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The WOl"k ot the l111tttv.te· t.11 lt• lake 1n..-08tlg.atlons CO'ft1Ut1 chiefly of two 

ma.few ltenu (1) the aaad.Mtton of the 1.ake to c!t!tendne the condltloni f'or fl ah 

lite l!l1l4 (1) 'the reoomeadattont tor the lJnr>rovMletlt ot tbe-e oondiUcmt. A 

ge,tera1 4houulon of theq two lteme totiOff. r1 

Tht• work 1.e Ot\1'1'1.et! on by the fte1d pari,1. Thlt party generally- contlth of 

seTtm INffl.1 some ot whoa haft •peclalhe4 tn cendn phasew of the work. '!tbo~e .. , 
f'actore mlcb are 1mown. to lntlueaoe fitth llte, directly or indirectly• are given 

con114vatlcm tmd are record.ed on r:Aal>" and field notes. Unl"s good. IM.Pt or d,,-.. 

pltiln maps of t~ lab• are alrea47· aYatle.b1e, the l.$ke1 are I\Jffe1'ed• Depths an 

taken at ffld7 tociul tie• m,:4 ore reool"ded. The kind or 'bottom end kl Me and 

a'hlnt\ano. ot &4UaUo ••«ettltlon are ltated. A chnd.erJ. ~al,Ytlfl it· made to determine 

the "1DQIQnt of oqgn present at va.rl0\1.• depths, tbe acidity or tiilksllnity of tbe 

•ater, tm4 the carbon 4le>xl4e and certain. other subttaM'»• femper11turet ,a-e t~en 

at e.11 depths. 4 alutt, ot tbe food Md •hett• la mede. Spawnln& ~di ert, given 

' 
~peclal conslder4tio11 cblri'f'lC epaftin« seasons. An t.nY"Uptlon of the 1>red.ator• 1• 

made. tome qttlng 1t canted O'ft to ·d•tefflM \be growth Of tbe ftth••· Oertai11 

A!'ea, dfrpth1 • ld.114 of bottom, location of weed bed.1 1 andanc• or weed t e"!a, 

q>otdn.g ffel'ln, lbelta, Attd. llfflO\ttlt of "hoal sea are recorded on the ~•• Other 
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ba•~ prlmarllr on tbr" factors Yhtoh are euential to 11th life. A thh nud hnve 

food, it nust have protection and, unlen we depend entirel7 on !!tocking, lt l!ll.tt have 

proper condition• for rtrp1'0duotlon. Omaln chemical conditions &re alto etsentlal. 

It, however, s lake b not su.lt•d, chemically, or in temoez-ature aonditione, tor 

cotai11 wpeole-. nothing can or4lnarlly be done to alter conditlont1. 

!b.e seYeral lte• aN d'f'en separate oondderattons 

1. Stooldn.g !'he requirements of the more common fhhes are fairly wll known. 

An azand.natlon ot the f~ alread,r present, and ot Terlou1 factor, 

ln the lm lr1dloatet which tbh ma, be e:xpeoted to do best 1n th~t 

-pal'ticular boq of water~ Generally oondltlone are favorable tor a nudler of ~ec1es 

en4, in wch oases, the ldud ot tish recommended to be planted d.epend.1 to some extnt 

on tho d.edre1 ot tho,e wo 11th the lalce. 

The nud)er ot fhhe1 recommended tor stock1ng depends on the nu.ni,er Already' 

present• on the amount ot food avAi lab le, on the aJllOUnt of proteotlon, on apawning 

cond.1t1ona, predator•• amtJOJlt of' shoal a.Na, general.!4epth of lake, dze of' lake, 

&ll>Wlt :t'bhed and on certain other items, The improvement work and t1UJ"Te7 work are 

not lnten4e4 to take the plaoe of all atocldq. '!hey are lntn.cted, partl1, to make 

lntelllpat stocking possible. It 111 potdble that fish t1Ja1 be placed in lakes 

which need no tttocking or are al:re&dy oTer-stoclted, they may 'be placed in water• for 

Which t.l1e7 at>e not suited, or. the1 ffltJY 'be plaoed in lakes with little or no pro

tection, only to bt contlWDed b,- the lar6ff" 1'1$h very soon thereafter. 

lo detinl te 1ornu.la for atooldng h available. After the varioo• eondi t ions 

Bre given c:m.e condderatton, the mml>er of rt,h which 1.s considered dedrp,llle 1s 

recommended. 

Consideration 1s ah:o giTm to the da11gGl' of over-ttoeld.ng, which often re~lh 

ln the dwarnng of tbe apecies planted, or in unfavortthly affecting the growth and 

"Ur__!ival of other fhh. 'l'hu.s a heavy overstocking "1th perch fin&erlln..$11 wi 11 

doubtless lead to a great increase tu the destruction of bau fry. 
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fhe growth i-ate of n fieh, within certdn limits, depends largely on the 

amount of food cottwmed. Vood also hu a direot relationship to the 
'. 

fitha'b111t7 of a lalat waters oonta1nin.g man.v fhb need not neaeHarlly be 

goo« tithing lakes. An ideal lake, for f1sh1Jl8, la :1one in wh1oh the fhh have food 

enov.gh to grow well. bu.t in which the food 1• limited enough so that the fish can 

be tempted read117 by the angler. In lsbs where food 1, present 111 large enough 

emunt, tor the fhh population, 1t ma,y be detirable to increase both fhh and. rood. 

'rhit h e1pecially true of some mol"e or leu barren lakea. 

In water, as on land, all tood d.epe,41 pl"lmarlll' on the baalc tert1lu1. The 

element• are u1e4 by the lld.Cl"o1oople plants. and by the coarse vegetA.Uon. 'rhe 

m.1.mte plants ar• eaten by the small animals which, in tUl'U, are eaten 'by larger 

· organl111s and these are eaten b,1 still larger_ ones. some species ot t11h eat the 

Te'f'7 small organisms• and a fe• :f'eed on larger vegetation, most or the food thhes, 

howTer, live on larger organhm1 whioh ha?e received their food, directly or in

dtreotly, from the mteroseopte plant•. 

The ferillintton of lakes to tncreaae baslo tertlltt7 b not reconmended . . 
except locally 01" ex-p«imntnall7. After more experimn.tal work has been carried 

on in thh oonnectlon, tt 11 possible that means of tnoreadng basic terU. Ut,y at 

reaaonll'ble cost ffll\Y' be develo~ed. 

Studlff of mhm.ows el'ld other food organisms are made, but, the most sat111-

f'aotor1 mMUJ of det~rmlntag to-od. tl'!)poara to be by an !11direct method.,..,.:t,y d.etel'min~ 

1ng the gowth hte of the thh. It o. t1.sh grows :f'ast 1 it may be as9'Uffled that it 

it obta.lning proper nourishment. 

?ood may be inOt"eased in a nn.ai,er of ways. In lake• Mntoln.lng fn weed 'beds 

the lnarea.,e of vegettttf.on .tdda in pro111d1ng mi!.table conditions for growth of 

aquatle 1nseote. If tult6lble forage fish are n~ present eertain 9!)4c1es of 

desirable minnowg can be introdueed. Brush shelters inCJ'ease food. 

One of the beat ways of 1noreadng tood 1.u tbrou.gb. the 'Providing of proper 

facll1t1et for the si,awni'tlg of bbt-nosed. minnows and eertdn other ,rpecies. Such 
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spa.wntne plecea ma,y be provided easily and economieal.ly. Thete very dedrable mid 

non-predaoeoua mlnno•a lay their egg11 on the underside of flat objects wh1c.'li a.re 

resting on the bottom in shallow water. They lay their egg. on the under t;!lf rie of 

moat AJ17 obJecta f0t1nd in water from 3 inches to 20 inches deep, provided the under 

surface 1• flat or nearly flat. 

The aocompa1lT1,ng diagram ehows one method of -provldin« sut table apawntng ai-eas. 

Slab• are geMf'ally available nhJ' moat of our northern. lake,. These are excellent 

lf eubmerp4 with the 11.at st.de d.ownWal'd. The Rl'Tan~t · shown lt aond4eJ'e4 more 

dettra'ble tba.11 tu!:ridd.al slabs becausie. in thi• 8l"rangement, oondi tiont wt 11 still 

be f'anrable for gpaW!liag even after the device d1'lks into the bottom tor a few 

inches. Any other fle.t obJects are useful in this method of lncreMing the flth 

food. 

Resortere have a tendency to 11 cleen up" the 9hons and. in. so doing, they rerno11e 

tho•• obJeoie which ere hlgbly 4ea1rable for the mlftuo,r1. It is generally recoimnended 

too that persona retrain from "cleaning u.p11 the lake shoras to too great si extent. 

11 ueoeHeJ'f the material can be removed from in tront of cottages or bathing beachea 

but t t shco.ld be moved elsewhere in the lake rather than be removed from the water 

entirely. 'l'he dab de'ri.oes ehoo.ld prove to be unobJectionable e.xoept, posdbl,y, 

. on bathing beaches. 

\'be dab arran~ement• haYe proTen 110 IUCcessful that they RN recommended for 

molt labe. Since cou1tru.ctlon. ot thete deTlcee h genel"ally demonstrated. where lakes 

are eu.mined, the method• of installing slabs are not di1cu11ed here. 

3. Shelter Tb.la 1 tem, an extremely- essential one, b quite often overlooked, !.P 

a man whhed to rahs f'oxe, • eh1ckeng • ralibi h • 11.?ld hound.1 he wou 1 d not 

put them nll t.n one enclowl"e ~nd expect good re9'Ulte from o.11 four 

kim s oi' anima.11. The f'hhet' in a lnke ermnot be teparated, but, eondl Uong can be S!O 

adjuded tbat the ymng 11th may find safotr end may keep from becoming the food of 

othei- ~eoies 01" of the edulh or thetr own speciH. Many :f'bh ere aanniblllisttc. 
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Man, have hld3.ly pred.aaeout teudenctet. ~ether roung fish be planted or :result from 

utural repl"Od.uctlon, man, of the young nu.at IN.ffl\"e if fishing 11 to remain at a 

co11stant level or it it it to impro••• 

At 01'18 tlme a coulderable quantity ot loge, brush and deadhead.a were found in 

the shallow watel" of moat of our lekee. 11th resort deTelopmen.t thh shelter haa 

been gr'adnall7 removed and toda,y mat17 lai:e• ottel' no protection except that which the 

weed bed• 11181' afford. In winter moat of tho vegetation dtee and the smaller fith Ma¥ 

ha.Te no pJ"Oteot1on at all. sYen in BUllllle1" the coarse weeds off' er only a llmi t ed. · 

aDIO'l1nt of eafety. 

J.. very ~•taotoey deTice, easily and ,eoonomiea.11, made, senea excellently to 

'Pf'Otect 10\Ulg f11h. Experimen1tal bNch heapa have proven wcoesdul to an almo1t 

unbelievable extent, in eheltertng 1"0Ung fish. 

The con&tNotion or these eheltere Mpend.• to a large extent on the kind of 

material a11a11able. One wa7 ot oonstivottng a bru9h ahelter h 1llu9trnted in the 

accompanying diagram. Thte type or ehelter 1• e1peolall7 dedrable in 11oma lakH 

beeauae the opett sheltered cent el" of the heal)· offers the opportun1 ty for est ab 11 sh-

11'18 ••~ bed•• Silt tend• to collect here and the CIJJ'Nnt action. is more or leu 

'broken. gl:'1:ag weed.s a better chanoe here than elsewhere to become establhhed. 

Other typee of stnacture IDl9J' be u1ed. On bal"ren mo:re1 rich aol l l71A1 be placed 

111 the open area• and. vegetation tnaT be !}lan.ted. 

The theltere de11ignect })!"1marU.y for 1>rotect1n.g the gowtng fhh should be 

plaeed in fairly shallow water where the !:mall ti eh ere foulld 'bu.t should be placed. 

Ju.st deep enou&h 110 that \be1 will tiot interfere vlth boating and with the acen1e 

a.ape ct• and so that they will not 1,e ~ too nuch by tee action. (P:zperimen.h 

to detei-mine the effect of ice action on the 'brush ehelter9 were not concludve 

&.lrl.ng the la.It winter becai1ee of the mild conditions and remlt1ng lack of the usual 

amount of ice.) Other !helte7t me:, be placed ln deeper water, to attract large 

thh tor angling. 



-6-

Orchard trlmmin~. beam.tie ot their hardneH e.n.d. "ldnld.nems" nre e.-pecially 

desirable but, wheN not readily available, other brush ffi8¥ be used. Green bl'Ush 

will lru1t mah longer lha:n dry lrta.!h. The brush should not be packed but should 

be loosel7 •o•en o:r put together. 

Algae and tnseoh are usually found on and among the brush, providing food • . . 
'rile two ohtet ltetnS tn the ltte or small f1.9h are thus proTlded.-they have the 

neceHart ebelter and have access to food 'lfithout leavint: their J)rotectei, area. 

lncldemtly, N.ahtng is also tmpNTed, where rood i, Umlted• •lnce lat'ger 

11th tend to concentrate around th$ shelters. IJ'ht; concentration 1« due• of oour~e, 

· to the fact that the large thh are looked. for tood. Expert.em e in man,- oou.ntrtes 

· ad at atei has l)l"OYed that t"hhlng 1 s made eadw and 'better 'by the installation 

of uelten. 

Brush ahelter!I tend I> improve all l!lr.ea but are most euentlal, espeotall,Y in 

Various ti•h have different 1ps.wn1ng requirements. '.Ibe nest 

\utlding tl~hes, espeo1all7 bass end bluegills generall.y spawn 

bt water fl"om 1 to G :f'eet deep. Lorge.mouth ban and 'bluegills 

m,q build their nest on gravel, chips of wood, roots of vegetation, and on other 

.fllbstancec. Grn.vel h co1'ltldered tn0d d.edl"able but these fish do not always use 

it eYen when 1t. h available. Smallmouth 'bass almo11t 1nvar1abl;r u~e gravel for their 

ne9t9. Tbe introduction of tra.Yel in the ~amdnc are~, !. f Uttle or no gravel is 

large mouth baH end bluegi.111. 

Where the bottom h1 n.rm, gre.Tel m,q be -plRCed d.ireotl,Y on the shoal 'bottom, 

either e?enly strewn or in -plles not mol"e than 2 or 3 i:nchH ht~ nt the center. IJ'he 

pile• are eapectally needed if ama.11-m,:,uth ban 11u1n1ng b to be inore.a•ed• 

'IJthere the bottom of the ~hoel 1• Tery sort, gre.vel wUl dnk out of dgbt,. Here 

waterlogged chips or aticks can be strewn over the bottom to form. the bottom of the 
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exca'f'ated aett•• if spanh1g 0011t!ttlong for blue.gilh or large-mouth bau are being 

improYed. If' the 'l)&wnin& ot i,mal 1-mouth beu t tt to be increased in lwt wt th soft

bot tom shoat.. coarse gra-rel cbould 'be r,ut in ~awnlne bout!, 1in.e gravel al'ld some 

•and mixed with the coarse gra.Tel h sathfaotory. '!'he boxes should 'be about 31 x 

3'., with walls about 3" bi~. 'Mle gravel should fill the box even "1th the edge. 

;. Za4ator mntrol 0&'1" and dogtie.b and other obJeatlonable predatory tpeolee ma.y

haTe a decldtd attest on keeping down the f1sh ,o-pulation. 

1hes-e such f'ilh are a'tcndant control medUJ'et are desirable. 

The flab-eating 'birds, •ch as kln,thhen, bittern and heron do some dA.Mge. 

Studle• no,r being made will 1ruli.cate, more or lcai:i, the extent of the itll,jurles done. 

'The ld.111,ig ot these blrd.11, on lelce•, will not now be reoomend.ed, since the tall 

extent of their damage it not yet known. It is possible that their value to 

om thologbtl and nature lovere mq more than balance their degtruotive tendenc1e-a. 

"rhere hat been mah d.1sau11do11 on the '5n&pping turtle. It b well knon that 

1t will kill shore birds and rnrltmning bird,. thnt it will take fish without heelta

tlon trom ttringerw or nets, an.4 that it will eat dead fish. Those who ha.To studied 

snapper• 4o not doubt that the tu:rtlet are per1"eotl7 w1111ng to lnclu4e fish in 

theh' ctlet. BoweYer, tt h not kn.on to us, how cnpeble the animal h of obtain.in,: 

11Ye, h~3lthy fish under natur~l oonditloni. lfhethar or not it ia de1tructlve to 

spawn mnst also still be determined. If it eats oh1efl1 dead or week fl!h, good 

rather th!lll harm reqlte. -Since many -personR regard the snam,er ae a desirable food 

Hem, lt 11111t be re1;P.rded as ha:ring a detintte economtollalue. It h -posdble thnt 

the mapper 1~ a 1alou.s menace to fish life but, until f\lrther evidence bas been 

obtained, we have no crounds for maklng recommend.atlcms for the control of' this 

creature. 

Predator7 control la reoomended where ~ch control h condd~ed neces"'l&rf. 

ObJeoUonable fhhes are usually best reduced in number 'by sp-,aring or by netting·. 
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The raising tmd. lowering of water level, in lakes where this h 

poatlble. presents a probleua which JJUst be given contideration. 

'l'hh item will be discusHd under separate re:porte ot those lakes 

in which the water lnel 11 artific1ally oontrolled. 

7• Othe A dlacuulon of other itenm needlng conatder&Uon will be found 

r11onD£\atlon1 11'1 the reporta on 1ndlv1d1lal lake,. 'Iblt 1n.<!1Ud.H l!Uoh me.tt.N at 

pLmtln,: or ngetatlon, remoTal of vegeta.t1oll, eta. 

The lmpl"OTemente reoommended are not r~cal ones. They have been used tn1cceu

tu.l17 in other OOUtttr1••• or baYe 'been •tu.died and cond4eNd carefu.117. 'l'h~mprove

ment, are bssed on a study ot the need~ imd habit• or the Tariaa• f'hhea. 

'l'he t,racttcabillt1 and cost• of improvement wo!'k has not been onrloolr.ed and 

the esthetio dde has been gt von due oonddeJ"ation. The extent or 1mproveffl81lt 'fork 

suggewted 111 based on the need• of the f'ish. but h lind. ted to what we condd•l" a 

i-eatonable expenditure of time and money. 

The I1\st1tute fOl" J'hhertes Research ta alwa:,9 willing to try to answer any 

qu.estious eonc:rt"ning our lakes. Man, que,:tions are Sftill u1umswerable and eom 

pPobleu ,u-e no• 'being worlr.ed out. The organiia.tion, hweYe.r. 1• quite optlmhtic 
,,, 

a, to the ?alue of tmpn'tel'Mnt work in bu.Udlng up fishing our lakes. 
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