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REPORY? ON SURVEY OF SILVER LAKF AND BUSH OR DOLLAR LAKE, ON THE BLACK

RIVER RANCH

The two lakes included in the Black River Ranch property were exemined by
members of the lake survey party of the Institute for Fisheries Research in early
August, 1931, This party consisted of R. W, Eschmeyer in charge, Lawrence M,
Ashley, specialist in squatic wegetetion mnd Charles M. Davis, geographer. The
lake had also been studied earlier in the seme year by Dr. Carl L. Hubbs, Dirsctor
of the Institute.

Upbuilding of the fish supply in northern lakes iz apparently entirely prace
tieable, First of all a survey of the lake is called for, to determine the condi-
tiong for fish life whioch are present and especislly those which are lacking or
too poorly developed. This survey should yield definite recommendations for the
improvement of those conditions whieh eppear to be inhibiting the abundent develop~
ment of desired species of fish 1life. Then of course these recommendetions, nead
be carried out., The results should be checked at intervals, and the improvement

procedure modified when this seems, in the light of actual experience, to be called

for.
SILVER LAKE
Deseription of Conditions
Size The area as mapped by our party was 151 acress This survey was made

at a dry period, when the conneoting swales were dry, When thege lagoons

are conmected with the lake at higher stages, the aree must approach 160 ascres.
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Inlets and The leke is entirely without outlet or inlet, Since the Rench
Outlets property completely surrounds the lake, access by the public is

prevented, and the lake is definitely "private" and therefore
subject to development by the Ranch for and in ites own interest.
Character of The waters of Silver Lake ars exceptionally elean, and of course
Water free from polluticn. This is splendid from the standpoint of ape
pearances, swimming, ete., but 1s not conducive to an ebundent
production and turnover in the fish. PFertility in the water is a necessary condition
for a rapid turnover in the fish population,
Temperature The water temperatures are moderately high at the surface, and do
not become cold in the depths. There is no thermecline, The condi-
tions are therefore unsuited to any of the salmonoid fishes.
Oxygen Dissolved oxygen is fairly high at all depths, though it becomes
partielly exhausted in the deeper waters in the summer. All of the
water is therefore inhabitable by fishes,—-a rather uncommon condition for lakes
of this size most of which heve a deep layer of stagnant water,

Other Chemical This lake as would be expected was found to be decidedly alkeline.

Conditions No free carbon dioxide wms found at any depth. The water is fairly
soft, These chemical conditions (detailed on one of the ascompenying

cards) are distinctly favorable for Pish life.

Depth The entire lake is relatively shallow. Thse maximum depth found was
9,6 metera (about 31 L/b feet). This depth lies in the south arm of

the lake near the mouth of thia arm, slightly nesrer the west than the eaat ghore.

From this point the lake becomes gradually shallower toward the north, For depth

readings see map.

Shoals and In general the shoals are wide, though rather narrow off the high
Drgéoﬂf ground along the west side of the south arm of the lake, The wide:

shoals would be especially favorable to fish production, if they were

less open, less wavewashed snd less deficient in weed beds and other shelter. The
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dropoff where developed lies in about 8 feet of wabter, and the slope beyond it is
fairly steep.
Bottom The bottom along a fairly wide margin is of rather clean sand, ex-
eept behind the hook point of the west Way, where pulpy peat reaches
the shore. At the head of the bay fibrous peat cocurs. The main, deeper portion
of the lake is covered with pulpy peat, which grades inward into the sand,
Cover Shelter for fish, especially young fish, is extrémely soanty. Very
fow deadheads are left, The scanty vegetation provides little summer
and virtuelly no winter shelter. Thlg lack of shelter is an outetanding factor
limiting fish production in this lake. Young game fieh whether naturally hatched
or artificially planted are exposed to predators (pike, bess, etc.) with little op-
portunity to find saving shelter.
Vegetation In general the shoal vegetation is scarce, eonsisting of thin to
rather thiek patches of sedges and bulﬂrushes, some muskgrass here
and there, & few beds of pondweeds. The western bay is the only part of the lake
adequately supplied with vegetation—pondweeds, sedges, buli%ushes and muskgrass.
It is here that most of the fish 1life of the lake,——adults ag well es young,—is
concentrated, Much of the lake is relatively deserted by fish. Around parts of the
lake there are pondweed bede on the slopes beyond the dropoff. The details of the
vegetation,~kinds and sbundeance,—are given on the green card, in columns numbered
to correspond with the numbers given in eircles on the map, The symbols on this

card are explained on an attached white card,.

Natural Natural food for geme fishes is decidedly insufficient in Silver
Food Leke, This is a prime fastor limiting the fish production. Insect

larvee, crayfish, clams and other invertebrates are present in
moderate numbers around the shoasls. Forage fish sre extremsly scarce. Food is not
present in sufficient numbers to support a large fish production,
Fertility The shoal aress, except in the west bay, are of too clean sand to

indicate much productivity. The elarity of the water also indicated

8 low basic productivity. The pulpy peat bottom in deep water must contribute elements
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of fertility to the overlying water, but not enough to meke the lake a really pro-

ductive one.

Spawning No spawning beds were located, but this was likely due to the late
Conditions date when the examination was made. Very little in the way of gravel,

which is required for the spawning of smallmouth bass, was found.
There ig some on the rather narrow shoal off the bluff on the west side of the south
bay. This deficiency in gravel is a main reason why smallmouth bass do not inhabit
the lake, Largemouth bass are less restricted in spawning oonditions, exposing buglk
rush roots or tresh or shells as well as gravel., The same is true of bluegills. The
paueity of brush in the lake provides poor spawnlng conditions for perch.
Predators Relatively few predatdrt were found, A small number of kingfishers

and blue herons ocour, but not enough to seriously deplete the fish
supply if this can be put on a productive basis. Snapping and pond turtles probably
do some damage though their food is by no means entirely fish. Probably the foremost
predators in the lake are the game fishes themselves. Of these the northern pike is
most predacious., The largemouth bass and perech follow. The sucker may be thought of
as an egg predator, but the demage to bass eggs in thls lake must be relatively small
because the bass are seldom disturbed from guarding their nestw and therefore are able
to keep off the egg-eaters. What d@yhge the suckers may do must be far kbre then
offget by the food they furnish the game fish, in this lake which is very deflcient
in forage fish.
Game fish This lake has a very defioclent gams fish feuna., Northern pike and

largemouth bass are feirly common, and pereh, mostly 7 to 8 inches
long, aismoderately abundant, No other species were found.

Northsrn pike are among the most predacious of our fishes, and a really large
production is only attained in waters rioh in food. Basa are scmewhat less predacious.
Conditions in the lake seem exeellent for smellmouth bass, with the exception of the
deficiencies in spawning grounds and in forsge fish supply. In fact conditions

. bosS
excopt in the west bay are much more suiteble for smsllmouth than for largemouth -fishs
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The very large size attainel by soms of the largemouth bass is attributable
to their attaining a venerable age in a lake relatively little fished. Conditions also
seem Pavorable for bluegills,

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

and History from this lake in the good old days, These stories probably
need some discounting. Furthermore a large fish supply

in a virgin leke does not indicaté that the supply may be maintained under fishing.

Coarse and Fortunetely no gers or dogfish occur. The only "coarse fish"

Obnoxious Fish present iftr the sucker, which as stated above we regard as beneficial

in this lelkte. The northern pike is regarded as obnoxious by most
of the Ranch memhers.
Forage Fish A most notable deficlency in Silwver Leke is the lack of forage fish.
This is undoubtedly a prime factor inhibiting the production of game
fish. A few Iowa darters were found, but these minute retiring fish are not of
much forage importance. A few Menona killifish were found, but these for some reason
do not seem to have built up & large population. Spawning conditions for the
bluntnose minnow, one of the most importsnt forage species in our lakes, are almost
absent, This fish uses the under surface of flat objects for spawming. The young
suckers and perch must furnish soms food for the pike and bassg, but certalnly the %
supply of forage fish is inmsufficient to permit the good growth of any large number
of game fish.

Fish Msnagement Proposals for Silver Lake

Silver Lake i3 to be olassed among the moderately unproductive lakes of northern
Michigan. Interrslated ceuses for this eondition were found in

(1) The relatively pure (infertils) water.,

(2) The wave~washed sendy shores.

(3) The poor development of water weeds.

(4) The small amount of gravel for spsvmning, especially by smallmouth bass.
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(6) Almost complete lack of forage fish.

(6) Lakk of spawning facilities for bluntnose minnows.

(7) Very poor sheltsr for young fish,

(8) Inadequate stooking,

Deficiencies therefore exist in each of the fumdamental needs of fish life, which
consist in good faciMties for (1) spawning (gravel, ete.); (2) survivel (shelter), and
(3) growth (food).

These deficiencies are all subject to elleviation, by such means as are outlined
below., There is no evidence of unfavorable conditions which are not ospable of
being remedied, The physiscal and chemiocal conditioms, the relatively shallow depth,
the rather wide shoals and the limited fishing are all favorable factors. This ie

the type of lake which should respond well %o improvement.

Local Even with improvements, Silver Lake can uot be expeeted to furnish
Rogﬁlations an unlimited amount of fishing. We suggest that, irrespective of

the question of whether the state fishing laws legally apply to
this laeke, that these laws be accepted as the minimum regulations for fishing by mem-
bers of the Ranch and their guests, Until the bass become considerably more abundant,
a limit of 3 per day might help.
Fish Refugés The west bay inside of a line between the emst gide of the hook point
and some 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 come
pleted their spawning if the season is late. If bluegilles become esteblished, some
will spawn later than July 1, but it is impracticeble to proteet all spawning blue-
gills in northern lakes.
After smellmouth bass become established and make extensive use of the gravel
beds, the south bay should also be made a fish refuge.
It is important not only to refrain from fishing in the refuges, but also to stay
out of these areas as far as possible because frightenlng bass or bluegill from their

beds even temporarily allows the egg predators to get in their destructive wrk.
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Stocking Sinoe Silver Lake is unsuited to salmonoid fishes, it would be
Suggestions useless to plant any trout. Walleyes are slmost as predaceous as

northern pike, and are not recommended. We suggest that efforts
be concentrated on establishing smallmouth bess and bluegills. Smallmouth bass and
bluegill fingerlings would not be furnished by the state, but are both obtainable
from the U, S. Fish Hatchery at Northville, Michizen., A matter for possible consid-
eration in this conneotion is the interpretation made by some that all fishing
shall be prohibited in "private" waters unless the public is given the right to fish
thersin, provided fish have been planted at public expenss, Soms have interpreted
this to include fish received from a federal hatohery. The law in full on this point
is as follows:
TONLAWFUL TO TAXE FISH FROM CERTAIN INLAND WATERS——
EXCEPTIONS
Act 14‘ P, A, 1923
An Act to prohibit the taking of fish from the inland waters of this state
where the publie is exoluded from teking fish therefrom end fish have
heen planted thersin at public expense and to provide a penalty for
viclation of the provisions of this act.
The People of the State of Michigen eumct:
6442 Inland lakes; prohibited fishing, Section 1. No person shall take
any fish from any of the inland lakes of this gtate, 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 sxeluded from
taking fish: Provided, however, That this act shall not apply to any
small inland lakes covering less than two hundred and fifty escres in
which fish may be so plented without the written consent of the persons
who together own in fee simple the submerged aoreage.
Am, 1933, Act 247,
6445 Penalty. Seo. 2. Any person violating the provisions of this act
shall be guilty of & middemeanor and upon conviotion thereof subject
to a fine of not less than ter dollars or more than one hundred dollars

or imprisonment in the county jail for e term of not more then thirty
days or both sald fine and imprisomment in the disombion of the court."

Eatirely unofficially we suggest that applying for endplanting fish from

Northvllle would not provide any tenable cause for sction 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
informetion smallmouty basa are not purohnsable in Michigan. Eastern hatcheries
listed as furnishéﬂ%this species ares

Waramesug Bass Hatchery (H. W. Beeman), New Preston, Commecticut.

Fred Tresselt, Thurmount, Maryland.

No one is listed as furnishing bdluegills.

There is little danger of overstocking the lake with any number of smallmouth
bass or bluegills obtainable, The fingerlings would probably be shipped when small,
toward the latter part of the summer. Arrangements for securing the fish end for
their trangportation should be made as soon as possible, well in advance of planting
time. Until 6r unless a rearing pond is built, the fingerlings should be planted in
extensife brush shelters in shallow water, the bluegills in the wast bay and small-
mouth bass in the south bay. These shelters should sover a considerable area of
bottom in water not over 5 feet deep, and should be prepared well in advance of
planting time—preferably several weeks ahead so as to allow e growth of insect larvas,
etce., on the twigs.

Largemouth bass fingerlings could probably be planted to adventage also, but
chief emphasis should be placed on the smellmouths. A total of 8000 summer finger-
lingﬂkor 5000 fall fingerling bess would seem in order for the first year or twe.
Later fewer (or possibly noﬁe) would need be planted. Of bluegilli\ fingerlings, 2000
to 10000 annually or bisnmially would seem about the proper planting.

Stockling with bluegills is recommended, not only to provide still fishing
(for the ladles and children at least), but also to furnish more food for the bass,
It has been found that bass production in ponds can actually he increased if bluegills
are reared with the bass.

Rearins Pond It would be much better to hold the fingerlings until late fall, so

they nay be planted at & larger slze when they are morecapable of

egecaping destruction. Probebly the most feasible place for a rearing pond would be
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the smdll swale near the south end of the lake. The bottom soil seems firm and
productive, and probably would regquire libttle puddling with clay. It would be
simple to scrape out the bottom enough to smooth it and make it deep in a pocket
into which the fish would be drawn for seining out, The dirt secrsped out would
form the bank separating the pond from the lake. fhls would require some pumping
from the shallowsst {and warmest{ waters of the lake, When the fish are ready to
be planted, the pump could be reversed so as to nearly empty the pond, permitting
easy seoining from the deep pockets A emall gasoline or electric pump ought to sufe
fices The 1ift would not exceed 2 feet. Whether feeding would be required would
depend on the numbsr of fingerlings being held, snd on the production of natural
food in the pond after fertilizing it 32££, preferably with soms such mixture aa
superphosphate plus soybean meal., Ordinarlly little or no feeding would be called
for. The pond should be run on a twowyear cycle, rearing smallmouth bsss one year
and bluegills the next yeare

After smallmouth bass and bluegllls have become established in the lake, the fry
could be obteined from the lake rether than from the federal hatchery to stock the
resring pond. Or & few adult brood fish could be put in the pond to spawn in boxes
of gravel.

Should it later appear that natural reproduction of the game fish is maintaining
the stoeck at the desired level, the rearing poud could be used for rearing minnows

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

Predator Predators spparently are not a¥ gserlous problem in Silver Leke. With

Control the expeected inorease ln forage fish and fingerling geme figh, pre=-

dators, espeecinlly bird predators, may become more numerous, The
brush shelters, however, should make is easier for the fish to escape these enemies.
The advantages of maintaining the bird life should also be considered, on sccount of
their contribution to the natural beauby and interest of the Rancsh., We see no real
cell for the killing off of the bird predators on the lake.

When a reering pond is built, it will likely be found desirable to hold down
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the predators on this pond, or to keep them frightened off by some means. Some
overhead shelter for the schools of fingerlings to rest bensath would be & big help
in holding down losses from bird predators in the pond.

Since most members of the Ranch regeard the northern pike with little faver,
the control of its 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,

Spawning In order to better the spawning conditions for the largemouth bass
Grounds and bluegills, and to provide spawning situations acoeptable to the

smallmouth bass, & large smount of gravel should be provided. The

gravel should be placed in low heaps, about a bushel per heap, on firm gand in depths
of 1 to 4 feet. 'hen the bottom iz soft, a low box or platform is called for,
to prevent sinking. These gravel heaps should be placed about 50 feet apart in end near
the bays and about 100 feet apart elsewhere, Along the more exposed shores the
gravel should be placed in the shelter of buljfrush petches or of brush heaps. There
is a totel of about two milee of shore line, of which half a mile is in the more
shelters bays. By placing the gravel patches in a zigszag line, about 4 per 100
feet of shoreline would be appropriate for the half mile whioch is sheltered, and 2
per 100 feet for the other mile and a half, This gives & total of 260 bushel
heaps, which could be installed over a period of several years as the bass stook
builds up.

Spawning devices for the minnows ere discussed below under the heading of

Forage Fishes,

Food Inorease A marked increase in the production of game fish in Silver Lake
| will be dependent upon increasing the food supply. This can be accome
plished by three means:
(1) Introducing forage fish, since theme are now virtuslly absent, Good growth
in smellmouth bass seems to depend largely on minnow food. From our surveys of lakes

in the vicinity we find thet a supply of desirable minnows, especially of the blunt-

nose minnow, may be obtained in any one of several small lekes in Montmoreney Coubfy,



north of Atlanta, namelys

Bruéh Lake (bluntnose minnow numsrous)

Valentine Lake

Twin Lake (at edge of Atlanta)

Rush Lake

South Tomahawk Lake (zolden shiner especially common)

North Tomahawk Lake {bluntnose common)

§ Lake (bluntnose very numerous)

Long Lake (bluntnose numerous).

Long Lake and S Lake, in Secs. 29, 31 and 32 of T+ ® N., Re 4 E., would seem in
som§ ways the best bet. Care should be exercised to make sure that only minnows
and shiners are taken, since rock bass or other inferior species might otherwise
be introduced. It would be well also to make sure that no complaint or illefeeling
ariao a8 a result of seining out minmows to stock Silver Leke, even though the min=
nowa abound in the other lekes.

The laws state that "it shall be unlawful for any person to use minnows
exelept for bait used in hook end line fishing”. Permission from the Conservation
Department may be needed hefore these mimmows are taken. The 1¢3wa also state
that seines used in inland lakes shall not exceed thirty feet mvg length and eight
feet in widthe.

A total planting of 1000 to 5000 minnows a year for several years would not be
excessive, if the whole plan here suggested is followed out. Later natural propega-
tion of the minnows ought to suffice to build up the stook.

(2) Providing minute food for the minnows and for the fingerlingd( game fish.
This will be in part accomplished by the brush shelters and increased weed beds,
sines insect larvae, snails, etc., find necessary attachment space on thase objects.

The general fertility of the water needs to be increased, however, so thet

microscopic 1life will flourishe. The very small animels which nourish the minnows



and fingerlings must also have thelr food. Studies over many years in Wisconsin
indioate thet phosphorus is generally a prime factor limiting this basic food pro=-
duction. A few hundred pounds of superphosphate a year will often double the
phosphorus content of a small inland lake. This phosphorus, though present in such
minute gquantities, is sbsolutely necessary to the growth of microseepic lif'e., Lakes
like Silver Lake vhich lack an outlet are especially suited to fertilization, since
the material sdded is not washed away, Such clear lekes are usually very low in
fertility, and to insure good fish production need to be fertilized just as poor soil
must be fertilized to yleld a good farm orop.

Manure will serve well to fertilize the weter, but may be objected to from the
viewpoint of appearances, or as just "the idea". An early spring application of manure
around the shoals, especially near plent beds and brush shelters; should be & helpful
and o heap method of increasing the food production and hence the fish production of
the lake, If this were done before the summer season, no ill effects or injured
sentiments would result.

Even if the application of mantre be approved, further fertilizing would be
desirable, especielly to increase the phosphorus content., The use of one ton of
superphosphate per year is recommended. To avoid the labor of gpraying this over
the lake et frequent intervals, the device adopted in Wisconsin is recommended. This
is to put the fertilizer in a perforated wooden box floated near the surface in deep
water, The superphogphate gradually dissolves out through the holes in the box, and
is carried by fhe superficlal currents to all parts of the lake., The box could be
fastened to the under éido of two ocedar logs held apart by eleats at the ends. A
door in the top of the box would provide meens for adding new fertilizer when the
supply has washed out, The size of the box and the number bf holes should be regulated
or chemged so that one filling a month would just about suffice.

(3) Providing spawning facilities for the forage fish, This is of prime

importanee, for the growth and numbers of the bass will vary with the minnow supply.

The bluntrosd minnow is the species which can be increased most feasibly, according
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to present evidence, It spawns on the smoothfﬁgﬁgkkurface of any available object
(wood, erockery or metzl). Slabs or old boards weighted or steked down in water 6"

to 24" deep serve well, These may be made up as shown in Figures 18 and 19 of the
accompanying diagram. Putting the slabs or boards together in sueh a fashion keeps
some of the surfaces a little off the bottom when the structure partially sinks ihto
the bottom. The structures can emsily be raised or moved a few feet when necessary

to maintain them at the proper depths and just off the bottom, The bluntnose minnows
introduced in Silver Lake will spawn under such slabs, producing broods of little fish
through the summer, Approximately 200 of these minnow spawning devices are recommended,
These could be installed over a period of years, but some should go in before the mine
nows are introduced, preferably in one of the bays. And the minnows should be re-

leased near the spawning devices,

Increase of An increage in the weeds beds is desirable, because the weeds increase
Vegéﬁation the food production and furnish shelter, The concentration of fish in

the west bay of Silver Lake ig an exemple of the beneficial effects
of weed beds. We were told that these weed beds in the west bay were largely the result
of plantings in the past by Terrell's Aquatic Nursery. These beds in this sheltecred bay
looked like natural products, to be expsdted in such a position, but may have been
increased by the artifiecial planting. However, that may be, the lske 1is still die=
tinctly defiocient in vegetation.

Planting weeds without ehnnging the conditions usually results in failures,

for the woed 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
curfent action, but also washes the send of the shoals clsan of fertility., Increased
shelter on the shaols will be conducive to the naetural increase in weed beds, This
increase can be accelerated by planting muskgress and pondweedes in the lee of wave-
breaking shelters. Suffiocient weeds cen be obteai ned from the west bay of Silver Lake

and from Bush Lake., Plenting these weeds themselves rather than seeds is advdsed.

Some tubers of liliea may also be planted in the lee of shelters, to add to fish
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shelter and also the atitraoctiveness of the lake., Where the shelters are placed on
sand, it is advised to carry out a scow load of black soll to dwmp into the shelter
and in the lse of the shelter, to aid
and in establishing the weed beds., A ball of elay about the routee 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 transplante
ing. There is very little danger of producing any excess growth of weeds in Silver
Lake.

Fertilizing the lake as suggested above would doubtless help inorease the weed

growths,
Cover Probably the most feasible means of Ilncreasing the fish production and
Increase the fish cateh in Silver Leke is to increase the shelter. The new

weed beds will help, but log=and-brush 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 smount of cover should be added before restocking the lake, to
provide a reasonably safe place for planting the fingerlings. Exposing the fingerlings
to the hungry predators is an invitation to costly failure.

Some wmay object to the idea of putting brush into a lake, but if this be done
correctly no unsightliness need result, and the brush will remein secured in place
beneath the surface. It cean be pointed out that fish can not be produced in & clean
besin of pure water., The fish need shelter, and must have food on which to grow.

The shelters should be placed in various depths, from 2 to 15 feet, but should
be kept below 1 1/2 feet from the surface to prevent destruction by ice, to maintain
appeerances and to prevent interference with boating. Those in shallow water will
serve chiefly to shelter young fish; those in deeper water will attract large fish,
Such sheltars along the east shore would provide fishing close to the lodge, and would
apread the fishing around the leke. A few large shelters should be hung on the
slopes beyond the dropoff to furnish shelter down into water 10 to 20 feet deep.

Various types of shelters are illustrated and described on the accompanying
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leaflet, Lerge rectangular shelters such ae shown in Fig. 9 would be good for
Silver Lake, especislly in 6 to 16 feet of water., The hollow center provides
protection for the estaeblishment of weed beds. Protection can also be afforded
by paralleling the shore with the "ladder shelter" shown in Fig, 4. If these are
built loosely so the brush stends up three or four feet off the bottomj an effective
wave breaker results, giving prodection in the lee for the establishment of weeds.
The smaller fish will find shelter in and toward shore from these ghelters, while

larger fish will hand}around outside, Sets of sbout three of the ladder shelters

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

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

Eveantually betwesn 50 end 100 shelters averaging 20 feet in length ars recom-
mended, to be ket arond the entire shoreline, including the beys. These may of
course be bullt over a period of years, as the fish supply builds up. The first
shelters to be constructed should be in the shallow waters of the beys, to provide
a place for planting the bass end bluegill fingerlings, which should be planted this
SUEMOT o
Chennels to When the leke level is high encugh to flood adjacent swales, cone
Conneeting nectiogsat least ten feet wide should be maintalned, for these swalss

Wators would then provide fine feeding and nursery waters.

BUSH OR DOLIAR LAKE
The other lske on the Ranch property is reletively insignifieant, whether
Judged by its size, scenio attractivensss or fish possibilities,

Deacription of Conditions

Size The area determined by our survey is 10,5 acres, approximately 1/15
that of Silver Lake,

Inlets and This lake lies in a depression, and has no inlet nor outlet.
Outlete

Character of The slightly brownish water of this lake contrasts with the clearer

Water water of Silver leke, Its naturallf fertility is probably highere
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Temperature This leke, like Silver lmke, has no thermocline: +that is, its
waters are all rather warm in the summer. Actual figures ere given
on the accompanying gray card,
Oxygen Dissolved oxyzen is feirly high at the surface (8.3 parts per million),
considerably reduced at midlevels (5,2 p.pem) and very low near the
bottom (1.1 pepems). Coupled with the rather warm temperatures, it is clesr thet this
lake furnishes no fit conditions for salmonold fishes in the summer,

Othar Chemical The water is decidedly allmline, hag no fres carbon dioxide except

Conditions near the bottom and is moderately soft.
Except for the lowest 4 meters, the water in summer seeme suitable for fish life.

Depth The shoals are fairly wide., About half of the lake has a depth of
less than 15 feet, The maximum depth, found at the eenter, is 9.2

meters (about 30 feet).

Bottom A feirly wide sandy margin surrounds the pulpy peat which floors the
desper perts of the lake. There is some gravel along the east shore.

Cover A little cover is provided by sticks and deandheade along the sand
margin, but most of the shelter is furmished by the vegetation. The

cover factor is of no great importance, because few predators occur in the lake.

Vegetetion A considerable amount of vegetation ococurs. Rushes, sedges and musk-
grass line much of the margin,

Miuskgrass is mostly outside the rushes. Pondweeds also o sour, but

are not especially abundent.

Natural Natural food as a whole is relatively scarce. Aquatic insects are
Food moderately common. Green frogs abound. HNo minnows were found. Iowa

darters were the only forage fish,

Spawn A few cleared patches, apparently sunfish nes%s were found on the
Coﬁdition west side. Some gravel wes found on the east side. Spawning conditions

for largemouth bass and bluegills seem fair,

Predators | Hone found.
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Geme Figh Pish must be very searce in this lake. None weres caught in the net

sets. One small perch was found dead on the shore, indicatihg that
dwarfed perch probably oceccur, The few apparent nests suggest that some kind of sun-
fish also inhabits the lake in smsll numbers.

Coarse and None found.
abnoxious Fish

| Forhge Fish Only Iowe dartera were found, and these fish, of madiccrOKforage

value, were not abundant.,

Fishing Reputations The lake is not fished, and noreports on former fishing were

and Historz he&rd,.

Fish Managemeut Proposals for Bush Lake

There is no apparent reason why this little lake should not support a moderate
number of geme and pan fish. We recommend t hat an ateempt be mede to establish
largemouth bass and bluegills. The oonditions do not appear famvorable for any

kind of trout.

Local Applying the stete laws to this lake should be adequate.
ﬁos&lations .
Stocking Bush Leke should be stocked with largemouth bass and bluegills. The

bass may be obtained from Silver Lake., Two or three dozen breeders
or 200 or 300 fingerlings should serve to indicate whether the bass will do well.
A few ennual plantings of about 500 bluegill fingerlings would give this species a
test.

Improvements Since spawning conditions are fair for these specles, and since predators e

ere almost absent, cover rather good, any extensive "improvement"
work in this little lake would hardly seem worthwhile. A moderate emount of brush in
shallow water might help in getting the bluegills established. Ome large brush shelter
in water about 10 feet deep would provide some cover, and would consentrate the larger
fish to meke it easier to determine if stogking hag been successful, If fish become

well established, farther lmprovements may seem desirable in the future,
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Forege Fish A feo hundred minnows could be planted in the leke to provide food

for the largemouth bass. Golden shiners would be good.(These are
abundant in South Tomehswk Lake, HMontmoreney Countys)

INSTITUTE FOR PISHERIES RESEARCH
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LAKE IMPROVEMENT ~ DEVICES

* MINNOW SRAWNING DEVICES
B BABS SHAMANNG BOXES
A BRUSH SNELTER

See Other ‘Side



DIAGRAMS

Fig. 1. Frame for ladder shelter.
A cross-member in the middle 1s 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
1s desirable. If bullt too narrow the shelter 1s apt to turn
over when belng submerged. .

Flg. 2, A method of fastening the several pleces of the frame.
By notching and wiring as shown, spikes or nails are not
needed. .
Fig. 3. ©Shelter practically completed.
Brush 1s more loosely packed by placing some brush
lengthwise to the frame as shown.

Fig. 4. Shelter completed.

i The pole 1s 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 bullt where i1t is to be submerged.
Brush 1s generally piled to a helght of 3 to 5 or 6 feet. The
wire holding down the upper timber should be stapled to the
timber.

Flg. 5. Method of welghting 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 bullt on rafts or on the ice where
they will not submerge prematurely by, adding the weight.

Flg. 6. Method of welghting shelter.

This 1s considered superior to placing the weight on top
since the shelter has no tendency to be top-heavy or to turn
over while belng submerged. One bag at each end may be suffi-
cient, the number depending on the sizge of the shelter.

Fig. 7. Method of weighting shelter.

Sultable 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.

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

”

Fig.
Fig.

Fig.

- Flg.

Flg.

Fig.

Fig.

Flg.

Fig.

Fig.

Fig.

Fig.

DIAGRAMS

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

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

11. Circular shelter, starting construction.
Wire 1s temporarily fastened down to prevent 1ts being
moved.

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

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

14. Wiring bag.

If wire 1s placed through bag and then twisted around bag
there will be less tendency of the sack slipping out of the
wire.

15. Method of placing shelter on slope.

If the water is too shallow above the drop-off and if the
slope 1s sharp and extends into deep water, the shelter can be
‘held on the slope by use of a stake and wire as shown. Once 1t
has settled down the shelter will stay on a slope of consider-
able angle if currents are not strong.

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

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

18. BSlab device.
Staked to bottom in water % to 1% feet deep. Used by
minnows for spawning.

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

20. One method of arranging ilmprovements.
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