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JlU!tisa- ~n• of ,..._'\ion 

I.IWl~, mci.-

lour iit:te:tea, l•• d tilh ~ 1:t7 ti.a -"61 _,. MU at \IMt 

luw tilll ha~, ...... , J(f.Ctht_. to -=--a ,_ ..._._ ot fin 

,. ...... ,1on, eomp_._i._ •un-iftl a& •~tiw ~ 'Wh.ioh ftUld 

tollow thi• 'vt$tman.t 09'ft" ~ pestio4e of tu■ .. 
11. _. ......_1ne4 taat ._ follOWiq »e~--• of the ma:ri.a. fiah 

aurviTiDI ·u.oulA be ftCM&llitable (8....,..'lion 0-.,0 ~t ot ~ t:tn 

area) in tht ~• 

l,,.... -.rk ... ........,1 ad "41:poae ftp clippea, ....... 90 .la. peN,tnt 

1,a.., .,.k••ript ~cwn.l tin elippecl 

19'6 11Rk••1-ft ptcw.ral tin Cl1:J>pe4 

1,a.-7 llllWk••l'igb.t pelvic f'i.a Olippell 

--96., ,.,.. ..... 
--S,.8 percent 

~-1 penent 

J 
I 



Observa:tions ct f1n "••ration aua,.etted f~ that tb$ c..lcula-4 

n.-r• of ..-:.a. tiah SVYiving in tbt ~i 'ty•••wth ••rtatnt• 

eontuete4 •~ the -- time mol.lld k a(l.J~ v,...-&, Q it•• ~1tra•a. 

tat ft• o.a to 18.8 percent or 11.he aurrtv•• ot 'Iha "••ration ez,eri

ltlbta ~ Ml,- ns-neratel tins whtll tt-.ima:4 at veit>Ul t:111111 t.m-ing ~ 

«:ovra d the experitliltat1. 

• lita.tanee in ~ity Whim "•llt'ft4 .aona ••l•l .a. J!Oft&l 

lab trout finpl'ling8 in • .,,,1ants :peri--4 -- ii.en:lical Cond.i ti-.. 

e.na· initia•t "1th •tuai n-.r• ♦t filh •• ocimclu4e4 to W of' :tn1ipi

ticant pr.,.tione tw the 1g1t.4, 1,tt.;, an4 lSM-7 ..,_taga., JIGW•r, on tne 

baaie d cld."""'_.,. tettt tor tbe ltpUtutre of ~tlllt.Jtkal fiah from the 

.-111u1l7 esta'bl:i.aW at1e, ._,&l ot the 1-tt ~-=~1 tin an••• to 

nave i,aaultel in a 16. 1 pertent 1:acreqe in tna~tlllio.e•u ...-11.ty .-na 
t1111 et tu 1;.6 e.,-1.111mu1 a:rou, .. 

Com,parteon ot '11t grovt11 .t ~ au4· mark84 ia. uout t1nger11nsa 

bel4 in \he .,. :POllb indicate• t.t ~ ot 'b 4-al an1. dip°" 

fins (19"-), rigb.\ pectoral tin (1,i.,), or ript pe1rtc fin. (l,..7l hlMi no 

•tteet on iht gnnna ot ..-1-4 filhJ ti. cutt.-nce• .hAd no 1tat:tatical 

atpificana. Jlowffl', \he· left pe~l ~lt ~ in 19116 a:,peva to have 

slon4 &rowth .i the ti.lb so -.racl 1>1 a smll (8.6 •·}, but statinicall.1 

iignif1e&ut aoun~. 

tftlen the Gna't lakes L1Lke ti-out Coaittee Mt up a ffH«rCh Pl"oSl"• in 

April, 1~, .- phaN ot tbt' invtatiption ftl.lff tor arking at least ten 



,. 

,_..a, o'f &U •t•rY•"aH4 ~ ti-<tu-t tingerlinp Nl.e&IN. 1:11 ~• 

Mtdiign ••1111 19"--, 19'l,S, au 19\6. -~ $l)Pl90&:iJlra1-l1 OWt 1at1lion 

t1nprllns lake vout wtft planted en\ULlly- in t,ake Jllth:l~, thi11 a.e .. 

eiaien •~ih\kl. ~ Dllll'ld.ng fd 100,00t or __. fish •h ,-e. ._ oal.1-

t.-1ible •th.a. of 11111.rlting ~ 1-p n~I· tit tilh. wa by tb.e ~1 

to •--- the· eftec,; ot tin ~ on • •~n-1 tiah ,-. 

lttUK in~ Miehipn, N,ual gtoupa et tin•cU:,:,e& tieh ~ the l~, 

1945, 1"*', ant\ l-~---ld.. WM bel.4 .,,..._.vi"11 ,.,_1cm. poapa •t 

~ Wht, 19'14, 1,-.5 &DA 1"'6 plan1ingt WN _.. tn ~ lltebi&an; 

the 1,..7 planttns., in. J.aD luNm • 

...... tiu AK of ~ Ml hr'Y11'al Wft _._,..W te '\heN fifith 091tl' 

»-:tel.I 1'8U&in.s tr. I to 4 1/1 ~. 

All -,kug -.. 4oae in S.,~i+ Of •-- yew a, ~ V. a. fish a.mi 

w11U11-. lel"Vi• ft._.iea sv.11oa at c11a:r.1evo1x, MJ.ehipn, aa tilh te 

the •~lled •---uartntl .... -...-w theft at the. -- ttmt. !he 

•X.Pe•mawl t11h WN '1len ahi;pp4td 'by tank t!'Uek to thtlt ·-- titlt h&tchel"y 

at ._..uette, '.Michip.n ant. brel.4 tlWft in p....._.. 

laeh ,-a aa the tieh tO'l1 rtleaa in ·Lake Miehipn (or aeon) •" 

_,,.,, ii.hey wN hel4 ill aeveral hatchery trough s. Bach ••rilllnt&l lot 

ot tilb. wa1 ~n •1e•1;ea. by $capping 1:IP •1.•1 nt:llibel'I $f tiJJh fl'a -.eh 



... \ -
v-. • •• ~ 1iat Mairti. WU.lJ ,_...~, ._ bN.4, 11.iiile awl 

l.,,.r p..-t.ifmG ot _. • ..._ .. -.Vld. et.•111 to •~-• tw 

1•aibl.e 4if,-.a•• in ailt fll filh .,, titftno:~ ieveu in \be.~. 

1- . .__ ---.li'tJ•~ •~att in 1~, 1,MT ..-kfl4 an.a. t,"8 

~a. t1A 'IJIN. uat; b"' by lllrch.t 1,-.,, 1t -· olniou .. , tne• 

M11llbed -- too -- 'l.s .. p.a. faotlitt•• "'" .... , ... bcnh Ut• 

-.. ,.,._a 10 1,_005. re•• 1g11,,, 1,w, _... 194,7 11a •. ..,. •~-••1 

in -..· 1,.@ tie. 

1• ·-.. •--•nt• • _.....,_ti• flt tt~. in l~; 1,NJ arke4 tie 

-- 'U8141 .,,_ \hil lot W$ _.,...._ w 5GI in ~, 1-., (the Wig!ul 
/ 

~r • too great tw t» ••11&b• ~. ••• .,..iierf.ag 1'be •.lllft1-m:ia 

to be htl.4 u ,._ M_.h ft# 1,a.s, 1Pf,6 u4 1,i.7 -· l•U ,._ _. ''° 
tie. 

ta fiO. in tbtJ ........ 1 e--..illlhltal i.t•, lxt~ ------•nt• (•.} 
Wft kken al r.u .. , ~ .__ 1~ ._. .... ,, a.t ._ ,1. Ute h;pftuent 

-. ialttattt, to »el'Mn of 'Ule ....... ,.._ &'t8Q ant.. 1, ,e~nt of the 

llllOFtt,li'Q'•~ ~ Wft •aa--«.J ti/II! •'6Mil21R• cMcb on the 19" 

tieh.1 -4 t.r &ll other lot11 f.ll ftth WM ........ 

A.i"tt6t lllftinl 1a aep~, -.ca let ot tie._. van•~ to .. 

-.,.,t.t (atc:higan) l&tebe.,-. a...e \hey •• hel.4 .-r Vinter in c~4 

tl'ollPaJ in a ..__., bllil.4:1.ng _. _,.a, W CH111lib pon4I in late M&l'Ch 

a- Afril. !he .... 11 t;y-gro,tta uptr1-tnt and - l'e&eMtation ex.perilll:nt 

•n ton.d'UCtei 1n Np8l"aW 1)01'1U. ,-1:ng the lprtng et 1,-.5., 4on&i4ff&b3-

pndat1on by b~ ,_. noiitt on 'lbe •--•n•l pOllU., as au •~•1 

p_., _,... covtNA by Ohicmtn Yin ~-. 



... ; .. 
lx«tainattons ot the eXP&r'S.minta.l fish 1il$H conduetet i!MmJi•ann•l1Y 

each .,._ 1n )larch and October tm.-ough 194,; cetmt• .-n4 mee.s~ntl on 

certain pou,1 wn obtained also 1n a, et l~ a.n4 1949. At each exam.• 

tnati.on, all •~ntal t'iall. ·'ti1Ctft ..-tei, e•=tei, •••u-el inclirtdw,.lly 

a.mi. •tSMi in groups. hU.y m.onaltty ree..a. for the T&l'iOU •~ntal 

_...,, wn kept by the #tatf ffE the Mut,uette llatehery.. At the IIU'ld.ng 

-.nl •t -11 subae9.ant exa&b.atiou When the exgeri:flenta.1 till\ ...... •u~, 
they~ aneathatizei 111th ether, ulng l/4 ounce of ethtr pert.~ of 

•ter., ettengthene4 a.a neces$&17 traa time to ts... 
Obsena.ttont on·rtn. legen11ratioll 

Ob~tions en the extent of regenen.ticm. of 11llrke4 f'in• ·Wl"'e tod:1.1ew«. 

Off1" 1;he tolln1DS pertoa.ss 

Dorsal azut, dtpose 

l\tsb,t pectenl 

Lett pectoral. 

ltipt pllnc 

lha,ti011 !£ e511r:be11:t 

lepteJaber, l~ .. Mqch, l.9" 

lepte~, 1'45 ... _.Cb, 1'47 

$ep~, 1,-.6 ... _.eh, l~ 

Septelaber, 194'1 ... O<:tebtr, 1949. 

1-..1me purpoa of te~tng the •ffteiency of tbe 1'llllll'k.1 a naber of 

market fish wre hel.4 sel)U"ately eacll -,e• ani ♦xam:tnet at intel!"fala to c1e

te~ \he. extent of naenera:iion. these tie wre eat111nei in41vi.,_lly 

at the t1m ot •u..-nt and paded rlnally as having no regene:ra:uon, 

1/14- :regehei-ation, 1/2 :regeneration, 3/4 naeneration, or f'Q.l.l regeneration 

(the latter were either tina completely m.11sea. or only panly removed in the 

clipping Opttrat1on). Gnaina wa. ct.one VS.th treciten1; :reference ·to n_..l tin.a 

of \Jll1lla!"ke4 lake trout, a.ml. the estilnate4 grue applied :rep;ri.leas ot' what 

poi-t.1on et the tu •• · ngenerated.. Al.llott au. of t.be. i-egenention gra41ng 
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•• c10ne 1';r tile· author. !he N&enw&tia oontnU WH held t-.. at leu'I 

18 montu, by Whiell t1- • p:rGN'as of ,...uen.-ticm appear• ,;e ha• •achet4 

a J.ewl of negligible inereue. When thlJ percen-.- of Neegn.iable apec1 .. 

•n• ...-1nea. -.. e le•• cone-.nt in \Vo Hnacn1th• ._inationa t:bat 

group .t •cene••ton eonti-el t11h •• ,11.n.._ ollt in~· to U'ltli• 

porul aspace for new u»e1'1menta. !be· general~ hittct'tY Of fie in 'tile 

~icn.a Mgenent:tcm e;gpertment.• ia given u 9i.l>le 1 .. 

Ju the. 1~ •~nt, in 'Whidl the a.w•l ana. &41~ tin• •" 

cliPJfM\, 1; .on~ elap•A oe•• _,kin& (Septembel', l.9"-) an& 'the tun 
eXNtinatie to clu•if7 •xtMmt of itegtn.ention (Ge~, lflt.5), 1lhtn 2;1' 

Of the a,, lut"V1TR8 weN cbeekel. (table 2). Aliboll&b. thi• eQer1-nt ._. 

.~ W1 th l, 003 ...... ti•h, the n~ _, ftkt-..4 te 580 Q$C1-n• 

•J.ectea. &'t ~ in ~, 1,a..5, 1fhen ..-reowa.ua in the pcml be ... 

ap~nt. 

A• tile 19", ma:tk invol'M& WO· tht11 tMi-e Wte !J J;)O&Bible t•1•• 

t.ion• ot nge...,tion ob~le. !able I lia-t• tbe ••ul:\.t ot the •--1• 

nations an the 4orl&l-a&ipe,ae nu-k, ancl it nU be -.n \'bat 17 t.Hlam.bin&tionl 

wi-e observefll. ln the table, the 9 molt nsily recop.1:le4 40llb1na\:ton• 

ue ,.,..a.; the 131 filh •• «.tU.gna-4. cc>ntti,ute4 ,o. 9 ~nt ot 'the 

'iotal n._.r ♦:xalline4 in O.~, 194;. 

ftla -- i1"0lilP was e-.S.nd an4 ~ again 1n Jaareh, l,a.6, Vben 1'51 

fiah -- .. preeent. Of tld .• number 127, • ·90.i.. ~t flt the total hr• 

viY&re, w 1/1 or i.•• regeneration. Sf.nee 1obeN w betn li'ttle cbanp 

in the amount•~ regenuat:ton obN1"'98d. on•• two ••aadnattont, tllia 

convol eQffitllent •• cl.ikontinuecl. Xt. 11 felt that mN'Md t1.i,. Yi.th no 

greater regenwa.tion ~n ta ni,rfl•n-4 in theM &Nu»8 YiU 1- iclentifiable 

in th8 futUl'B by anglen, ct •t'Cial fiabeftlltn, ant tial'Mlry in'VClatiptOl"a. 



... 7 ... 

tabl.e 1 ........ JJhn.ar1 ot ge'Wth len.ph ani weigb:t fl>t tt~t-ling Ua uou.t n• 
pnei-e.tion ex,eJ-1:mnt,. Affrtat!/i lenphs 8" given in m1ll1•tfl's, affJ11ge 
nipt• in p--8. ~• in p~ntheM~ inditato n~'l'S f4 autl'i v.-s at 
•acn exainaticn. 

S.pw-.r, 1944 

:verage 
wi :t 

Mueh, 1945" 93. 7 

;.1(1,003) 

~.8(500) 

Saptel'tiber, 1~5 

OttoMll", 1~5 

!larch, 1946 

&eptem'ber, l~ 

Ocwbcit=-, 19i+6 

Ma:reh, 1947 

September, 1947 

October, 1941 

March, 1946 

Qct<.,be:r, 1~8 

.~th, 1~9 

October, 1$149 

l67.>t 39.6(255) 

l.88.; 53.1(1,1) 

.... . ~-. 
11;.a 39.0(328) 

1,1.7 ,0,3(2~) 

't, • • iii •• 

107.6 8.6(488) 

••• 

:t.65 .1 29. J(2!)9) 

19t.3 .,1 :rc11s) 98.2&. 6.8(483) 

182.4 ;1.7(405) 

2o0.5 ;e.1(390) 

246.9 l2l. l(l]4) 



.• .. ,.. " 

t~u,,p .. -. * tau ..-.1111-.. • u1• ,_ •---•1• :ta 

..,.._., 1-S- at• . ..., MA •U ..... n" •----ti&·.,_.• ... 
tt1llflli_., • ·• .-u. ,... 1a tlleil' __. 111__,,. --. ._ • 1# · t1u. 

· -.. ata • ..... ,_ion ,.._. ,._ _.-,. f16 t• -. 1,,.,. _,.imtb.'l -. 

jp.$ ·ta t,.l,la ,, •1• ... - ........ .,. \M ~•ba fl.ah U _. 
tf iltlt tiff ii1'bttr8'17 .,._ ... tit •---t.ifa. ._ ,._n-..e flt 811t'ri'Ving 

ttih 'fte 1i1t1 ••• ~ ot tin •ae---\t.on t• ._ ·i,M. an& 1JftcT 

.... "1111- t...,_ ltftel ta fabi.• .. ad 5 • 

... .. ... , • ., •• ..,..1-1 - ...... ,1. - - ..,. ... 
tu.·•11111..._ . ..,... tt 1, .-.n-.. ._ .,.. ~• .~ 1>e _,. 

·'' 

ia ~ -14-dt.ttOd 1a'fo'1'fing 'i1IIJ ..._, fd' ~-i, ..... tiell 

.....u.a1J1e tna. _,,. -~. •• 6 ..._1•1 • . .., -...iw ...._ t• 

- fOU'r 4ift'eftll\ llllll'kt dleJ' 11 ............ - .._. C -~iOA 

w •lft w iamue. 1a • lUt •lan or \be table v111 • ~ ._ 

,.,. ._ 1eww u.iw ot * ......._ Jlftb__. ot '-rt'"" bm.DC 1/1 

• i. ........ ,ton, t,,uw.tq 1M -~ d ....._, (19'8. l&»le 1.1, 

p. 4)1 1'ho 11._-. ,,_.i'bie ltm\• feA-•wl ~---• fta --.i., 
et w.r1.- Ii... - "1Mtw;r ..,.,in4 ...._.,. abU 19 tbat ._ lild.U 

gi.Wn "111 -- in 9' ~-- ot •11 ._le -.,tea tD...,..J _., atatecl 

in au~ WJ", \hat thfft i• only l ._. in 10 :U.\ ~ Ob...,... 
1t.11ple WUl.411• w'tttie * 1iat'i• •""4 in the lan Nl\111.U o-f hl>le la.. 

b ,.._ ia table 6 in41cate .'\bat bet'IMn 8' n4 93 peeent or tba 

1"'4 ._.l-a&i:, ... ..-.nH. •ltft'i...,. • reeega1a1>1e aua 1-\lllen ;ta. aD4 

f$ ~'t: ef Qrl lf\5 i,igb.t pNWl'al..-rW l.ue .._ ~U.nga #Uft'iT• 

ing •• 1/1 • 1"• ,..._......,.s.cm. fte eurtlffft 1-l"iDI • 1""6 ark 



lab~ 1 .... 4~ t>f obaervat1om o~ f~ Ngi$~atiGn aaon; ~1 ... u:tpoa tlip:Pd 
lake•· ·wout• fi~rlillP held .,._. ~-t-. Ra.~17 •. In.itia:tei kpta.ilieri 1944 
With 1,003 ~kad. fiah .. Yith •~ le•h. ot 73.5 m!ll~ters, aw~ •ipt 
ot 3.2 ~. {lee al.$0 ,able. 6) 

leetnerati(m. 
ff#•. tin. 

lone• 
l./4* 
1/f'I 
3/4 
full 

N~ 
.l/4• 
1/rJ!lf 
3/4 
NU 

.... 

: ··. . (}ett,oe~ ii m;;: : 
I~ . . . !'Hn.lage 
d tteh t:>t total 
Id.th preMn\ nth 

eomb~iiion comb int ion 

111 ~7.6 
fl 1.2 
I o.a 
3 ·1.1 
I t.8 

)8 l.4.9 
24 9.11, 

Jg. l.7 
a (l.8 

••• o.o 

5 1.9 
10 !-9 
6 i.4 

." ... ~-
o.o 

. ii. o.o 

3 1.1 
J 1.2 
l 0 • .,., 

• • • o.o .. ,. o.o 
4 1.7 

••• o.o . ·• . o.o 
• . . o.o 

5 1.9 

254f 100.0 

~ One t"ish escaped, not gradei or. au11ureil. 

119 
16 
l 

••• 
3 

40 
18 

l 
• 11i: !Ii 

1 

11 
1 
3 
2 .... 
3 
3 

.. ,._. 

••• 
-• '• a 

4 
l 

• • • 
• •• 

7 

251 

llGlli ._ 9 'i\Oat •••ily ncop.i-4 eoabt.aationl _. ~d. 

51 • .t. 
6.4 
o.4 
o.e 
1.2 

15.8 
7.2 
o.4 
e.o 
0.4 

4.8 
a.a 
1.a 
o.o 
l.S? 
1.2 
o.o 
o.o 
o.o 
1.6 
o.Ja. 
o .. e 
o.o 
8.8 

100.0 



Date .flt 
ffD1lination 

fable 3 ... 4~ ot· dl ........ ti<ffll. s l"ipt pect.-al tlip •ae••ticm ••~l:iilb.t.. Irlitia-.t .SO~, 1,ia.;, 1r11a 49' ~llit4 t-i•h, 
&~ le~ 81.5 111111.UH, •~ Wi;b:t a..7 ~•• 

liabel" 
•'C'V1nna 

107.,5 

17!hl 

1,1.7 

lanp· in 
total 

l.enphe 

811-iJ() 

io,.tl.8 

14~134 

4~ 
(,S.,) 

9:57 
·(18.IJ) ,,, 
(1'9.t) 

11 J I 
,.r(t,J+) (O.fi) (O.lf.) 

Jt7 u 6 
(14.J) (J.Ji.) (1 .. 8} 

41 u 7 
(11~6) (J.1) (2.3) 

l. 
(O.t) 

7 
(1.1) 

J 
(1.2) 



... ., ... ,.,1. 
1,: .. 

) ... 1,r..q .. .,,. 1,.1 ... 1"8 

j·i, it 

fable ~--~ of .... ,,. .. • M iiM (,.,. ~ •111) • ..-.u• ..-~t. Im:,,..~.-.,,,.._, .1~ v1• 
•.-..a,,., ---- -~ ····-~-, ....... wtptll •. 1 ..... 

,, 'ft r · I 1·· · .. ; 
H ·_;_···'")ti",._, 1;.u_o;>•V;ii .. , .. - l.ff.,6 tr-~ 

(r.2':) 
1.18 lt • (ta..1) <s.a; (l. .. 6) .,, lof.T 18dlt 116 87 ... 1J 

()fe.9) (JJ.8) (l.J.J+) (1.1) 

11' ... , 148 .. 76 ,1 • , 
<•J .• J) (JG.J) (1.6.t) (J .. l) 

ft. 
(l.1) 

1i 
(a..a) 

' (t.1) 



---- .· .... ........... ·••.· ~-
' ' 1t111. ' ·~1JWl f,1 

..,.. ............ <tml.A b'lll. 
~~ ~ ·. ~ 

,a.i. IJ-U? 

111.11. tSS;..1,a 

... , i,,.--~ .. , l .... 
ff,-SO, 

,,,., tu 
t~-•> ('8.1) 

.(.~)-
U1 

(11.f) - .,. 
(1.0.8) ~-1) 

u 
(Jt.7) 

18 
(J).J) 

., " T 
(JQ.p) (l& .• ,tJ (J..t.) 

1U 11 ,, 
(17.'1) (19.,1) (l.6.1) ,. ff 81 
(tj.1) (1S,.I) (20.$) 

61 (,., ) St 
(16.l) .1,9.1·. (16.f) 



Yea 
et ..... 

194'+ 

19',l} 

1946 

1~7 

~i. 6.--s~ et peninetlt ata:tia:ties on pe1rc•nt&&\I et naenentien ot 
1~, 1945, 1940, ani 1~7 t'in ma:,ka U$ei. on lake trout fingerlinga. 

lU.pt ~.-al 

i.Alttt pe.•t•al 

lU.pt pel.Tic 

luabff ot 
SUl"'f"iTGn 
at last 
clleelt 

2Sl ... 
175 

234 

,-.cen~ ti' 
SUl"'V'ivwa uwing 
l/1 ngeneratio1i 

.. lct8$ 

,o.4 

96.5 
89.8 

6ll-~l 

;perdn. •· · a• 
~ t•r ~eenuge 
ot •urn~• ehnin& 
1/2 re.-nention or .• lilt 

ti-a lneAec.-

86-93 

,i.. ... 93 

84-~ 

;8,,'70 

o/fhen ia one chance in t'ltlenty t.'bat an.olbtr Nllplct wouli lie ♦lltside the 
inAicated per.-nups. 
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(left pee~l th oli»Je4) • ., be n.14 to ~in b41t-...U 8t4- .&n4 ,... :pfli'• 

e•ut With 1/2 • let• naeiwntifm., Jt veu:w. ap~ tan that the fin--clip 

~•1nat1en• 'Wied en tlae .J,ue· Mi~ipn plantt.:np WN "'Plltlie4 With ~l>le 

•tt101ency., •• apnoxuatel.7 ,0 percent •..,. of the f1Un1v.-s wre noted 

to be ~us ~ 'that ceuld. 'be wcopile4 Yith •-• 

.Such,.. ut .the· sttuatu.m tw 'the l'ipt pelvic -.rk appl:le~ to the 

1-.7·:,lantiqt t4 ~ vov.t fingerliDglll in~ luroa. ~ tht• •~nt 

-.11 ~.l pveent •t ·ta ..-,.1va-a ._.. M3uipd to be in thoae elM•• 

nth i/i • lea1 •generation (9' penent eod'iaenoe lai'8., 56•70 penent,. 

,,._ lntteeor (19"), tn thtf· _.,_ pftVi.••11 aa,a-1bel). there eppeut to 

be tw ~ ,,_ -- ~tiw iJJ.effici•ntY in. 1iht ap:,lioatton ot thi• 

ark. ,mtc:h .-. •• toU_., (a) ·the. tt• Hhdlll.e f'W the 1947 -.rlting ant 

pl.ant:tag __,.tten •• . ..ia that tee tw teclmtci&U hail to _.. teo many 

tie ta .tot> ahcri • ttM J (b) tN a:t•, .-pe .-,. rta11>111._. or the· pelvic 

:tina on lake vou.t f:tn&el"l~ flt• lel'!pha nantlft _. it litficult to 

M~ine Vb.ether • not a clean .,_,_tion WI pert....a. 

Slater (1~), a1n,111na fin ngeneration iu king eaJ.JMm tugerlinga., 

•• t.ble "° ~• ali&b.t atatiatieal conelation 1"1,._n ,-.11t1 of 

pe:J.ne ...,.~ aa4 length et ts.a. Be Nl.t ._, t. o.-laticm noted -. nn 

4• to tile grea.tw regenerative e&pUit;r of .. u filh; l:ntt •• a reaul:t ot 

difficulty in aeeing am\ remow-ing -.11, uaaapaent fin• in a ci.-.n l'l&nnet'. 

~ (l;tl.9)1 itork.iug With lllN"-.4 ~ ~ ting4Ji-llnp, bas 

rep...-a that tor the 40J"eal..e4ipoee mal"k.ing •~tel>" 95 :,t~t of 

487 8U'l"Vi'9'01'a of ;oo ll&J.ilm4 ttah at tne end .t 10 :mon'the of ebHnation ha4 

1/1 • leas rege•ratien, 1thi4'h us in ge..,..l ._._nt Yith the. naults 

notH here. 



-u ... 

ll!l.e ••••' ft•ltl• n..._ ,- tlli .,....,1-. UJW1'1lihl• .._ • 
~• 'beU1JII • tbe ia..._,,.ta•t.cm ti tlW .._ ••1-t ,.,_ tblt -. . . 

..... ~-Vi'tdl ....-u-~,,. ... ...,., it ....... , 
\hat _ _,,._,~--• (ff~ tilb. u ..._ .__.,ton.__..,.._,~ 
-,-.- Cdd •IU.q t.a the •ltn1n& QJU&ti.-, • *11' fid ........ 

•-lftely. ,,_ ......... ,,.. .. -- to ... Mth ---illlbtal 

_______ ftla_ .... .,...._fi., t•---~111•---
.. , - pefte--- 1# -.lltlel.7 ------ 11111 ~ ,._ - .. ..._ 

-. ..... fifk ., - llillll1al1"7~ .--.i --Dlh.- .... , .... ia 

_,. -~,- •• -.1 _.. ,- - ... ..,. _., .. lt. 

,. t.U._• vt111 • .-..i. ma a. ••- ..,.,.. .. ~1• 
.CNmP _.... .._ ...-11"1'•'""'1l • .,_.._ tta ,-~ •• -. 11111Nll., 

J."6 eNaliDAtia. ..,. ... 1'1 ,..,...,.1-. .. w.i ftlk a11w, w .-... · 
1 • a.a,_.,,,.,_,_. ~ • ....,.., --.i. ..,_ .u._.. ,,_ <• ._.. 

. . . ~-

tiua ,_. • ..._ ht • olt.»Jfq .,..Uoa). _ .._, ••••-'• .._. .. --

., • '60- ....i,_. • .,_. ~ t1• • ..._Ylaa; • lf6 n• ••• 
u _._.. _,._.,_, -.a., V,.I ,..._, ti_ .. .,_,. tiah alt•-,.,.._,, 
.. *" ... .a, ... 1111ft ., ........ ti.Ill - - "' ~( ... ). 

Iba '11»- ._,. • .._ if.PM• t• WI petl•~ Ulld•tton •ul4 'N S,5 

......... _ttth, _, --~ f1A.. 

,- -. ••• et ... s,.•1-. .-.. •~et tote.1 _.111....-1• 
0"11 'be &nlitf. to tbt fMIIJ&nion. ~t"7•1MW'h ..,_illen'M; '- -..talit,7 

-- -- bNn ........ by 'tile .......... ,-.a--• of .....-,1. ,.. 
"11.Ne •••• .._.,.., "1W -..•ration ._...1-nu _,. ~- i.u • lag· 

u \he ~'17 ._.1aen,•, an4 after 'Ille ft81ner&ttoa •lCIW1-nU,... 

41....._; ._ ldt pe.,._._ f# ,-,---.t1on ~ ,._ t.pp1tta w-,. 
-._ ~ •-.na•t•• on hl'Viffl, ina•uch u it ,,.. tht bett ..,._ ••ilable. 
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Xn .-. ··•nion foll~ etch c1.1e;;u••· ~ti• aurn:nJ., ime ob• 

.·~« ciAta Yill be· e~c:tea in tbt ll&Imel" JWJ\ 4e80i"bed. 

,-. each 1118ft -.ed. • ,,--.1 n'tiJIDbW of __.ketl fUlf. not'lla1 f'ieh t4 apprmti• 

••l;r ._ ._ ·--- ,1-. ....... Nt Ui4e tel be eonli-4 together -to ..... 

__,__ ur Ai~•• in ~,...l 1:>e1Nlen __.ad fta ant :a_,.1 tie. 

ttu, c,oup &be ~t.._ a e--.r1-. w b4t -.... 'II 'tb# awnp ~ ot 

-.rkatl .and. n--3. fifh. !be Wt ~- 4itttrd enl.7 in tlt6't OM•Mlt 

ft" ~, one•balt' WN mmN"ket\. ._ .e~imeatal &n':IIPS tf!fl! U. fl.i-i,_. 

,._. ,.. lllpt t .. ,. te the a:uraticm er the •~ta., .a all tac~• 

••1na _..11t1es lhoul.41 in thew, at le&.-t, ave .-w •t.uall.J on 

__..._ .ed n.,_l ft.•. 

If .... ld.ll& w ne ette•-t en ♦.~ . ~'!!lt.l fltf ~_., ,,._~ then -.rlt.a. 

fish 1n 'the YQ'!.•• •~rime~• thoul.4 tlurfi'ft in n~J'• '""~•11 
4"1.•l to their ---.1 •--~, _. in O'tber ~, if lit.'t"ltins 11 ~ a 

fafle in ~l.i'Q', ..•.• .-n .... r4 beth~•·~~ in iwe· -

.-.,10 lllt n..-1 tia!umultd tie tha\ V&8 efltablianet at. .·tae tniti•tion et 

.... uper1-t•. 

!tie l)l'eblb eont1iaw .r iitermining ~ ~ uta •n the ,__...,1,.. 
eun:t:.,.1 i9"ri a1piticant.l7 n-om the tatio ortgt•ll.7 eetabliahed. lhel'ewr 

'\hey do, 1111'kil'll can be aid te be a -.uae of 144:ttiGn&l ...-11t7. x.,...,.r, 

•~ it ha.I bNn ~'tel in 'tlm pNrtous section that l'UiOUI ~:tcent• 

•• o£ the au:r,trtng Jl!llll'Ud t:tlh CG!QlattlY ftgtllft'ate theiit MtltS ana are 

not Mcopiable u _.1a4 t'iah, the c.om;peat1-. •uni.val data logically 

~ be djutu. to ._ th.i• tact into 84COunt. !be ~•• that occur 
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wmn ~1• tor COimJllltA ,._._..,1on 1• ..,. -,e ~ u 'fable 7; 'lddeh 

liatl beth ... , ... Ml ........ -- for -. -.r~• "11 the , ... 4if • 

twent -.Ykl. the oWftetei kn •7 thin be ••tea ,_ atptttea.uce 'by &P• 

pl.Jbl b cb.1••,,_. ten u outltne4 'b7 s.a..eor (l~, »• 16). 

(a. •,r.lt)2 
r (a+ b) 

._.., a • .o'bNm4 Jlabel" ot nenal tta 

'b • e'baenn :oaber et aar1tea. n• 
r • ex,eetM- mt• ot ~ fish. tel> -.rlakl tiah 

!he pi ............. in.et, \IDMJ-- ,. blM • '° -.11 nlllbera, IN 

aot ....... • 'be a'lgn.U1.-nt uni.a• "'1117 ._.... 3.$1.1, ac-,41q w 1De4eow 

(19'18, »• te). the •vctla ot •taatfteant flll•• • .._. .. tut aarld.Da laal 

le«. w 1nmuaa. ....itv ._.. • -,ltd na, at8'Ulling that .....-Jret na 
ua. net • .,_t • .- • _.wr ate et ~•, .. 

~ appeaM( 4ffi.rable "' »wa 'lfhat ~• Id.pt ••• be,.._ ---••t:ttn8, 
n~ ~ te tollcrw ODl7 tbll ~tti,e ,tte" of arld.na '1D-CRll11 -tlle. entb'e 

eoUNt '11 the eJ:pb'tMaU. la t•~ 'tb.t• proce4.,., tlle •saecW. n\t.en 

ot -..-1 f1.6tW'D4 ttn. tor lm.1' eta• •t eirMSnatf.tm. w.a that dbMne4 on 

"118 ~o• tX&1dna.tton. ~ each eaalma~1-. ~i:butea. • new u-

pertmtnt with ~ autrtfl.l. n.tto ef 'the _..rteu •...Sna:ttoa u the -,11 tv 

&tteabin& the Upletti n.t1on ot noftll.l fiah;_.»4 tuh. 

Aa e--,1.e tr• f&l>le 7 ta._ JIN"Ch, l9itf check cm. tht ae.i-ac11;poee

:markei. tUh ot 191+4. !.brOVlgb. the .- et thAt ton.ul& gi'98n tw ehi•.._.,. 

• • 0.03 



t!able 7 ., ...... 1umban ·'4 ~l. (fl) •~ ~~ Oil lal9 -~ t1ngerl1~ •~lvb~ at VM'io• a.w• .~ ..... 
mertality ... grovth control e~im1nt$ of 19"-t 1!945, 1946 and ~7 t ···ad • cal~-4 td.8"1b~iort 
.of •~iv_.. vnen e~-4 by~~•· flt total· fin -.-••1s. 

ti 
in :yeu 1,000 ... 2,001 
Al1n, ~h, 1~ 1,396 ... l.,'"-1 

Oct.obft'., 19\6 

• .. ~eh, 1~1 

407 ... 336 
(1.,.9) 

361l496 
(2.&} 

325..,273 
(t.8) 

1rr-162 
(2 .. 8) 

a1~ 
(2.8) 

2;4-218 
. (a,8) 

, .... 

) 

2,000...a,«>1 
l.,:398 ... 1 

} 

a.oo-:;.i 
(Jt,.37) 

355-305 
(0 .. 00+) 

31741 
(01tlf) 

~10·· 
(0~03) 

271-l!S 
(O .. Ol.) ~· .. t•~-, 

91-~I 
f0.2) 

~ 
. · (2 .. 1) 

88;-8,r 
(1.1) 

615 ... 59& 
(1.$}, 

4 ... ,. 
(1~) -...,,a 
(1 .• 1) 

•k . 
• ,_- t j 

1t't1•'86 
(1 .• os> 

88i...St8 
.(1.l!;) 

ino-a,. 
to .• n) 

~· 11.ot) 
1116-41&' 
. ·co.~) , ...... ,,, 

.(:t.46) 

93!$~5 
(l.1) 

~7, ... 396 . ,,,.a) , .. ,..._ 
(5,.i) . 

167,.,J.96 
(5 •. 1) 

~-1n·· .. 
{5 .• 1) 

.... ,,, 
(O ... ~) 

,,a...,13 
ci....:11> 

33,-..305· 
(O .. ~) 

•·-•-·•-

5~671 
O .. ). 

n• Rgenentteu .nfJt· o ··~in. 1 · • .. n. . ~ to 1,. ill .. 
~ ~· i,ab~, 14ti in ~tbla• 1.11 giwm ~ ~n~ ·GI• total. fin Np•ation... s., .3.u't· col.ta.n•1 !1.tblft& 2,.3:,,,. ••' 

. "f ln ~theaea _.r f'calculatei.n N:8·· g:t:ven dai-el,,.. ~- tw ~.'94· di8-1bl$1on .. 
· ,ft, ~. u obvious ·and ~lanabl.9 Iii..,_~ -=~ .... ··~ .1a • •~•1• fti:~ -., nu e.11.up ,enmauu J:iah . ._. c@l ... 
'7' lec'W4 ta Oeto~, 1948, w ~t t._ .. __. ua~1-1Mb.lla &Mi-t.1.:.- .~·· '\b&t 4.a.ttt .. 
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• ••~ ra:t1• ot n.-1 lilh:arkei fia for tk4t O.tober, 1947 •Mminaticm 

· flt 'this .. ~ ot tie fful.4 be YJ9/t.7e, ant •• e>n. The rMul:ting chi-8'.'ISN 

-.1ue, in«.iMte Wbe~r _. aO't thCt obNl"W4 M'tio ot n--.1 fislu:mat•J•4 fiah 

havt -~ Signi1t1e&ntl7 fr'-. the •spec:ted ta.lit> 4f n~ tin~ked :tieh. 

In '\hit innance Chi•ll.u&l'e _. not aignif1CltiUt. 

the $aul.atiw effect of the mazolting opaatton ay be a.ewatne4 ey 

utilistng ~ -1,it of Hl'Jllll ti8hJIIM'lte4 fisb •taimt.117 ••te.llli8he4 awl 

applJina: it to the ob~ data ot the tan •--int.ti-. w a.eteniine on1-

•qt1&N •lm.a. 

n. eb.i•at.uan ftluas obtf.illl.ed trGl1 the ffl"ieus 1e-t• ot kt& hf.ve been 

.a. •• at •tta in ew,1.,1:nc th$· etten et 1he ~k cm the 1wr,ival et 

~DA tiah. In thlt 19"- •---hmlnt., bet:wten lep._..r., 1~, t.u4 Marca, 

1911-J, 111.U"kina b64 n• en.et en ••••i:"-l (Pi•••~ • o.66), -.. MN lll!lrktd 

fiah than. nonal ---•-••a.live. __,.._., tra Ms.rch., 194S, w Octob••, 
194!>, ~in& appuently vaa • Sipifie&nt ~· in the auni'\l'al et marked 

ti•h, u a chi•II,.. value et 4.37 vaa n.-4. flt• Octobtr, 1945, ~\lib. 

May, 19*,, -.rking appuentlr •• no, a tan• 1-. lm"ViftJ.1 al $i•tl.'UU41 

Y&luta ,angiag between •~• an4 0.20 Wft obtainN.. 

rw \be tn:til'e periel ot obte"11ti9ll (Sep-.mber, l~ to May, 1949), 

Uling the uta at the lut check, a chi-sq~ ..alut et t.12 1• obtained. 

In cod>in&tion vi th the per1o1 .. w ... per1o4 ealeulJt.tiGJla, which wre au non

lipU'ic&nt except tor ODe, the 4ata lei to._ ooncluaion that~ i0Jr1&l• 

aciip•1e ~k haS not 1-tnd the aurrtw.l ot tilh ae ..-ked. 



BeteNtrtee te 'fable 7 Will ·- ~t the Cb.1•81,ua.Ni•lf'IUtliH Obtai~ , • 

._. ,..-cted obNrfttiOl:'19 r11n c~tive aUl'YivaJ. wre con•ilteittly 10 .-ll 

a.a w be 1rutiplf'1cant ~•• the en\1%'4t ,._.. of the «uq>enant.. Ch1-sq1lN."e 

values ·~. b«nween o.,c,q. ·a.rut 1.i.6. !.be· eni .. Sltl&N value ca.leule.W owr the 

,o"t&l .perio4 (leptemhe:r, 1,a.; te *7, 19'f.8) of the· hptrian• ne 2.te, Vhieb 

is non-•tpf.fioaat. · !he right ~1 mark ap,._.. not tel have utectefl the 

sur,1.val ot the tin N ~-

fhe. ~1.ot \hi1 tin, when •~with t:b.e clipping et t:be eompanicm 

fin on tM ot1-' ate, l!l•ue& enti.-el.)r d:ttt•nnt N•ults~ ·the caht••t~ 

'"'1• dbtained ff;r ~ lfanh, 1947 obaervation (t. sit.) •~•\• that t.•1111 

the· pt1riflK\ (Bepw•i- 1~6 to~, 1947) \he __.k b.a4 n♦ ettut en tile 

,~tval fl( tM 11111rJle4 tift., 

A ilipiftoai:i:t f:hi-•t.an value •• ob'iat* tor t:ne Octobtr, 194-7 

c.llaenations (4.11), •uae•tinl ~• the •urn•ai ot 1511Lrked tiah •• .a.verMly 

aft'M~ by marking iui-ing the pert• ._.o., 19'7 to Gctdber; 1~7. ,.,_ 

Oc'tObel', 1~7 to ()(:~, 1949, the olrt-8\u&ft val•• wen net aipitteant, 

1n4iea'\:tng that a:rtet- Gctaber, 1941, -...rkin& •• not a tact• in tu 1un-1va1 

ot -.rked. f1Sh. Chi••1.uare ftlue• rangea. bet11Nn o.oo+ ·&114 1.04. K~r, 

•C>Vff the c;ourM ot the entue ••l'Ulllint (Sep~, 1946 w OC\obe,:,., 1949) 

• clli·•t__.. valm ot 5.55 •• obtain.-4. lin• a J.e••r n\tllibU et :m&rll-.d ti.Ill 

wne p:reant e.t the last Check~ ,1p1ticant "Y&lue noted indicates that 

'the left pecrt.._l mark had ,m. ad.verse eftect cm t.he ,urr1va1 ot t1$b. M mar1-a.. 

Wll1 irhe ~lot the left pectoral fln ehoul.d have .. llOr$ d.eleteriOUI 

e:rteet on the. aut"Vival ot __.lted tUh than the right. pecwnl fin ia unexplainable 

8."' pftNnt. 



~~~---,----------------------

t'ilf..◄,._ Y&l\111 ~1-4 ca tht ~ •--11-. tflfl W• 

..,.,_.,_ ,.. -.-•iptt1eea-. • ._, tw • -.HI', 1,r.e ttMm•'*• 
• lt/l Whidt ttltlll a •tpift.-, 'f'N..it in ff.-.. et 1'11WM4 fitl\ •• ..... lalcu• 

. ~ D.-n of ..... fill pfeNai; •·••W tM ealo\lkt,M. nlJllibeJ't ot ~ 

.· t:t.A ··~1-.. a't •ll Ulllit•._t_.. tld.• •.-•• *" ~ ol tile. ti.pt ,el'ric 

tin.,... tin a tanw ta lbe .....,.,.,7 el tta ---• in 1'1JT .. 

._ a1te ,-1aa·•• -.1a1~ a.1~1•• .__. :t11·• •• 

tww• ,..., •• ..-Wrr\ 1n • .._.r, 1;.a _.,.,._...._, 1,.., ••· 
.,...,_.. ..,.._., .,_._,.._ am\ •l•$WI •• in all tthU •--•\.l.Od 
,.u .... - -·., 1M Olbel' ....... 

.... , .......... , 1,11--1 .... -. ... ...iatut,-. 

_,,, tJa t'f.a1lt JJHt.al .. , d -. Hpt ptlvte -,1c. -- ..... bd. _, 

fipitiOIU1t •tf'tn ea tht •.-n.ft1 Of -. 1t.lte _.... t~lil,,p to eiOll tlutN· 

..... ,».._ MD. aJ1U,etl. lat ,..,_ Jet~ _,11_. -1 .... .,_. ..,_'liq IW'fiW.l 

et .na1., • 1fb:1ch t1n• tta -. • ...,..._ &•tac 1JJlt tint 6 aon-- an..-~ 
aJ,aftJlUJ' •• tbe l&uM fJI. •1aat,11•t ...-1tttet .,_I' ,_ btut pettocl tit 

iibe ~£Mn\. the i~. ill ial ...... ...i1t7 ea\11114 by \id.I .-k 

-, M ~int--- .,_ • .,_ 'by 11•1- (1~9) .. Vli.ng ilMt tab,-, in 

a1.-:r (l,a..8, pp. ,e-101), &ni uaa.iq • COl'rec:W n•ul.• ef -... lUt •· 

1'1"ft,tien in ~ lS-9 ._ ·bfa • blllt __.,. tf •tS'Yival, 'Ille •~ 

clata :b.41ce.t.t the\ 20.4 ptftflni; of 1be ..-1 fia lunifti aa ...... Yi'ih 

1,.1 ,-..n:ta et tl3e _.llM '16.. ,.,,.."-'-,ing int'tan1ian00tl8 ..-11'\1 ntea,. 

•• 4fttnue4 hoa BS.cliff'• .-.ltt _..1.,S,-,. l.M.;. De Aiffel-enee, O.t'6, 



...... 
ttviMl by 'the val•. obNrvt4 tc tM ~ tUh, 1.,a, •ttant• tl:iat ~ in

c~: the irultentaaeoua ~,1 16.l pWarnt, er by abctut l./6. \JI 8N Neently • 

... ..:,··· ItuJtan~eus __._U.ty is a.eft.ml4 by Jltelaw f~. ut..) Q • n1&11ber of 
tt.ab. whtoll YO'tllA o.:le ,.._ a p.ven •• 4\wtng 'lht ,-. it ~•111i •• to ex
ac,11 balanet: total Jlf.rieJ.i1;J ttoa &a.y. t.e -,. 

h.clcl1tte (l,;G) hal non i-a.ther e._luatvely 'illat tin~ 414 not attect the 

tta'1l1•1DC aped" <• &at11.164 'by .rr, u4 B'u't) of gol.Ui& • echo sal.mon try. Al• 

tbeugh + of ·the tin esbinat1om he uae4 wn the· •- u th.O .. ,niUMA in the lake 
ft: ·. . 

trout •~~t•, ti. tact th&\ be eft.14 fin4 no atatinicU eipU'tcanee bet'WNn ti. 
·i· 

c.-uatns ~• ot none.J. anc1· lll&'tal tttb. in Ma •~t 1vcaen• ~· poasibiltty 
'.\tf<i~-<_{::> :· -. . . .. 

that ti. ,_,. n•uJ.ta aipt be · ob\ainecl With tlle vatc,u fin __.ina.tions UN4 on the 
~ ·. : . 

J.d,e·t~. u Id.el.~~• .potata oU'\-., tu. rtt:JIOVal probabl.Y' a:f'flteta ~·· f'lel) •• abil.1ty 

te : '1'ia _..'4'UY oa:lY •liahtl.Y but it prob&l:>q us noti~eable etteeii• on the equil:tbri'.Um"' 

p~ic~J.l. in atqtf.Jlg, •~u.a • . teaing, or. i~ eomb1nati011. ot ~- -.~i,a. .· 
q~1• ~of•~ ad _.Ira., fish 

. '1>e bta cm c__...t1:te ~ •t mokllti ant ~ fl9h na.ve not beein 'We&.~ 

stattnic:$1.l.J ¥ 1~ •ii' entife'b' **lift '{If the vol'tlld.n.- &l&Omit ot tab"1at::en 

.,......,., -~'"'·'"th•·. -. •,-•~-.t-·····•· .-.. -•. ·-'11114.•• . .. """'. ....... -1n_J....,,t.,..be...,, -• .. - .. -:t-i"""st"""i .... e_al_· ·•••--· lyle-.-·-..... · .... WN-.. -.. ··.-.•-.-.-t-o_ll_•"""•-'-, -•---·-------·-
)I • tl/a . . . 

. \ [, I • f £ X11 
Stan,d.ed. Mnation •. ~ ~-- .· a. · 

n .. 1 
~ eJTor ot •• • •~ dedatf.on 

~ 

"t• • 

involveA, -,d alJlo beca'WN the tiffenn<:ea betwen · aff:r&ge total length.a 

ot markei and normal :fish at uttimea vue rel&tiffly amall. llowner, 



••t1•t1a1 ~• wre---. •-~ .-.up of t:t• at the•~ •t • 

WW'iOtl.8 ea;pertat•t• ant on the ..._..nu et the a_.,.tvwa at tae 1&at

,--1nat1on. I». all but._••""*•' (19"-}, the lAn -.a.,..nt alao 

•• tJ1e one Vltieh reveale4 the --•-•t f.iff--•• be ... n • ••nae ,1-.. 

In-. l~ h,i>b'iment., ~ llaft:h, 1~, ata •rt -.1.ao e.nmtn,4 1tat-1ntea117,. 

The ••Nee 1ue1 et __.lm4 amt n.,_l fl.eh at the- ,vt'1Qa tma of e-..1r,iat1on 

wtll be teun& in !able $., 99 r«ithl:ta flt tlle ••tt11t:ieal •~tte.• are 

liai:etl in !:abl.41- 9. 

In 't:be 19"- ioNal..a4itON•._k cmwo1 ,..,_1.nt on~- (Table 8), 

Vhioh,.. •W. lm48r o1:>een.t1es tor 4 ,....,. ana a aontb.81 ta ........ , 

ffntl"ol. ti,eeilleua _.,, ta aw.._ total-~ ftoa 7lJ.6 'kt ll.51.i. aiUiata-a; 

..-ltM 11th_., ill•~ tott.l 1~ tr. 7J.S W i.;;.Ja. 1td.llue••• The 

fP."8••" t.itfti-ence netea. u ~- 11• at ur •am•tion ,_. in ~, 19481 

When tile avengtt laug1al •' '119 a_._l ti-.._. J68,.6 .iuu.wn .a. ~t of 

• Jllllfiled tilh _. 361.0, ff' 6.6 mi1:J.l•ter•- lau. At all ~ e&Dd.11$'\iOJall 

_. tittete:dal in .._.._ ---.1 le~ ta,ngtd Mtlfeh t.1 an.cl J.8 mill~:fl 

in taTW ot normal tilh. 

u sl.lAirn in •ble 9 ett.ti8'ical &nal:YM• ot tu 1eng\h ata tor 'this 

•~1-nt a-s tbe ltu't in ..,,_..~, 19"-, Jlllttb., l"8 6M. Ka7, 194!>1 ft• 

aul.Wd. in "-t" ¥al:uee '114 1.5;6, l. 793, u4 0.!)76 ft.'Ptetiwly. .,,_ unpub1ilhe4. 

tables tlil"nillmd b7 Dr. I. L. c--- 11; -tan 'be eatiatd that theM •l•• 
t,tprewnt ,-centage ebaneea that the..-. ..... ti1e11 ot the marke4 &n.4 nor.raal 

:t:llh aa ditftnnt Of 88., 91, &DA 67, ,....-tiff~. Since \be 95 pt.-..nt le.,.1 

of prob&'bii:tt7 was n.-i l'N4be4_ at .tllly tUIII 11; .... logical t• conelwte that 

i;he ._._,_ and normal fith 414 not Uffe aignifit&utl:y 1n affl"&ge &iN at 

any tble a.•tna tu ell;pffillllnt. It 11 tonoluied that -the- application of the 

-----, 



fable 8 .... -s~y ef average wta.l 1-ngth and :aaber of survi.,._.s ob,el"ftd et the 
variou e:amin&tiGnl of thtt no~ an4 'll&rad.lak& tnut fin.prlinga 
canti•d uni.ff iientical cond;t:biom in 1~, 1945, l~6, an4 1947. htal 
lengtu an given in millimeters.; numbers of Sut"Yiven appear in ~ntbe•a~ 

october, 1~6 

74.6 
(2,000} 

93.4. 
(1,005) 

• • • 

'.Ol'G&l• .. 
ai:t ON 

73.5 
(2,000) 

93.6 
(1,005) 

• •• 

16lt-.9 162.4 
(407} (336) 

1&,5.5 184.l 
(36lt-) (296) 

• • • • • • 

261.0 256.2 
(325) (273) 

174,.9 272.1 
(317) (161) 

••• ••• 

339.6 335.6 
(278) (118) 

368.6 362.0 
(254) (118) . -. . .. 
1«12.0 422.2 
(239} (200) 

lt-38.7 437.8 
(23;) (198) 

451,4 455.4 
(228) (169) 

. . . . .. 

... .. . . 
• • • • • • 

.... . ... 

• ♦ • ••• 

169.5 169.2 
(900) (860) 

18;.6 185.2 
(835) {837) 

• • • . .. . 
245.2 245.3 
(615) (599) 

276.6 278.0 
(492) (472) 

295.4 29&.2 
(429) (378) 

. .. . . .. 
• • • • t. 

. .. . . .. 
• • • • •• 

* •• . .. 
••• 

• • • ••• 

. . " • • • 

. . .. • • • 

80.6 81.9 
(1,000) (1,000) 

. . . . ,. .. 

.... 
162.4 161.4 
(415) (396) 

192.1 191..9 
(3~) (289) 

. . . . ... 
258.9 a,6.6 
(267) {196) 

284.6 286.2 
(14o) (171) 

• • • 1' •• 

3Jt.3.9 335.3 
(212) (150) 

l' 1 
l1iEt 

Normal •1v1c 
• • • • •• 

" .. . .. 
... ••• 

• $ •. ·• .. 
.. " .. a•• 

••• • •• 

.. . . . " . 

• • • • .. it 

91.5 91.8 
(953) (965) 

. . . . ,. . 
173.8 174.8 
(877) (794) 

19'1,.3 195 .. 2 
(837) (8iO) 

'!Y' It was apparent at this date that thie group was tGO 1-&e for th.a pond apace avail.a.bl.ft .. 
!b.e actual number of survivors was 1,398 normal., 1,447 arkad. !he experiment. 'RS nd~d to 
1,005 each and •~nts taken on tbe latter nl.mibttr. 

I 



Tabla 9,. .... statietical anal.yaia o£ 41tterenaa in awrap total. len«th of mark& ·cmi. n~ .iJA'ke• --~ 
:ftngerlin&a a"tc ate.rt ad ·••. of •~ianta.. (fba pen.entap ch.I.nee tbe.t tlMJ means. ·&M· a:tt
ferent is giwn in ~t>.ae•• un4ar 'tbtf. •ttn -.i..) 

Ie&r 
. an.A a.i-k, Date ~A · l._. Sep~, 1"'4 
48ml 
... ~,l.~. 
a41p0a1lt 

1945 Septemhtr1 1945 
right 
pectcn.l May 1 19'18 

l9lt,6 hp .... r. 19lf6 
l.•ft. 
pee~l ~, l~ 

... 
in •--r 

~ total of fifl.l 
of fiah length in 

- (ailli,mt~l ff:!ll.e 
MT1-4. 45 ... 105 5()0· 
normal '4,7 ... 101 500 
llla'rked 295 ... 479 218 
normal aae ... 48o e.;. 
...-..a. 313 ... ;63 189 
normal 311--601 228 

mm:kei 
normal 
m&1'ked 
noJ!!JB&l. 

mnkd 
n-.-1 
:mm."ad 
n_._1 

55-110 
54-105 

131•391 
163 ... 376 

63 ... 10ll. 
61-108 

218~ 
238-449 

1.,000 
1.000 

378 
429 

1,800 
1,000 

1,0 
212 

1947 
righ."t 
»-lvic 

September, l9il,7 1118,J'ked 
normal 

56 .. 90 
,,._ 91 

1,000 
1,000 

Octobex-1 1,-.9 marked 
nor:mal 

164 ... )04 
160-303 

,64 
611 

• <••n.ae 1-nath in 
,UUi•---i 

73,.5 
~-6 

362.0 
:,68.6 
.,,.4 
1+51.t. 

&1 .. 5 
82.0 

1,a.2 
295.4 

81.9 
80 .. 6 

335.3 
3'l-3.9 

73.,S 
73.1 

a36.5 
ep., 

-~ •vtatton 
11.15 
n.16 
42 .. 0t 
~-87 
>+1.73 
4.1.61 

9.03 
8 .. Ql 

31,.75 
30 .. 73 

6.78 
6.$0 

46.06 
33 .. 87 

5.0; 
; ... 86 

27.~ 
1:7,.32 

·~ .ern.w d 

• o .. ;o 
0:.50 
Q .. ~ 
2.56 
3.0, 
2.16 

0.2, 
O.B5 
1.63 
1.41 

e.21 
G .. to 
3..,76 
2.33 

... l.6 
0 .. 1, 
1 •. 1; 
1.10 

Dtt_,..11.a 
be ... n ••• 

1 .. 1 

0.5 

a.8 

1.3 

S .. 6 

Stu~ 
GffOJ" .et 
ii~~ 

0.71 

3 .. 83 

0 .. 29 

t.43 

.0.25 

1.,, 

• 
1.556 

(88) 

l/123 
(91) 

o.v,6 
(67) 

1 .. 316 
(81) 

1.273 
(&l} 



--------.--------.... 

....... u,-. --. -... •~ err..- • ~ .,.-.t1t o1 • -~ -- ,,_.u., 
d -- .,_ U. ,..., ,._. ._ 81gk1; --- Of • ..,.,1 •• 

DI 1-18" ,._._l ..... 'k ..-.1 .__.blln\ d 1f'S •----iltl •---\i.,_ 
snrii, _. ._.,_.., t• a »utol Of i ,_.. -. 8 ...,. la v.1• ,~i ..... 1 

'11th .... ta ........ '8•1 .le»alh ,._ ·•· W t9J.\ ld.11~•• Wile '\ha· 

••--- ·iu,a f1l the Ml'lrM .lae W•• fl .. liacl ~ ~ 81., •· 

tfl.l allluat\RI. !.be li~t ta.__.... ~ ~ ...... ••~ ~ 

la& .... f1-. Iii U7 --...-le -- ..,, .S.n..-l, ill A$ of* -1 

tta, ~ ti--. t.J. w o., .u.i_,_. -~ at -. •7, 1"8, •• .-. 
.. _. tt.a ._ 1.1 -u,.,_, •• ta ..,... 11a. 

tta,,ttt1ea1 --.i, ... ot - .. ...,--.,. 19',, ~ _. .... ,, • tlil 

coavol fie ua •ta -., • tut. _... .. ,1. or '- ...._.,._ ta*'' 1,-.a, 

i.u.-• ._,_ • ..._ -... d • -•• • ...i-. _.. 11..--
.... n .. __ .__..,., ... M ... :• .......... · " .• , .... •• ..,. .... ...__,..._.. U a......__....._,---•······•·....,....,.""' .._....,.. .,,_.,. .,,,.,,.,.,,q .'~ • .. - !11'.W _,, ~,,,..-- .. · .., • .,.,,. a<ll/"'1111111 . . ·.. .. •--• 

.. "'" •bu --· ......... 1,tJf, 1. •. 116, ..,, i-.., 1.rr,. - ,.. 
---......... ,_ ...... ,.. ..,...., _. 11 D4 11 ,.,.,., #'eQtftifltit, 

nn. -, oi.t • a t, ,._.,. -.1 Of ,._1,,,.. ft l.• .._l\Mi ,_, • . -~. . : 

ap»li•,10u tit ._ i,-tp'l ~ -1'lt a tl1e .!Qt ,..._ n..-11agt ha4 q 

•ffen '8 tJ!lit. gNn1I. of '8e f1R W ·Vldoh tb.ia .. k ._ appJ.id. 

lbe ~,..-.i •~t • - 1~ (left J"'leftl) .Wk lUte4 

J JN.t• DA 1 --•• ._ ummrt1111 filh _.. flt-. so., • !,il-3.9 111w..-.a 
u • ....,. --.1. ~ Wh11- the lilrD4 NU.~,.... i----iq in 

•--- leng1b. tna 31.9 '° ta]¥ u,.J w.iUS...tel'•• 9le 41~ in ~ 

•t• i.••n ..-..1 u4 _..., ftah at arq ._.1na,1ou et W• ,,_..,. J'&n&el 

•1nfR• t.J a.a& a.6 m11~••· 



.. 17,,. 

Ai* bit.iatie ot tb.1# UJ?U'ilutn.t it can 'be i.tan_.r&ted that ti. 

~ ... fiah WR s1pit'1e&ntl7 WgV than~~ t1~1tnp, al'ihovp. 

~· titte"1!• between tile a-,era_. •t•• •• cmJ.y 1 .. 3 mUi:millten. 'the 

nif~'tiDf "t" 'Rl• found..- 4 .. 482-.-.. virt-1 Nl"taint7 thai 11,he :mnna _. 

41ttennt. 1fhe left-»ect...,1-artca4 fta held their dvantap thl'oQ&b. lhtt 

~, 1'47 4'»1Bi na-ticm. lleteren• to !al>le 8 vtll alunr that(qtt. .nonrai tillh 

had a •11at\t17 •~ •~ t.tte at the •lalld nations ot Ottobft, 1,S.7, Jl&l'eh, 

l."8, ad Otnebes-, 1,a..&, but tllat 111Wll'e4 tilth .11a4 a tli&h-s &i.fll.X1._ in awrase 

SiN ia llareh, 1,-g. At the la-et ... 1na,1a in ~- 1949, ~l ti•n ha4 

an. ......... liae of 343.9 ld.Ui•ten u ..... , Witlt an-~ aia et !]S.J 

aillUlliwr• fer thte marldM\ tiah•-& 4U'feiience flf 8.6 mUmeter• in ,...,_. ot 

n.--1 tiah. Stati1tie&l e-..1natien of the 1ftph Mta a the laiJ'i a.ate pvea 

a tttn 'V$lue et 1..941 or a peneataae drancut ot ,t. -U.'l the wo --., _. 4ift•~-

ent. •1• •uaaena tlta't • i.n :,ect_.l ..,k •• ~ likely tied.uee4 the 

growth et w l.alrii· VG"J.t ttngerl~ A -,.1-a by a 111&11 'btl' sip:ltiamt 

Keuurueats on the 1'47 ~ ccmtNl •~t (rip.t »-lTit tin 

nmove4) at tour interval.I .-..r I ,-n lh1i. 1 aoath in4:toate tmat -. ~ 

len&'h ~ nonal tie tncrea..a. t:roa 73.1 'ie 2J!t,.J11illU111ten Wlrl.1- 'that of 

the mand t1t11...,,. troa 73.a w a36.5 mtUtatera. At all time• tbe -,.ked. 

fia 1n thia experiment Wft tMm. 0.3 to 1.0 milliatere u.r,- than tbe 

normal apeeilaer.us 1n average 11• .. 

In this ,sreup or •~ntal fiah, •aminaticm. et the compare.tiff uta 

.,...•tratee taat tbe .,_.la4 fish wn 9ipi:ticantly' larger in Sepwmber, 1,i..7, 

et t'ba atvt, •ven though tu i.itterence bt-twen '\he mean,-. only 0.7 milli• 

.__. (tttu ot a.800 yielding a pe..-ntaae Change of 99 that the means a.re 

dittenn'). At au eDllinatita.a the •~ 1:ta of the •l'ked fi6 _. greater 



1;haa t,he· ...... •1• d t• n~ t1e. lta-tietieal am1.17aia or the le~ c.ta.u 
~ tl:le· Oct••• 1$4t, e.Mk ytel.48 a nt• •1• ot 1.006--a pe:reen-. ~ 

,af ·68 ~ the ~ .-.. f.itteNnt, n~ ._ li,ait1~ 1...-.11. It u 
e•ntl\Mie4 'tl)at tu UM· O't 1M right pelvic .-.:a ba4 no ettfft on the p~ 

et~ titlh te Which it-.. appUei. 

ln t:bNe ot t• to@ ~lee teetl!l4 it thoul.4 be netea. t:at 'lht. "t." 

value• ,___., u the tilh ._.,, in ein amt 'the -.n•nt• ~•.-.i ~OU&h 

t1•• i'hi• tftwl • ._.,. 'tbt.t u b ~ an4 n_..1 ti•h fra cm, _,.rhent 

crev in at• th.fate•• ~••1•1.y le•• •tcnttteance in~ d.tflereD4t letveen 

tbeil' .,.,..,_ •1••· It W\ll.4 a,,._ lilcely in_,, inlt&n•• t1Mit Ylthin Ji. 

,._. afteli· IIU'ld.n« ,._.,.. woull be no 11p1t1eant li.tte,ence• tn ·~· a1_. 

be~n llllll'D4 awl ~l ti,a •~'rill& to tt.t tias. 

Ia '\he _. i~ YkeN the -1cula.a •,• ftl\te ,_. hial36$\ $'I the 

laat e.Dll.1-.tta (1,i., __.k•tt.aht ~l tltppet.), ~ ,.t." val•• tetmA 

eugp8'MA that there •• n• st,nitioant. litteM•• betlleen the aveN.ge a1ac1 

ot mar.a. an& nOl"Jllt.l ft-11 -., aa7 tile. 

e- ••w.te of the •---ti.u on the tonwol .-,.,.1-nt• i..a 1;o 

the eoael•ien *' of ib.e t..- _,.JQJ -,,11414 the left p,tet..i Jl8l'ik uHl 

in 1946 1, the only' _. which •1 •• tntluencect .&ronh .te.vwablt. file 

t••tiou •t•• •• 'io Wh1 1ihe 1'11ppug et tu .. left JH'tonl tin 8hcmld. cauae 

the NfJul.ta noied, .na. not the ffiiOV&l ot the· right pecten.l tin. It migb:t 

'be •a•4 that the n•ul.•• ree....._ _. oaUMd 1>7 ,.eJq>eiantal error," and 

that wn the el(pWtant involving._.. left pect .. l 113iU"lt "peatd a n\lll>er 

et tma tlW ow•1• cGD.4lus1ons might bilt readled. ~ins tu •tttet ot 
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fal)le 10~ .. .s~ of comparison ot gowth in •1g11.t ot n.--1 and ~!mi. la.ke trout 

tingerlings tor the tour ~lit7•4P"Q'Wth control experiments. Average 
Wight in g.nas. tor the ind'ieated. nWl'l.'berm et awvivors is givwan. lfumbers 
of Sttf'Vivors are i:ad.icated in p&1"entbesea,. 

-.rk .,.-k mark mark 
D&t.e o£ e.._ination NiJom&i. Marked Kormal Marked. m-.i •Gd ltOJ'mal ~Ui 

May, 1949 

= 

3.\ 
(2000) 

5.0 
(1005) 

... 

38.C 
(407). 

48.5 
(364) 

. . . 

139.3 
(325) 

154.a 
(317) 

326.6 
(278) 

42;.; 
(254) 

• • • 

626.0 
(239) 

721.2 
(235) 

816.5 
(228) 

• • • 

3.1 
(2007) 

5.1 
(1005) 

. .. 

35.8 
(336) 

52.5 
(296) 

136.1 
(9113) 

149.7 
(262) 

. . . 
;322.l 
(228) 

402 .. 8 
(218) 

••• 

639.6 
(200) 

12,.a 
(198) 

830.1 
(189) 

.... 

4.8 
(1000) 

. .. . 

• • • 

38.J. 
t900\ 
'\. I 

1'3.7 
(88;) 

. ... 

121.6 
(615) 

171.G 
(492) 

117.7 
(~9) 

4.6 
(1000) 

••• 

••• 

37.6 
(86o) 

Je.3., 
(837) 

. . . 
121.l 
(599) 

172.8 
(472) 

220.9 
(378) 

4.0 4.0 
(1000) (1000} 

.... . .. 
7.3 7.3 

(935) (945) 

... • •• 2.9 2.9 
(1000) {1000) 

33.7 32.3 •• ♦ ... 
(475) (396) 

54.4 54.4 6.7 6.4 
(JJe-9) (289) (953) (965) 

• • • . .. e • • ••• 

141.5 142.4 43.5 42.6 
(267) (196) (8TI) (79lt-) 

191.0 1,-a.3 54.o 55.3 
(240) (171} (837) (810) 

• q. • ♦ • • • • • •• 

329.3 319.3 100.1 101.6 
I 

(212) (150) (621) (564) 
i 

.I 



r~--

__.kiDC on ~- Bowe'Vft', 1\ shcwl4 be pe1a:t.t4 out that 'the left pet~ 

JIU'k &Jp_.n,111-4 • 11tati#tie6lly sip.:itieen, effect on INtrt'fal. aa wu 
•• 111. neai--a:LpU'tcant ettec:t (it not 11ig,d.tical!l,) on ~- It wouli .... 

NM~1• to uaip the· reaul:ta w •esperilllantal ._..ft if tu nhlts lW1. 

been tOlmi. to be •tpifiaimt ia -.J.y the ...-l.1 ty analy-1ie or •nl.7 the. 

~ aal.pia. fa tut that aig.d.flcance or __. .. aip1t:tcance-. netea. 

' in the .-l)"lil ot b.-th ~ an4 •Ul"rtw.l ~Mt•; - tbe Otbltl' bani, 

tut ~ \ban ehan.ce 19 involve4 in ~ J!et!Jul'III noted tor the •~n-• 
in1'01Ving the left peetcn.l fin. 

!'he arOW1ih uta tor the ~kttd ttlh 11,u,4 1n fable e aie 1•~ 

in graphi• tOftl in 1i&\ft l... Since the,~ f'ith din-.ftd enl.7 •lightly 

fl-om ~ Ul'.\11U'M.i ~ tnv.t onl)r the ~ •--• t'«t i1'.le uumt.rkN. f11h 

an &1wn. ti ia O'l interest to nete tat.'t the • ..,.,.. tor tbe t~ diftenl'l'b 

,-r, me Vff7 11:ailar in ato,e a.spite the~• naberl present at~ 

.- titJle • aurv1T1ng w 'lhe,,Jastell\U:li.natien. 

A:,avoag (19'1-J) •~ -. gwtll .,, tu •urv1,.., ti"-. ,oo 1a-.1 .. 

a41p-•Clippet4 lalce treut tingel"linp &n4 500 n--.l laD 'tNU- finae;r,U.ngt 

1-14 be't'Ween August, 19'7, and .rune, l~, at thft ~ci•l 711.b. J.ra\ctl:tef7 

at Port .uth.-, Oatt.rto. la alao fOUl'J.4 no tiftuence \,etveen. 1ibe ~ 

ot elippe4 ani unclippett trout .. 

'Ille cl&ta on &'VftJ'a&8 wt.pt increases ot urmai an.A -..,1re4- lake ueut 

hlllcl tor "f'&l"iOUI :pffiOU of ti:Jltlt _. IIUIIIIIViMd 1n fable 10. Average Wipts 

wre Obta:tuecl by w1p1ng llU'l!ad &D4 noa.w.l tie by grou,pa in nter and 

41 V141q 1'hl total wtgn:t by \he nuaber present. !lie inspectien et thia table 

sugge1t• that there 1a little it arq 4itterenoe in the •.._nae wights ot 

IIU'Dd ad normal t18h hel.4 'UD.4el' tdctntiMl oon4ition• tor the.._ length of 

tilae. Ia au year• exeep'i 19'6, lll&l"ke4 ti• s,ev at 111p.tl7 tuter rate• 

than 414 Mnt&l fish, a• J\'ldged b7 the aveziaga WtU.ghta of the survivor• at the 



eael.•I• et tht •----•• ltu._ical ._at.._ d utllel a4 •-1 
fltll _. at:n :,011111>1'1 1-Mue tmt.vl4•l W18b,'ls of fl.ah ,.. not db~&. 

J'i t1 teata'tivel.f ~111te4 ·~ ~ ha no dfeCJ't cm. ~ :ln •tgb.t • 

.klmowl.eqllllliU 

fld• f.udnlpticm ~ not .... 1>en ~ ~ VS.th.oat tJae -...,_.i,oa 

.... ·---•• C n_.ffUS.1nlirtl.U. 8aJ' phaaes fit the YWk WM~ a 

·.· ... ·~tea. l wta to•--~ 1- ••t.,_. _. a«.vtce d \he~ 

..._. ot ._ ~ttu:t1 •• n ... ,.,. •--- ana. • n• 11v1.1ua _. uat 

··• 1n:,_.-,ld.ac, ~- -,tug at, 'VUS.U -tS...a, -4. b e.e natteita.l 

··~\I-•. ~·.ft.ah Df:rl,lim _..,.l to* I aa gn.tehl ae1 lla:roli L. 
· , . ·:~<-1:-; f;:/;V:~·.,·h··::: .. ·/ . , 

. ._..i:ltfti.let ft~•., I~, fW Mmal ....... Ula ,-·~. 

;:"' dfUth.t trwp_,.tte ot ftlh t• '1111 ••uol UJlill"tmt•,•1 ,,_.\..._ U4 

ltUl•U Jl~cm, WhO.'llft la~ B•nlle• at the ..... *-~ lwlna 

.·.••~·· ..... d 1ml ~-., • •tr ..,,, tw ---- I.Df. • .,..u, .. 1 ... 
. . . . 

la ~1laa 1dae ·--••wJ. filh 411ttq ,_,...., .... ~. 

l • .pa.Wul. alN 'N 1-. A .• ·• ...... , Jr. ~ P •. ..,. d ,-.. I. V • 

....... ,. ,..,1ng the --.11Arip .,,,...u.y . .....,, 'the ~ti• i!>t. 

ti. aa• -4· the con.el~ ure thole el tlJe -~. 

~tm:"Cl Of.id 

Atutl-ec, ........ c. .· . .. 
l,..f. ~1-W, rate d ~, u4 fin .-aemera-t.loa t>f -.rlra4 
. . -,. t.lmla.1'lut4 · J.ake. tr"1iit ti.n.ge1tl1"31,S jt the 1roriac1al ftah . 

?;~~;1;~ :nt0ntai-to. t.rau. •· nu.. see., ,.1. 
lle.4clf.tte, blu.4 w·~ 

1950. Be •ttect of fin•&;l.ipping • the cnt.aug s,peed flt &Ol4fiah an4 
eoho Alaon try. ~. et the '1th. •aea. K. of enau, Vol •. Ylll, 
Jo. e, pp. 67-73. .·· ... 

J:tei.r, Willia J. 
1'11,8. JllthOia of ••-t•tiDI n:tal l'tatll"i•• ot fl.ah pa.pUlatlona. In41au 

Vntw:rsity hblloat1-., kiencte S.rt•• ••• 1;. l.Ol pp. 



11,11.t~ Willi.- I. . . .. . . . ' · .. · 1;l,. ffleeta: ot ~l ot ti• ·upon ·thct .~ &mi t.vviftl. o'E 
_,.1ay ... ~ tilhea. ~. ot Wil4U.f9 Man--at, Vol. 131 

Jfo. l;; Plh 29~• . . . 

$1-tt~1 1-.1e1.w. 1.~,. •-t--•ticm ot euiRA t:tn.1 of tin& aal:IM>n fill&ffl1np. ad its 
elffln• en reeoptt1• •t ...,..,. dlllte.. !frana. Ala. r1n. aoc., 
Vol. 47 (19'7), PP• lJl•lilO. ·----, ...... · 19'3. lta'.\:1etical. •theia (,Ovth Bd.ition). x.-. l'kte CoWtge Presa, 
._,, 1 .... 485 PP•. 

Report approved by A. S. Hazzard 

Report typed by M. E. Keyser 

INSTITU'JE FOR FISBERlES RESEARCH 

David S. Shetter 



450 

400 

<fl 
a: 
w 
t- 350 w 
~ 

...J 

...J -
~ 

z 300 

I 
t-
\!) 
z 
UJ 
...J 250 
...J 

~ 
0 
t-
UJ 
\!) 200 4: 
a: 
w 
~ 

150 

100 

FIG. I GROWTH OF THE UNMARKED LAKE TROUT 
FINGERLINGS IN THE MORTALITY-GROWTH 
CONTROL EXPERIMENTS,MARQUETTE 
HATCHERY, MARQUETTE,MICHIGAN. 
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