Water 

Description 2£_ Condition• 

The area determined by our survey ia 10.s acres, approximately 1/15 

that ot Silver Lak•• 
This lak9 lies in a dopreasio~ and haa no inlet nor outlet. 

The slightly brownish water or 'this lake contra.ate with the dearer 

water or Silver Lake. Its naturarJJ fertility is probably higher. 



Te~era.ture This lake,. like Silver Le.:ice. has no thermoclinea that is., its 

waters are e.ll rather warm in th& summer. Actual figures a.re given 

on tho accompanying gl"'19 ca.rd• 

Dissolved oxygen is .t'airly high at the surface (s.s parts per million), 

oousid.erably reduced a.t midlevels (s.2 p.p.m) and very low near the 

bottom (l.l p.p.m.). Coupled with the rather warm temperatures. it is clear thatihia 

lake turnishes no fit conditions tor salmonoid fishes in the summer. 

Obher Chemical The water is decidedly alkaline. has no free carbon dioxide except 

Conditions near the bottom e.nd is mcderately so.rt. 

Except tor the lowest 4 meters., the water in summer seems suitable f.or fish life. 

The shoals are fairly wide. About be.lt of the lab has e. depth ot 

leas than 15 .feet. The maximum depth. f'ound at the center, is 9.2 

meters (about 30 feet). 

Bottom 

Cover 

A fairly Wide sandy margin surrounds the pulpy peat which floors the 

deeper parts of the lake. There is some gravGl a.long the east shore. 

A little cover is provided by sticks and deadheads along the sand 

margin, but most of the shelter is f"urnish&d by the veget1113.:;ion. The 

cover factor is of no great importance, because few predators occur 1n tho lake. 

V~g_eta.tion A considerable amount of vegetation occurs. Rushes. sedges and musk­
grass line much of the margin. 
Itfwskgraes is mostly outside the rushes• Pond.weeds also o: cour • but 

are not especially abundant. 

Natural 

Food -
Spawning 

Condition 

Preda.tore 

Natural tood as a whole is relatively soaroe. Aquatic insects are 

moderately common. Green tl'ogs abound. No minnowa were found. Iowa 

darters were the only forage fish. 

A few cleared patches, apparently auntish nests were .found on the 

west side. Some gravel •• found on the east side. Spawning condi tiona 

for largemouth bass and bleegills seem tair. 

None found. 



G8Jll$ Fish -- Fish must be very scarce in this lake. None were caught in the net 

sets. One small perch was .f'ound dead on the shore, indicating that 

dwarfed peroh probably occur. The few apparent nests suggest that some kind of sun-

fish also inhabits the lake in small numbers. 

Coarse and None found. 
Obn.o:dousFish -
Forafie !!!!!, Only Iowa dartera were .f'ound, and these fish, o:t medioore/fora.go 

value, were not abundant. 

Fishi5 Reeutations 

and History 

The lake is not fished., and nomports on former fishing were 

heard.. 

~ Managem.er+t Proposals !.2!. Bush ~ 

Tb.$re is no apparent reason why this little lake should not support a moderate 

number or game e.nd pan fish. We recommend that an at•empt be made to establish 

largemouth bass and bluegills. The conditions do not appear favorable for any 

k:tud of trout• 

Local 
Reg,.ifat1one 

Stooki5 

Applying the state laws to this lake should be adequate. 

Bush Lake should be stocked with largemouth bass and bluegills• The 

base may be obtained from Silver Lake• Two or three dozen breeders 

or 200 or 300 fingerlings should serve to indica:te whether the bass will do well. 

A tew annual plantings of about 500 bluegill tingerl1ti.gs would give this species a 

test. 

!m,Provements Since spawning conditious are fair for these species, and since predators a 

are almost absent. cover rather good, any extensive "improvement" 

work in this little lake would hardly seem worthwhile. A moderate amount of brush in 

shallow water might help in getting the bluegills established. On.e large brush shelter 

in water about 10 teet deep would provide some cover, and would concentrate the larger 

fish to make it easier to determine it stocking has been aueceastul. If fish beoome 

well established, farther improvements may seem desirable in the tuture. 



A rw hundred mi11n0wa could be planted in the lake to provide food 

tor the larg•outh base. Gold® ahinera would be good.(These are 

a.bundanb 1n South Tomahawk take,. Montmorency Coun:ty,.) 

DlSTITUTE FOB FISHERIES RESEARCH 
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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 or 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 or 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 or 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. 

Fig. 13. 

Circular shelter, partially completed. 
Showing method or placing brush. 

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 or 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 or slabs. 

Fig. 20. One method of arranging improvements. 
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