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GENERAL COMMENTS ON LAXY INVESTIGATIONS AND LARE IUFROVEVENT

The work of the Imstitute in its lske investigations comelsts chiefly of two
major {tems! (1) the examinstion of ihe lakee to d.etermin‘e the eanditions for fish
1ife wnd (2) the recomwendations for the imorovament of these conditioms, A
gensral dlscussion of thess two ftews follows, = o v. |

This work 1s carried on hy the 'ﬂoh:! party. This perty generally consiets of
seven men, some of whom have epeclalized in certain phases of the wo;-k. Those
fagtors which sre known to ;nfhaaaoe fish life, directly or indirectly, are glven
consideration and are recorded on maps and field notes, Unless good maps or sire ’
plain maps of the lskoe are already svaileble, tha lakes are surveysd. poﬁths are
taken at many ’lbcalltiec mad are reoorded. The kind of bottom end Hnds and
éh;ndaneo of affustic vegetation are listed. A cheslaal smalysis ie mode to determine
thev amennt of oty;gon presant at v@rlms depths, the meldlity or alksitnity of't‘ha
'l‘vatar.» snd the csrbvcm doxtde and oeﬂdﬁ other substansss. Temperatures nre token
At gu_dcptha. A study of the food end shelter {s mode, Spewning beds ere glven
epecial considerstion d:,xr!n‘g epaming seacons. An inveatiBation of the predstore is
made. fome metting is esrried on to determine the growth of the fishes, Oertain
minor factors are also oonzidered.

Aren, depths, kind of dottom, losation of wead bdeds, stundance of weed heds,
spawninz arems, shelter, snd arount of shoal ares are recorded on the mmps, Other
inforzmation ie listed on cards espscially prepared for these items,

Lake improvement recommemdations

The imorovemsnts N8 -mwended devend on the conditions of the lake. They ore
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basdd primarily on three fastors which are osgmtia} to fish 1ife, A fish must have
food, it must have protection and, unless we depend entirely on «toaking, it muet have
proper conditions for reproduction. Jertain chemical conditions are also essentigl,
If, however, a lake is not suited, chemically, or in temperature conditions, for
certain speclies, nothing can ordinarily be done to alter conditioms,

The several ltenﬁ are civen separate oonsiderationt
1. Stocking The requirements of the more common fishes ai-e fairly well mown,

An examination of the fauna slready present, snd of various faotors

in the lske indicates which fish may be expected to do best in that
particular body of water. Generally conditions are favorable for a number of specles
and, in such cases, the Xind of fish recommended to be planted depends to some extent
on the desires of those who fish the lake.

The mundber of fishes recommended for Qtocking depends on the munber slready
present, on the amount of food available, on the amount of protection, on spawming
conditions, predators, amwnt of choal area, general:depth of lake, size of lake,
amunt fished and on certain other items, The improvement work and sﬁrvey work are
not intended to take the place of all stecking. They are lntmdcd.,partly, to make
intellizent stocking possible. It ds possible that fish may de placed in lakes
which need no stocking or are already over-ctocked, they may be placed in waters for A
which they are not sulted, or, thoy: may be plaged in lgkes with little or mo pro-
tection, only to be consumed by the larger fizh very scon thereafter,

¥o definite formula for stocking 1s avallable. After the variocus conditions
are ziven due consideration, the mumber of fish which is considersd desirable is
recommended.

Consideration is alzo glvento the danger of over-stocking, which often results
in the Awarfing of the species planted, or in unfavorsbly affecting the growth snd

sur_vival of other fish. Thue a heavy overstociking with perch fingerlings will

doubtless lead to a great increase in the dsstruction of bass fry.
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2. Jood The growth rate of a fish, within certain limits, depends largely on the
| amount of food eonszm:e.d. Tood algo hos a direct relationship to the

fighability of a lake—waters sontalning many fish need not necessarily be
g00d fishing lzkes. An ideal lake, for fishing, i{s one in which the fish have food
encugh to grow well, but in wshich the food is limited encugh so that the fish can
be temted readily by the angler. In lakes where food 1s present in largs enough
emounts for the fish population, it may be desirable to inerease both fish and fooa.
This i» especiaslly true of some more or less barren lakes,

In water, es on lsnd, all food depénds primarily on the bealc fertility. The
elements are used by the mioroscople plsnts, and by the coarse vegetation. The
mirate plants sre eaten by the small animals which, in turn, are caten by larger
organisms and these are eaten by still larger_ ones, écme speclee of flsh eat the
very tmall organisme, and a few feed on larger vegetstion, most of the food fishes,
however, 1ive om larger oré;ntsms which have receh‘;d their food, directly or ine
direetly, from the microsgopic plante.

The fertilizstion of lakes to ;nereane 'f)aaio fortility s not recomnended
except looally or experiemtnally. After more experimental work has been carried
on {n this connection, it is posesidble that mesns of inoreasing 'bas!_..c fertility at
reasonable cost may be developed.

‘Studies of minnows and other food organisme are made, but, the @:st satin.
factory mans of determining fo04 appears to be by an indireet method-~by det ermin-
ing the growth vate of the fich. SIt n fleh grows fast, it may ‘e assumed that it
is obtaining proper nourishment,

¥00d may be increased in s mzber of ways. In lakes contalning few wee d beds
the increase of vegetation slds in providing eultable conditions for srowth of
aquatic inseats, If saltshle forsge fish are nd present certain sndeies of
desirable mimnowe can be introduced. Erush shelters incresse food.

One of the bert waya of inereasing #ocd ig througzh the providing of proper

facllities for the spamning of bdunt-nosed minnows snd certain other species, Such
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spaming places may be provided easily and economically. These very desirable and
non.predacecus minnowz lay thelr egge on the undereside of flat objects which gre
rosting on the bottom in zhallow water. They lay their egge on tha under zide of
most any objects found in water from 3 inches to 20 inches deep, provided the under
gurface is flat or nearly flat.

The sogompanying dlagram echows ome method of providing suitable spawning sreas,
8labs are genorally available near most of ocur northern lskes. These are excellent
1f submerged with the flat side downward. The mmmt'shouﬁ is considered more
desirable than individial slabs becmuse, in this arrancement, sonditions will still
be favorable for spawning even after the device sinks into the bottem for a few
inchet., Any other flat objects are useful in this method of increasing the fiesh
food.

Resorters havs a tendenay to %clean up* the shores and, in so doing, they remove
those obJjects which asre highly desireble for the minnows. It is generslly recommended
too that persons refrain from “cleaning up" the lake shores to too great =n extent.
1f necessary the material osn be removed from in fromt of eottagga or bathing besches
but 1t should be moved elsewhere in the lske rather than be removed from the water
entirely. The sladb devices should px?ove to be unochjectionable except, poseibly,
on bathing beaches,

The slab arrangements have proven so sucoessful that they are recommended foi-
most lakes, Since construction of these devices 1a generally demonstrated whers lakes

are examined, the methods of imstalling slabe are not discuesed here.

3. ghelter This item, =n extremely essential one, is quite often overlooked, I¢
a man wished to ralse foxas, chickenz, rabbits, and hounds he would not
put them nll {n one enclosure and expect good results from nll four

Ximis of animals, The fishes in a lake cmnot be separated, tut, epﬁdltions can be s

adjusted that the yaung fish may find safoty and may keep from tecoming the food of

other species or of the adults of thelr own species. Many fish are cannibalistie,
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Many have highly predssceocus tendencies, Yhether young fish be planted or result from
natural reproduction, many of the young rust survive if fishing is to remain at a
constant leyel or 1f it 42 to improve.

At one time a considerable quantity of lozs, brush and dsadheads were found in
the shallow water of most of our lakes. With resort development this shelter has
been gra&unlly removed and today many lakes offer no protection except that which the
woed beds may afford. In winter most of the vegetation dles and the smaller fish may
have no protection at all. XEven in summer the coarse weeds offer only a limited
amount of safety.

A very sfgistastory device, easily and ,economically wade, serves excellently to
protect younz fish, Experimental bruch hesps have proven suceeszful to an almost
unbelievable oxtent, in sheltering young flsh.

The conatruction of these shelters dépends to a large extent on the kind of
materisl availgble. One way of constructing a brush shelter is illustrated in the
eccomanying dlagrem. This type of chelter iz espscially desirable in some lakes
beowmise the open sheltered center of the heap offers the opportunity for establish-
ing weed beds., Silt tends to collect here and the current action is more or less
broken, giving weeds s better chance here than elsewhere to besome established.

Other types of structure may De ured. On barren shores rich soil may be pleced
in the open areas and vegetation may be plsnted.

The shelters designed primarily for protecting the growing fish should be
placed in fairly shallow water vhere the small fieh are foumd tut should be placed
Just deep enough so that they wlll not interfere with boating and with the zcenle
aspect, and 30 that they will not be damsged too much by ice sction. (Zxperiments
to determdne the effeat of lce notion on the brush shelters were not conclusive
during the last winter becaame of the mild conditione and resulting lack of the usual

smount of ice.) Other rhelters may be placed in deeper water, to stirast large

fish for sngling,
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Orchard trimmings, bhecmee of their hardness snd "kinkiness" rnre espeelally
desirable but, where noé readily availsdble, other brueh may te used. Oreen brush
will last mach longer then 4ry bPrush, The brush should not be packed but should
be loosely woven or put together.

Algse and insects are usually found on and among the 'brush,‘ providlng food.
The two chief items in the 1ife of small fish are thus provided,—-they have the
necesopry shelter and have accest to focd without leaving their protected ares.

Incidemtly, fishing is also improved, vhere food is limited, since larger
fich tend to coneeut‘rato arcund the shelters. This concentration i’; due, of course,

to the fact that the large fish are looked for food. Experience in may gountries
"and states has proved that fishinz s made easler and better by the instsllation
of shelters.,

Brush shelters tend ® improve all lskee but are most essential, especially in

summer, where vegetation 1s not abundant,

4. Spswning Deds  Verious fish have 4ifferent spawning requirements. The nest
vuilding fishes, espscially bass and bluegills generslly spawm
in water from 1 to 6 feet desp. lLorge-mouth bass and .bluegills
may build their nest on gravel, chips of wood, roots of vegetetion, and on other
fWubstanoces. Oravel is conmsidered most desirghle but these fish do not always use
it even when it !.Q available. Smalimouth bass almost invariably use gravel for their
nests., The introduction of g@ravel in the spawming areas, if little or no gravel is
present, is desirgble aspecially for small.mouth bass, and to some extent also, for
large mouth bass and blueglills.
where the bottom 1s firm, mravel may te placed directly on the shoal tottom,
either evenly strewn or {n piles not more tham 2 or 3 Iinches hish at the center. The
plles are especially needed if small-mouth bases epawning is to be increased,
there the bottom of the choal 18 very soft, gravel will aink cut of sisht, Here

waterlogzed chips or aticks can be strewn over the bottom to form the bottom of the



7=
excavated nests, if spaming conditions for dluegills or large-mouth bass are being
imoroved, If the spawning of small-mouth base 18 to be increased in lakes with zo0ft-
bottom shoals, cosrse gravel thouléd 'ba.mt in spswning boxes, Fine gravel and soms
sand mixed with the coarse gravel is satlsfactory. The boxee should be about 3! Xx

3V, with walls about I* hish. The gravel should fill the hox even with the edge.

5. Predator contrel = OGar and dogfish and other objestionable vredatory speclee may
have a decided affest on keeping down the fish population.
Where such fish sre slundant control measures are desirsble.

The fish.eating birds, such as kingfishers, bittern and heron do some damage.
Studies now baing made will mdicate; more or less, the extent of the injuries done.
The killing of these birds, on lakem, will not now hé redommended, since the fuil
extent of thelr dsmage is not yet kmowmm. It is possible that their value to
ornitholosists and nature lovers may more than balsnee ‘heir destructive tendeﬁcies.

There has been much dlscuseion on the snapping turtle, It is wall known that
it will Xil) shore bdirds and swimming birae, that it will tske fish without heslia-
tion from stringers or nets, end that it will eat dead fish. Those who have studled
snappers 4o not doubt that the turtles are perfeoctly willing to include fish in
their dlet. However, it 1= not lmown to us, how capable the animal is of obtalning
1live, healthy fich under natursl conditionsz, thether or not it 1s deatructive to
spawn must also stil) be determined, | If 1t eats chiefly dead or weak fich, good
rathey then harm results, <Since many persons regard the snaprer ge a degirnble food
ftem, 1t mst be regarded as having a definite economicwplue. It is possible thnt
the snapmer is a eericus menace to fish life but, until further evidence has teen
obtained, we have no grounds for making recomrendations for the control of this
ereature.

Prodatory control is recommended where such control 1is conzidered neces-ary.

Objeationzble fiches are usually hest reduced in mumber by spsarin:; or by nettinz.
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6. Aater Level The raleing and lowering of water level, in lakes where this is
possible, presents a oroblem which must be iven consideration,
This item will be discussed under separate reports of those lakes

in which the water level iz artificlally controlled,

7. Other A discusston of other items needing consideration will be found

regommendations 4n the reports on individual lakes. This inoludes such matters as

planting of vegetation, removal of vegetztion, ats.

The {mprovements recommended are not rgdical ones. They have been used success-
fully in other countries, or have bsen studied and considered carefully. 'rhaﬁumrove-
ments are based on a study of the needs mnd habits of the various fishes.

The practicabllity and costs of improvement work has not been overlooked and
the esthetioc side has been given due consideration. The extent of {mprovement work
suggested is based on the needs of the fish, but is limted to vhat we consider a
reasonsble expenditure of t{me and money,. |

The Institute for Fisheries Research is always willing to try to answer eny
questions concerning ocur lakes. Many questions are still unanswerable and some
problems are now being worked out. The organization, however, 1s cquite optimistie

_ as to the value of improvement work 4n dbullding wp ﬂshing”:mr 1lakes.

INSTITUTE POR YISHERIES HEIZARSH
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BRUSH SHELTERS

\/
BRUSH \(/ TYPE I SHELTER BRUSH
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BRUS’V%\\J //

= SAND BAG

METHODS

OF
BUILDING VP ENDS
To HoLD SANDEBAGS.

Calcium chloride bags cam often be obTaimed <£ryom
highway depaytments. These bags are ideal when €illed,
with sand.

v TYPE T& SHELTER

AT SAND BAG WIRED ON

CRQSSs TPIECE.

SPIKE METHOD oF FASTENING

F = FRAMES AT ENDS,
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