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The upbut ldtng ot the game-f'i~h reswrce 1~ a oo~lex pi-oblem i!lTOlYinp; three 

priraar~ factor«& (1) the crop h&ne$ted by the eportsll&!ll ( ? ) the ~tock of the 1'1-.h 

!pectes concerned., and (::5) the eniff0111De11t of' the fhh. 

Ea.oh of tho1te thrM main factor" involved in fish increase 1! ntbject to 

control by man, a~d hru1 been subjected to a greater or lesser degee of control. 

(1) 1'he harnwt or total ~ort catch oan b.-egulated by Yarioua re11trictiTe 

law1,. Thewe r.aeasu.reff ,ind their enforcement ha.Ye u!JU.11117 be"n neceu,u-y r,i.nd helpt'ul. 

:But unlimited exteneton ot regalatory measure• 1s m:,,,nife!l!tly inr;utflciant. .Re"­

triet1on, are e•~enttally 119Rn9 of saving, rather than of produolng. 

(2) 111he ,took ot the gty.-n s-peciH of game thh oan be dlractly inorea!Jed by 

fish culture. Xtfortc to build up the fi~h population by the emtabli~bment of 

exotio ff~eoie~, and by tho continued ~rope,ga-tion of both foreign Md nntiYe $Peete~, 

have beett in general well reps.id. 11th ou.lture boweTer has u,:;u&lly nroven in~ t­

f'ioient in ffltlintah1.lng the ,tock, not to menti<m increasil'l.,ft t t. Iven a gretl 

expa-ndon of 1>l'Ot)11gation can not be expected to meet tlUCCe"f'lftllly the tncreadng 

drain on the fi~h tlU'J)"Oly. ~e effeetiTeneH of ,m unlimited. 1naresee in 1'1.~h 

culture ltllS.t enC<'.lunter the 11m1tation '.!et by the oarying o,q>nc1ty or t he envtron­

ment. 1'b81'l thb limit h reached, '}Pe can not expeot more fhh TJroduetion to 

re~ult from doubling the atockint~. 8.l\Y more th.an •• ean expect more corn p:t'od:uetlon 

to follow the plan.tlnr, of t ~11oe the norma.l amount of seed yer acre. l 'Ven though 

the carrying capacity of a body of water has not been r-.ohed, g:reatly increa9ec1 

stocking faoe?j the law of diminishing returns. We ca...,_ haYe li tt lo doubt t h;a.t t he 



will he the adYa:nt~e gttt:ner' fitom eaoh tM.Bitton e.1 ,.ncl"'ease 1.n the number t>f f'i.tih 

y:,l~ted. 

control, allk)ng 1'hlch we may mentions 

(a) .\llOWS.Je ,4!!1 _,,- .U Mmtl !PGK qoup4,-'!'biw ca., be 91HOmp11~hed 

b7 O<mtStNctl~; really ,aabl• n~h-~!'I OTeJ' d~S byfet!J.ll&tltll; ~d lffeh f!O n,h 

w-pa,mtn~. ('b) tncr,1t1u !hi ~mt Ttg fMU it t11. '!'hh en" be aee&mo 11 ~hec.' b ;<r e~­

podn~ original graT•l ,_ ottom, in tl'O".lt •tredll, a.t hfUI bf!en do1te by~ ourrent­

aecelerattn,-; deflector! de"m-1.b~ tn our lmlletin on "'he ~•thodtt or It!mrOYement for 

. 
l)l't'fer to place their el"J!:fl ln graYftl: by l11etall1n1~ eraYel-11 lled s-pa,ming bon• on 

bottom too wof't to hold up gravel otheni tel by a.ddinr,: H t~te:r dabrh on ve1"y ~oft 

utiUse t'Uoh mat ~rialJ b:, e!!ltabUehi-nr,; hullru~be'-1 or other planh whoi;e ,;te~ 1)T rooh 

seM'e t.o 11U'D'p01't the ego:? of- eel'tain !f."'l ee1H. {c) 'Nnallz• 1!l!. natural rep7odp.gt1013 g,! 

ee1:thh Jlf.! !!,t l'l!P'H•ti U nrovldiy etfeqtift QOTf!' !J! !11!.. .... !Lt! .2.!, bru.~h 9htltfl"9 

£ othe£!1!!!. for ll!.• YOOJ!A1 !!,!h art e:r they h1ve bAtcl111~ • 

l'ncreal"in~ the natural Tepro(fflction. hat of cou.r11e t he nwe Um. tation~ M hd 

the expedil".g of at't11'1cisl "(Jl"Ol>ft,r,11tton. Merely a4dl!t.g to the ,tock of' rt ~h ln an., 

glyen water w111 not i.?tcres•e tht, 1\9h ~oduetion. beyond the Ofa'Oaot ty ot t.hb ci:ntiron-
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11e11t to -produce nui. And the nearer thh producing capacit1 is approached, the leH 

effectl Te •111 be each Ntdi tion of a..1'lotheJ" lot of young fbh. 

(3) ObYl0'1tl7 the court1e to folbw, whereTer and. wlumneJ" p:ract1cahl•• t, the 

a lal"ger crop .f'or the a."lgler to catch. The condt tion~ hold.in ,?" d.O'fl'!l the fi11h !Jl"Oduct1on 

should be 1"1:r,t deter111lned b7 a lake or ,tream mrT•¥• 'l'hn these conditions, should 

be reoti tied. TM.• h the esnence of the new tdea or enYiJ'OJPIQtal gont rol. ati applied. 

to the nth 911J.>1>1¥• 

'!be improTing o,r our lake" and eti-eam, lt bel~ ttho,m to be a really ttueceu fu.1 

method for the 1m rea11e 1n ou.r Nl)'!Jly of game fhhes. The fbh yield. ha• been t'er;r 

mo.eh increased in ••etion, of' trout stre.- which b.a11e been improYed. Good catch•• 

ot lake fh1h haYe be,m rWe about. bru.ih sheltaa, 1aaediately !ollowtne their eon«tl'UO­

tion. So marked. h1u1 beett the tnoreased catch or fhh about the new contitrueUone. 

th,a.t maJlY' haYe q-J.es ti<med whether thh new method 1• !'lot merel,1' ad.ding to the depletion 

ot the fhh supply. We regard thh lef,itlmat• cr1tic1sm &9 un110'111d. for the f'oll01Jing 

reationsr d-P-
Untnr,proved seeUOl'\s of a lake or s tream, which are unquestionably

11
depleted. be-

csu-& e the f hh take quickly to the 1mproftd areas, remain a:4>able or holding as manr 

n~h tu be f ore, and thot,ld hold them, after the lmoroved t'eotlon1 haTe become crowded. 

'!'here h ,ome eTidenoe that & large -proportion of the f1..tih crop o:r mos t ~pecies 

1, not herYe~ted r.y man. If thif 1e true, it follow~ that &ttract11't£ and ooneentrat1ng 

the adl:llt t'hh to m~ t heir OApture moN certain, increa11e1 the -percent" ~ Yh1eh 
l 

the an~r oatche~ and deerea.~e~ the 'l)ercenta;~ f~ing to the na.tural enemies. It 

1111st not 1:- e forgot t en th D.t 87.l inore3S.t e in t h e oatcb., u11 to the -point of 1\ot end,$Tlger­

l11g the 1\:1.ture gu1>,,ll'J h oo.r m• QbJee!tl w. 

It 111 pon lble to cottmtruct the tmprovoen.ts ao that tH)me of them Wi 11 @erYtt 



A redacUon 111 the mmber ot adult fish, when the :populaticm. of large fi•h 

1• emphere noai- the 1atui-attcm 11.rait (ca:rl'1ing aaJ)&elty) ll4dit to the growth of 

the young replBC.-nt crop. 

a _,,,._ !,he tnmro•ement• tf intelligently tnttalled inC!'ea.."• the re-prodnotlO!\, 
--

1nlJ"rl Tal and growth of the fhlh, through the bett eri:n.,; of' oondi ti°"". The rep la.cement 

rate ma;, tmH b• 11oceleratect 1 '!!O u to ~dance the tnorea~ect depletion by the amglers. 

That tbe !'-,.ot!UoUon, wv.ntval and. growth of 1ame f1shei, in lakes and ,trea,mt1 h 

eubJeot to 1.nor ... e th!"m.16" lmltan oqtrol 1 a re;p-10,, patsing from a theory to a 

4•acm•trat1on. !rant haTe repeatedly been obsened fl)a11'n1ng in graTel uncovered by 

current defleetor~, and. l1l gravel which baa been hauled into streams with sand or marl 

bottom, and lake thh haw utilised granl ~pawning area.--. which have been added to the 

eboals. Jfearly 7000 JOnn& ant! half-grown fhh 'by actual count• almo!llt all ,gsme and 

haw shOWtt that the food tor thhe11 oan 'be and ha~ been. increaeed., by such mee:n" as 

1111J)roT1ng the condt ttons tor tn•nt lan-ae and pron ding ,-pawning facllitles for 

tntttall 0Ter-0011ft4noe 1.11 it• -p0Htbtltt1e11. qome entbuda•h 81"e a1Nad7 begin.1\l'ftg 

to o1alm that 1hh batche1"i•• ma,y now be abat\d0tted or greatly 0U.rt ro-i led.. Thh ~in 

1• no more ju,tifte4 in our optnton than was the 'buelHs hone of i;:ooml!! early .1'1.tth 

culturhh th11t artl !total l)rop-.r.aUon would Nll4.v anneaen1.1.ry All fish 101. The 

upbufl•d±n-gof oar game nm fltppl7' requi'l'e, ner7 :poulble mffg.n~ 1 laws and !'e~letlons 

trisel.r macle and thorOQ.&hl7 ento:l"Oedl extended snd improTed 1'lt1b culture, l!:nd the 



'11he i~!'OTement or flth1ng watertt 1nYOl'ffHS the re~toration of n!'ltural condition~ 

Yhere thetie haTe bee1'i d.Htroyed. Thlt h to l-,e aoco~l19hed by such fundamenta.1 

chenges as the alev1at1o'ft of the st lt ti\?1d -pollution miha.nce,., the re-men:nderinf; of 

"1-1nneoeu.arily ditched t11tre~, the rHtoration of umrhel;y drained laker.. and the 

eonitruetion of. artificial lakei. Perbap• n-0 other factor has been more t~ort ant 

ht the depletion of. the fhh 9Ul)'911, in agricultural end sandy re;s1.on~, thnn t he 

dltiftg . '!!1161 has reeulted. tn the fllltng ot hole11, reducin g the general depth and 

••then'ftg the n.atura.l food,-1>roducing bottom with a blmtket of i; e,nd or sud• to change 

it into a •~1• aquatic desert. The control of ~oil ero$1on, the cw~• of the 

silting. h delllal'lCled t.rom all OO'!'laerYaUon Ylewpoints. The eT11 of. pollution h too 

well known to need aJQ" reatatemen.t. It h not t10 generally rocognt.zed th c .. t thorougb.ly 

treated. ,.,.._. IIAT 'be a great boon to f'hh life, for ih ;oltd matt ~r 1a removed 

and its exoe111g oqgen,.de11BJ1d detltroye~, while ih f'ert111d11~ element~ (:pho9ph"'-tes, 

nitrate,, nota991um, eto.) are retained. 'l'hese inere~sG the aquntle life, ju~t a• 

the ,eme element. tn ord.tna17 tertilisere i110real'.e 1-md Ct"OJ>!. The drelntn.g of lake,i, 

tllaJ"~hes and' bero1::u1-. od the dt.tchlne or ~,tretUDS, h~• been t:t e%'ioul!l.7 detrimental to fhh 

life. It h becoming realised that ~uch cralna.f-:e has often been ean-ied beyond the 

naed1 of ~ioulture. OonwerYation of fhhtng require" »reTentio12 of un.-1.!!e draina,i.;e 

~racticet 11nd restoration of.~ h~·&ll nter leTel11 when eompatlble nth agriculture. The 

constnctton of arttnet-1, lakes h of OOUJ"t1• a.n ecpecial ly t.~ort nnt mean$! of 1n­

crea«in.~ the fish •u~~l7. 

'J\eee _ are btr,-•eale, 1\lnd.,unen\ al metho~ for the lnerea~. e of rt sh 11 f'e. in-

41 wpensa'b le to the attainment of au~ ,-oal of going beyond the mere aon$erring of 

the 41rln4111lg rt (l!b, w:p,>17. '1'he11e method~ deal with stre,ims or hlket a~ n -wb.ole. In 

geneJ"al they require •t11.te aottcm, and 1nTol-re other rila.. U f'e 1ntert1Jt~. We tll"e 

more 'ParllCRtlarl;r conoened in th1• -pa-per w1 th tho~e methodi, of improrlng fhh 

co'ftdi U,Ofll wh1eb are utte.ble by 1nd1Tidu.ab, and whtcb are de;., 1gne~ tor th e direct and 



immediate benefit of ftshittf' in the nart of the stream '19hlch hae 'been improTed. 

A technique for the lffl!)ronment of American f'lghtn,r, •ateTt 1s rapidly 1Jt~111~ 

developed_, since thh method tor b\11 lding up th e fi!!h su-pply ha.s b een ap-preciated 

up independently and gtmlte.neously in !'.'1!8Jly "f)laces. 

'111 thou.t mefll'ting to underesU!llfltte the importance of imorovement method~ 

develo-ped ebewhe:re, t!'e l;he,11 'briefly di ~Cllsf.l the technique 01' improving fishing 

ws.ters at thi~ is bei?ig deTelO!)ed in Miah1go. In thh fltate, the lmprovf!fflen.t of 

Pllb1to trout stream11 has been l)l"aottcet:l. due 1927, when the t>epartmen.t of Oon,eM'a.­

tion tnaigurated. the work. DD.ring the -pattthree year1 (l(no t,o 191?), thl$ actlvit.7 

bas been expanded, and the cheekf.n,- of the re!:!ult" and the related tnve1-1tig.Rt! on111 

haTe been carried of\ 'hy the I-nt!ititute tor :0,.1-:herie111 ne~eareh. l'flhe first bulletin 

o"' th h In9t1 tute deals w1 th •Method., for the Inmro·irem"-'nt of' Mich t g~n 't'rou t St rearm;•. 

'l'hh 1>ubUc11tlon goes farther into det,dl thl!I.Tl h poutble in tM.~ brief :re-port. 

It Dl8.Y be nurchatled tl"om the Institute for 11.~hffl"\es Re~earch, Un.1.Yer'!1ty ot lliohi ,":M, 

Alm Arbor, Mtchif':an. Laa iffltlro•ement '1'10rk haa beetn ~eTelo-ped :t.n a \llimt 1,u- fa.!!.hion, 

during the last two year•, 1'01101'1:ng and tn conjunction with the ll'Jlte mir'f'e~' " con­

ducted by tbe Institute under the «u:pport of the Miehignn Ulvh1on, Isw •J~lton 

s•r• •r lmr•rtmd der1111 

and covers. 

Dams are dedgaed. to make l)OOl'-', 'Varying in dze from thos e only a. few 1nche~ 

deepf!r tht'O\ the original 11tre•• up to large uti f'icial lake<i. They increa$e the 
,, 

a-railable water volume for fU1h life l!l'!'ld create a ra~t •at~r pool below, provide 

holding badn, oYe?" perlods of low fl011', mid 1ncrea~•4b.e food ~u~ply. nsms in 

t1tr~!llff with low ban1nJ may O't'erwftffl the wat,er snd 1d 11 the \)1."U'?h where flool!ed. On 

!fneh wAterl! they are~ aedrnble. nanm ma:, be 'httUt of b ::ulder$l , u~inn: c8l'e to 

' 
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ohiu 111tone~ in 'betw-een the boolders. 8!\d ti?ta.lly us.inf; ,gre:nl or.i the Utr!)ttr $lde to 

prevent leaka,~e. Al tenate lay-ere1 of bru.sh l'Uld 9tone, ms;v- 'he built U"!) into a !!tu.rt, 

snd. watertt~t d.am. to~ d.aJH are }r,ood if mde neg.rly or ~it e leAlc.pNo:f', mtd it Tery 

seourel:, ~taked do,m. The Hewitt nam h~s been c1e~cribed ~nd figured so often, e.nd so 

tllal11 of th.em h~ve been built. th&t a ~.eseM.'!)tion h not neoe~"'l'lry. ~everal other 

tn,e, ()f dst'ffl for trout ~tN'ams ha•e been dt,•leed. 

Tari!>Us tfl:)e9 of deflector-", de~1'!"1b'4 in the bulletin on •Method~ !or the tm­

proTement of Mtcblgll!l '!'rout ltrell!H1
1 are e'l)ec1ally well ads;)ted to !lJn.ndy low-b n.nbd. 

~treQ!afil. Deflector~ are de.slgne~ to !'Q.t the cu.r,:-ertt to workt to ,-Jl,. tbe ~trea,n to 

ift)rOTe t••elf. !!7 careful J')lanntng, th.e current (WllH'- Tery slugghh) can be made 

to cr~ate snd enlarge ~ool• ln ~oft-bottomed Atrea!D$ to almo~t my d&l;l"ee desired, 

with the ex,,eotstion that t he ~heltered pooh go oonPtl"tlcted w111 inere~~e the carrying 

ctq,acit7 of the ~tresm for large trout. The prtnc!:ple of the deflector!! i ~ th~ bloel::S.ng 

of only r,gt of the et.J'eam, thu~ eon.otmtrating and accelerating the eurrent where not 

bloolced. ~ere l)!"Operly danted. (30• to 6o0 do,metPeam) • thh t)"!)e of b&ttier doo• not 

greatly st,read out the w11.ter above I altbough 1t dee-pee the wat er f; eTernl 11,ehe~ by 

offeJ"in~ & ,:,~rttnl re~ht,mce to the ,mtural flow. Silttn~ of the bottom h a.voided. 

f!lhe de~ped. water 11.~o•e, the crevices l'l~OUt tbe ~tone or log oon~truetlon an.d the 

de"'P,med l"ifrle bel«>• sre all attrttctive to f1!9h. ~o~ed Md •a~h~ P,T'avel inareat'!e~ 

the food nroc!uctt.on. e.nd r,roY1.<le!!1. i'!'Dawning P'.l"OU!ltb. Wee(! bed~ -oroduoed in the lee of 

the le1'1•ctol"w al'ld in the ~let water 't-elow furnii:;h !!:helte!' u nll &9 f'ood. "l1he 

conwt!Notion method111 for d.eflecto?"a are in gen~re.1 dmillU' to tho!!:e fo't' drumJ. '"he 

different type11 o-f d.efleotor1t tneludei "'111,g deflector~, 9-lant .::d do,m«tream from one 

whorei V-4efleator•• <tcmftl'ling the •ater to form A mi.d~tream ri ~fle below tbe opening 

b, th e Vl Y-defleotor•, d111.la,- to the Tti but 11'1.th :parallel ,Ureetor~ below: I-defleo­

tors, CN'11Lbats b1 mld-au.rrel'lt; .A.-dtd"lecton. •plt tttng t.he current aga.in~t e1 ther 

b,mke: underpau deflectors, dedgned to gou.ge out a hole below. All theF,e typet1 

are effective mid useful 1n tbe ~roper situation. 
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Digging holff, unooYering gravel, p:rodu.otng rt fflH M4 establhhing weed bedt!, 

by- means of defleotor!!, are ~ll to the 1?,:0od bat ao not complete the improvement of 

a stream tor trout. A ~mall sh&llow pool with tood. dOYer h u ~uall7 more aoce~table 

to trout than a l~ge open pool. And the large o-pen pool can be greatly 'beun ted b7 

ad.ding hid.tug -places. Some e~reama or ••ct1on.■ ot .treMs already 3 feet or more 

detrp may need only fhelter to build u-p their oarr,i.ng ~ncity. It h generall7 eound 

policy to combine de:t'l•ctors with ooYera, directing the aoaelerated oun-ent agldnat a 
a,v,... 

oover. :Especially when the 1helter dence~ k mild• with a front di gging log, the 

ttro11t.g au.---rent h foroed down. to gou,ge out a hole below. fhu1 the f'hte~t sort of 

trout holet Bre ~rotblced. Ooy~r type1 de,i:cribed in the bulletin alrelldy referred to 

include the boom eover, bMll raft, bank oover, trt,m«le ooYer, x;...oOTer, te,>ee eoYer, 

'!'he boom coTers and bend ra.fh are dedgned to "•"• e. d.,:,a.ble ~rpo~e--r:,rovidi11t~ 

~helte:r for traut, eJld ret$ll'd\!lg ftrido-n on the outer ~wing of t'he benth. Control-

~tree.ffl9, as already ~ointad. out. ~e l)lanting of !!!hrttb11: "nd treH alon~ ~ro'1lng 

banks to nreYent bank ero~ion, a!! iirel1 ,a<i to :-rield ""had.e, tm<\ the plenthtf!': of tree", 

g?'1lH or other ~uitable Tegetmtion on hlgh btt."tn, to hind down the !Nrfa.ce ~oil, 

rill lto ifoul',t become imoortA.nt method.ti of betterin€ ~tream condition~. "'he In~t.itute 

for 1lsh1o rie'll Beseiireh now has t... ,;raduate ~to.dent tackling these !)roblemt. 

'ro C(>unteract the tendency of , tream i~rovement to conoen.trate the fhh tmd 

to increase the catch, oare 'llhould be h'lmn to bl'!.lanoe the Cl'.>nd.iUons rn thRt e..11 

,t '?.? 't.H" in the life eycle "111 l · e benefited. '!'he f1rtit step, wh ere -Draaticable. h 

to 1~etter spanlng co"ld1t1on~. '!"he neXt h to provide adequate -,::helter for the 

young trout. :Bmsh !<helters or weed beds can be e s tablhhed end little -:; ide ehs.nneb 

O?" ,;-prln.g runs oan be olearutd out for fry mirserie!';. Other method! for the improvement 

of trout ~tre~ nre ~1 2: 0 avellab le. 

It ha.z alread_,, been d.emonstrp.ted: 

{l) That b,n·r1er~ (damt, de-f'leators ,!U\d eovl'}r•) oan ~e in~talled ch.ea-ply and 

soundly-. 
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(2) ThP.t.t the 11 fe-e01ldit1on.'J for trout (~helter. ~~awnin{t end food.) can by these 

means be mnrkedly bettered. 

()f. "that tJ'out quiekl7 re,;-pond to and take ad.Yant9..cte of the bettered con.di Uons, 

(4) -rha:ts lonr •tretche• of heretofore tJ-1.'lutleea or almo!!t t-routl"B watei- o&Jt 

thu! be made to .yield good ca.tohes of Adult trout within " few mo,ith~ tl-fter tbe in­

~tallation or well-dei t.gned imr.roTenaent~. 

lmYtroNDen.tal control in. labil has also tshown ,;r-e&t prolld.~e. '!'he 1Jm>rOYement of 

lue conditions, for the ba,ui•s mid oth~r game fhhe•• promteee to t i>h a "?lace along 

~ide o~ ~treem imnrovem1rt1t. 

Prom-eH ha~ e tlpeetall7 'hee m&de along the Un,e of tncrea.dng flhelter '!'or the 

yot111g fhh. 'l'hst young fhh 'take resd,11.y to brusah ~helter~ h.at1 'been clearly ob serY-1., 

At mentioned be~e, one ,:;mall shelter 1P&"l fO\ffld to be harboring neal"ly 7000 yr.iun« 

g~me fieh. The shelten aho eer'f'e to attract large fhh, &"'id h~v• thu~ inore&tied 

the fhh catch. Methods tor t.he oon.struct1on a."'ld 1ns t,tllat1on of bru~h ,ihelter9 81'e 

he1.n,i:: developed. 

E.xpeirlment s h~ve been u.natrtPiken to inereare t he ,u:p~ly of forl'c,ee fhht the 

minnow!: on whtah the bRS !" grow big. The blunt-nosed mlnn.on h AA e1;-pecially v-s luable 

for t!;,~e f1. ~h, f',inee it h non.predaeeo,u, and !;'U.b , 1 :•; h upon bottom rGt>tertA-h. 1'1.th 

the ~!'IIAll p•~ant t\.~d ,mimal li ~e contained therein. thu~ r,roY1d1ng f\ dirf'et 111\k 

between !'!UCh r ood ;•nd the .game t\roh which feed u:oon the minnw. IY'he ee~ of thh 

mhmow l\\'l'ld or a f'mr other forage fl!:he~ ere d.e~odted. cm the under dc!e of the stone,, 

boards or other ~1 n.t ohjech. r oard~ built lnto •minnow ~lAb~• M'e bou'l\d to be 

utiHied. as ~'Pfl.Wl"lin c; r,lr.c,es . F.xperimenh in pond~ he:Ye ~hon thst tb.e renroduction of 

tb e~e 5;:,e ele~ o f m!nn~ er-.n be ~A.tb inert!la~ed by -providing them with 81'1. adeque.te 

mianti ty of snawni.ng surface. The -prine-tple l ~ being 9:l.:rplted to l akes, to 1-ncreah~ 

the growth .en<J. the numbers of' bRs r.: and other ~:;::,eole:1 of gflM fil'lh, which feed upon 

minnows. 

Methoclc s for the increase of weed bed~ in lalret! nre being s tudied nth t he e~ 

peetation that practical means for 1ncreae1ng weeds where they are needed will re~ult. 
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'J'.lhe e~tAbli!!Jhment ot' ,s:i:ravel b e d11 in !tl.Ha'tle p1."!ce~ ha.fl been accO-.lhhed ~ r,art of 

the lab lmµroveme'Plt program. The ab~enee ,, , gravel bed , w1 table for tpl!l1ffli.n.e: h 

contid.ered. to 'b9 OM reuon tl!1t' the failure of '!'m~ll•lllOlltheci bas" t.o reproduo• in ce1'­

taln water~ which seem otherwi\l!e well ~ited. nr ~'lel ad.dell to lakel!I h a.1110 used oy 

~ome of th e pon #1. ~he10. 

J.4Jot.n1.'ftg l-.goO!l9 which ar. rich and. ~u ~1 tea to '!lll1JJ>ortb1g thh 1.11'e are 

being connected by di tchtng to the lw, F>O tha.t t1m ~ utl u~e the fanre'bl~ area 

for feooing or ,:pawnin&. 

Many thlftf:i\ ?MT be ~.one to IDAke our ~atlo enTironaenh more productiYe of' 

fbh 11 fe. 'l'he work Wlioh has been don• in M• cbi1r.tm 11a_y be oondd•r•d a mere iJtart. 

Many year• of effort, 'b1 a great number of 1nd.1rlduab, W'l.11 bo required b~fore fhh 

envtro11114mh cum be 11134• to yield their ma:dnum productivity. But the 3>rond.11e of the 

work alrea.d.y accoq>lhher.! leads u ~ to -predict thr,,t it Will p2"0ve -oo!lsible to incr&Me 

oar n.p!)l,r of ~ me fhh to an a'bu1klano• 'lfell beyotad the "!)re~ent level. 


