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FISH DIVlSIOf~ 

validated the •-tbod ot detentntng ase by •an• ot annular marld.nss 

on the sea.lea. Annulue t..-tton taus place during late April or early 

.._,. @pending upon the seasonal. dU'terencea in water te~rat'l.ft. 

A determination of the boa.y ... acale relationship of both species 

-· ade toll.O'W'iDg the method. outlined by Jlone.st.yrslq. 

for the brook trout: log All• 0.99217 + 0.6723 1.0g L. 

1cr the brown trout, log ASa • 1.25377 + 0.8968 l..og L. 

Ba.ch ot the• eolutiona gave an adequate tit of the original data. 

The UN of the direct-proportion •thod., or the dbect-proportion method 

plu a conection tor.the bod.y length. at the time ct scale formation, 

would result in enors a.a much a.a 78 per cent in growth calculations 

ot tbe brook and brown trout: :populations described. 

A comparison of the brook trout population ot the Pigeon River 

with those of Moosehead Lau, Maine, and the Nelson River, Manitoba, 

tnd.icate1 that the .Pigeon Biver population is ahort-lived. Very few 

brook trout in the :Pigeon River live to be four ~a.rs old. 'ftl:t.s rapid 

disappearance of older brook trout ta aaaoctated with a high rate of 



exploitation. ll"mm trout 1n the Mgeen as.var e.N· also ahert-liwd 

al~ a r-ev reach an aae o-t five year-a .. 

Angling tor breolt trout Mlecu the tastes- growing 1u4irtduala 

tra each age-group. ne· high rate Of e::q,loitation ~thei" vith 

an,lt.ng selec1d:rtty invalid.atea ~ 11111tthod. ot comparing P'()1fth rate by 

•-lf.ng •thods once thlt ti.ah attain a st•.'Ylllnel'&ble.toauglbg. 

Iron. trout 40 llO't SheV thia anglf.ng stlenlvtty, and. '""h 

c-.pa:rtecms aN lees b1ased fl"• this factor. 

Compeuation in gowth, after t~ tint year, kkea place in both 

epeeiee. !owner, it u not sdftetent to <>venome the ui,tal dttterenee 

1n sro,,th; am the 1a:tae ,..11np main'iau tnet.l" ev.per1or1ty 1n at•. 

1frlm «·1.ov 1111n111-.·aue limit, aueh as 7 uene•, tht tieh rith the 

bea\ dumee• ot becomtag loge, ,rt•-vtnnu, biU.vidual.a are· eaerU'teea. 

tuat··at a nall aia. Abo, a low m1nJ:a,a stu limit te,,·.,.·the 

avvtval of· the elovl.7 powtDg i-wt• ot each aae•P"Cll!> d s,avni~ 

•tock. ·ou, ril.4 trout .-. \bus being contin•llY Mlectea. tor slow 

p-owth ~,. Pft•nt law Wh.1~ pft'Jllit exee••1ve ~l of the stock 

.a. at too nall a aue. 

11 
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__. fl IICMJI fltlr.f (aunt.tlUI 101.,_LDI) AID II.CID BOVI 

··--. llfflA.) XI Bl IDIOI um, .,_. ltvliff, JCICBmAP 

by 

Ur...n ,. ·too,er 

!lit Ptpon 11-.. !Nut ......... -. emblf.Dlel 1a ... ,, 

1,t..9, by the IUCbi.,_ -~ ot ~tton. !hla 1nc1-..s Jt..8 

•U. ot .._ •-- an4 .-..n ..ii 1111-•. Be eweu _. ·'bMa 

(t"f'ilM .t,Jno tOUI'. -----nt&l aen1 .. ad tSabf.ng ta ~ on17 

on a &aU.7 ~- bUil. '!b.u ~ ot _...1 otnl'd ---• n 

·•.-.t•ttoa ua. ~ by va1ne& tt,_.t.e• wozt.'.•n ot • -.ot&l 

ca,a. NGn et ti. IC&1e -.1e1 .., 1'h16 thit st~ ta baae4 •" 

••• t.r• the l)Cllf'1S,1• d \bl ...... 1n ta nM&l'Ch uea. 918 ttllb. 

wn eollacte4 b7·tvo 4utuent •'thobJ hook au4 U.ne am by elttevo

ttata,. In .u. ,_,le• ,... e-.1ne4 ,,._ Jt.,,.39 brook ~ &n4 

l,U9 bran. trod ol.4er 'than one ,._ 4Ul"1Da ~ JQ'lol. Ira AJ>ril 

to, 1949, ,o B0'9e11.'ber. 30., 1951. 

Yalldlty of Age Deten.iDattcm by aca1es 

~ in ~TOI' of thtt •tho«. of a.tel'IIWling age o'f brook 

trout by 11NU of Male• ,,.. lftNn'lie4 in an Nl'lS..i' publication 

l_j . 11 .. rsr. · .. -.·r q(tJ·i ,_·_.tlf. t . l tJiJ '." .. d _· ·1.~,: Li .t . ·.r.r fill (l@tiJU· ... t'··1,·r C fl -··1 · ... tk 
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(eoope, 1951). ~ eontu-ma,1. ot tbi8 uetho4 18 st.•n heft 

because ot the ••1lab111ty ot 1mOwJl-ap a'tffial an4 ai.o becaUM tbtt 

troui in "1lia ata-ea uaua.Uy ,.,. ,u1-. diet.inc\ anmtlt, •king \be 

tnterpNtation of age a nlilttvei, •tqle taak (J'igure l). In all 

the· aae aa 4etenine4 by Hal.el aD4 tbe lmCMl calen«ar age ot ,hit fiah. 

fe the brown wout, ti. 'Y&l1iit7 of .__.. ... .,.n, uaing seal.ea 

.... to be vell eatabliahe4 (l>altl., 1918; ani ~n). tu tbe Pigeon 

ltwr; tonatton of amwli on ecalee of tlua a;pee:lea ta al.to l,Uite 

41ati_._, ad 1twU.e1 ot the ••ilable lmwn-ap ••rial 't;b:tough tbe 

tonatton ot tlle tun 1nr0 annuli haw Y&lf.a&tea. the. •til.04 (J'ig't.fl a). 

la tb.ta ,-.u., • ziea...-pt1• of fieh acti'i1:t:,1 grew1;h1 aa4 • 

MCOIIJl8,111illg au.ulus tone.ti.on ot "13e sea.lea ••• place 11:ua-tng late 

A»•U. or ••11 )lay cl,epeml1ng \'q)OD "81 ... onal 4Uteftnces ta Wtez' ............. 
1041...acaa lela:,tonahip &n4 'Ute Galculation ot GrO'fl'il1 

Cfaleul&1iton of »"'Yi•• g<Nth. of ttaea by ,,,..,.. ot ecal.e 

.... 'l#'hlhta b&I bHn aumriled by Jl&lph tile (J! I,agler, 1,a.9) • Of 

the 'tVi0\1S •'thodl UN4 by ti. euly vm-Jrate in i;aia fiel41 tbal ot 

Mhanl'J"lky (1930) ....._ to be Dl081$ pne"tcie&ble to bol;h tlle b~k uA 

bJiovn 'bout :populatione in thlt Pigeon atwr. flt.is --•um;pt-ion holu 

tbais the log&rithaa ot acale length and filh length. exhibit a straight 

line Mlatioubip, ._,MB• CJP, ~ log AD• log C + n log L, 

Ybere Alli• anterior ecale n.dius, 

I.• total tilb. 1.engtb.1 and 

C and n are constant• to be deteniued empirically. 

fll.11 ... umptioa fail.s to give a a·Uef'actory tit 1\o the data from. wey 

8111all,:l.1ah at~ it uaums tbl.t acale SN)Wth ua body gt01fth begin at 



Ii~ l. Scales of brook treu~ fr• Pigeon Ii ver, Otsego Oounty, Miel:d.p.n.. 

July-Os 3.0 inehes, July 9, 1~9; Be~r-0: lt..6 inches, Jeenber 28, l~; 

March-I•: 3 .. 8 inches, March 13, 1950; April .. I*: 4 .. 5 inches, April 14, 1950; 

May-I: 3.9 inches, May 19, 1950; June--t: 5.0 inches, June 19, 1950; Auguat

I: ;.6 inc'.tlita., August 17, 1949; October-I: 6.o inches, October all., 194-9; 

Mareh-ll*: 6.l inches, March 13, 1950; May-II 6.8 inches., May 19, 1950; June ... 

II: 7.0 inches, J'Ul'lG 19, 1950; May ... IIIr 10.2 inch.ea, M$.y 30, 1949; July-Ill: 

10.0 inches, July 3, 1949. 





Figure 2. Scales et btown trout fl-om Pigeon tiwr, Ctngc Ccnmty, Michigan. 

A:ugust-Or t.9 inches, Al;lgust 10, 1~9; May-I*; 3.3 inches, May ,, 1950; 

August-I: 5.9 inches, August 9, 1950; September-It 7.7 inches, September 24::o 

1950; March-II*: 6.l inches, Karch 27, 1951; May-II: 9.5 inches, May 21, · 

1951,; June-II: 8.4 inches, June 20, l95l; Auguat•IVt 19.5 incbee, Aucu.st lJ, 

1949.r Novem.ber--f: 21.4 ine•s, lovember 14, 1950,. 





th# ..._ id.•. Aeilually acales a.o not begin "° totm. uni;il tbe fish are 

abt!>Ut lt,o •• in total length. Set.le ~ thell PrGCMds .err l"apidly 

but •ta ii111ni•htna ••• liewe.,..'°, ~- ·~ time ~ fish are •m ~ 

ou, MQil$iJtnak7'• •th.Cad gi'Vtla • vt1'.rf aatit1'.ct01'1' :tit w tM data. ana. 

~•• 0Mb caleulatitn• at 4-.,pletlld YMr• o1·~ tuiiMJ ace.-te. 

A a.teninatiou 0:t th4" · 1:>oiy ... .-1.e relationship for the b"°k wout 

in tht Piaton 1:1~ -· ~ OJi S!a in41V14•ls ~. 111 total length 

~ 1.5 in.cha& t<> 8 •. o llio1-4,. • :tollM: 

lqg Aaa • 0,.99'll7..,. 0.8713 lc>I. t. • 

..... ·~. b~ tl'.-Ut. 1,291 1d1d<t-..1• l'l\llgtng 1n total length ftoa 2.; 

tn~·'to.23.71-hta, •vealeda.bOdy~_.:ie .nUti.-hip as tolle•: 

10a MUt • 1.25377 + 0.8968 log t •. 

•~u pairt•~ ~.the• -..ibid by •11.e (1950) were ocnstructed 

t.ni -- t#/ft all ca~ulatt.s ,. .. n~ hel'9. 

IJ!htt. boiy.qaJAt •1-ti.-,ip ot '@e breok VQJ1't. in. • ltpen lli:ver 

WU :pual:t,.4 eplt• (c~. in »·••> •lcrna Vith -- from. fcrd Oia1ell

PO.Pui..tt• Of ~k tr:-.it in Mi4ld.gan. - bod7-$Ultt ftlationshtp• 

et all of tl:iltae populat1ont could. be bef't dltsff:tbid. by the use of the 

Mcma1t,r•k11118thod giftn above altbougb. 11inor variations did occur 

betll'Mn different J)Ol)ulatiens. !be wse of the i~et-proportion methOd 

or tbe auect-proponion methOd »lus • con-ection for the bOdy length 

at 1he ti?IIII ot scale t.,.t1on would reeul:t in errors•• much u 78 

l)er cent in a:rov\h calculations of the brOok ad brown trout pepulatiou 

a.eacrtbed here. 

Age C-,osition 

kmplf.D&, either by hook and line or by electric eb.ocking, tndie&tea 

ffry few olcl ftah in the :pcpulation ot both brook trout and brown trout 



(!able l). 'few 1mlbiduaU live to be f'ou:, yevs ol4, and ov.er 95 ·pei

ctnt ot the. oatehby ug]ffll ts c~ fd tish leas than ~•18U• 

old. · !he act1.1&l age oa:positton d •tht J>~ liver· populf.tion uncl_."tef.17 

is 'npftNntea. by many mc>re in4ivt4•l.s flt·. tbll. &P•grou;p I tl'lan. suggested 

by the collAtctiou, ti.nee electa-tc -.kera _.. aea.ctive tu capturtns 

a greatv ~ion of t.ne 1-rstr fiah. h11H't1ou talmn by hoOk &l)d. 

line ... eJ.'° Rl.Mtiw became ot tile 7-ineh mini11m11 ,u .• limit. Bo 

tnt--ti.011 on tu &b~ · of &ge•S,0\11) 0 ill gt.Yen becauae only tM 

1-&e•t lndi'ridual.8 Of thii elUII 'Rff --Id• 
· A eompuua · flt tlleM 'bnok w•at •• ¥'!.'11 ••llec\ien• ...... ·1-

ia:tne (Coopt:r all4 lt:l.1-i, 1945} aa Dnttoba .(l)ou., · l'.948), 1'heN · ~k 

trout in their 5'tll, ·. 6th, 71ih ·e.mi 8'h e...-r• ,._ npreaente4 in rather 

... n. ee11.e¢ticma, in&ioattt• th&'i tm fi&Mn liwr poyulati• ls Ro.rt• . · 

li'Vlli"." e,.u· -.pi4 dt~·.'Of•·.u.e b~k '\rout in tbe pepulatton 

1a ..._tated wtth a lilch rate ot esploita-td.aa. ,_, tbe· ~k. ~ ... 

t~· ··:tteh ,._ ct.USb,t ·ot angl.el'a ·Reh yetr· tor·.,,_,.·-. left .ot l.4sal 

·•1•·•t • end ot .the aeuon (C-,er, in pres•). Whether ti•llf.ns alone 

:f.a · resp~ible tor 'the clttterence in ·age CQl11)0aition between the Michigan 

population ana. those ot Maine and Manitoba ia urumown becawse ot the 

ab•nce of anf age com:pM1t1on data from. unt1sbe4 or lightly i"illhed 

populations ia Michigan .. 

Brown trout :populations ere not so easily ex,loi..,. aa ate bnok 

trout· (COOJl&I', .!I.• !!i•) amt .iso lb.air greater n\Jl'abers of Gld and large 

fish in the p()Jul&tion. !here is al.so some evidence that the brown 

trout normally has a lonpr normal lite epan than brook tro.ut. Dahl 

(.!J?.. cit .• ) gtvea the age ot brown trout in Born,- as reaehtag twelve 

~o fifteen ,eus; leas com:.plei;e intonation on the aximum. age et brook 

trou:ti. indicate• a lif'e span of about ten ,ears. 
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.. · .·· S,e,:ies and Ap-grou.p ~otal ti.ah 
eolle.ction •thod smnplei > · 

I II m n V 

Brook trout 

Rook anA line 509 1,241 79 ••• . .. 1,829 

llectric ahoclaJr 1,006 562 41 l ... 2,610 

Brow tJ"out. 

bk and·.line ~ 376 31 4 1ii • < • 633 

11.eeilrie shocker 547 210 33 ... Q 796 



Seleetivtil:, of Gear on Oalcllla-iou ot • late ot Growth 

ta a,q ·U.Cutatoa of "1le nte ot aronh of nu., ._ 'l••t• ct 

•len!:v1.t:, ot the ,._ llM4 ta colleettna ••t be couttent. r. tM 

-.1e talceu i,apre1entatt:ve ot ta JOl'ul•tiou u a "13olat An ._le 
o-1 aelect1nt:, -.. ..._.._td tor h.ook""Ull-lt.ne tuhtng tn Oenale 

l'.iabt, Jfcm'11onncy Coat7, Jlf.cldpn. In th.1• laie, wook •"' oollecttou 

•a -a. 1>,- lloOlt • u. tor a pert-. ot abctv.t tw ie••· All tta 

eaup.t, rep:rclle•• of aiM, -- Nale --,w. At .. ed ·O'I till• 

»dio4, ~ NIU:tal po_p111att.cm _. ·UU-4 1f'lth. ....... e.d aU of ... 

t1lh ,._n a-n.tla'ble •• ..,.1ea.. An. ea11.i:1,att.OD. of tbe powth rate 4&ta 

of 'tile ttlb. toU.oW by theN 1W -~• tnitcatea. \M.t hOok•&at•line 

thh!nl waa affU'h._1,- •1en1ve :ln -.uruc ta tu.r powt.q •--• 

of each q.e .. a,np l'QU'tl.ea• of slae (lalble IX). 

Thi.I •leetf.ft •~ ot $111lbc _, aleo now& tor s,ayltlll 

(ouw..n, l~P). 1t11111.1e, ot thb QN!At• tn J.eJse ,,_.,a, .,,._., 
•~•.a • N1eott• b:, ualtaa te • ~ 111• or 1u. vto 101ml 

8ft.1lbg Yi~ a i-apU Oonli aw 'bebg capt-- ttrd. 

Beca\'lle ot ._.. idtcattoua that hNlt-aA•l!ae tishtng 1dgllt be 

aeleet1,.., lat& f'Jtca .__ two coUentn& -~, 1.e., hook u.c1 line 

.ant al:locldng, .._.. anal.1'e4 •»-&•17 tor ta Maeoa lt:ver. b7 

•ho¥ "1lat book-ancl-line tllhing to, brook .... aelecu '118 tuter 

growing 1n41n4•la ot each aae-cr:ou,. Jtowver, analina ie not aelenl'Ve 

t.o 'b •- a.gee tor l.'1'ovn trout ill tbe Pigeon Bi'Vff. '!ha cal.cul.a.a. 

lenphs ot brown trout caught Yi'th 1.he electric ahockff e...a. elip.tl:, 

tbOae of ff.ah talran b;y hook &lid. line, but ti. clf.ttenneea J>l'Oba'bl.y' 

ue not atp.t.tleu.t (Table UI). 
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·:r..ee 's 1henomenon 

·~ phenomenon of the na.ppa:reut c~ in growth re:te u · ·ns f':trs.t 

described from. stuo:tes ot tlle sc:ales · of herring, had.d.ock. and brown 

trout (I.iee, l9li?). It was noted that cal.cula.ted lengths ot the first 

tev year• of growth tenil to a.crease W1 th the age of the fish saapled., 

1.e., that tbs ~h rate is appfil'ently iuenuing ea.eh ;y9ar. ·"18 

most logical expluati$'1 tw this phenoaanon edvanced by the author was 

the selective mortality at tut grwing individuals ot each ~ar class .. 

With the known high rate of eJCploitation tor tba brook trout :t.n the 

Ptgeon Rivel' and alsotb.e selective effect of angliq on taster &'J,"O'Wil)g 

indivio.uals, the growth 4',ta. migh.t be expected to shaw t,ee•.s phenomenon 

to a u.rkeci degree. Jor the brook trout, this ia not only true for 

samples drawn ti.-oa successively oldff ap...goups (fable UI), but also 

applies to sam.tle• troa the .,. ye• clUa taken at successi• menimly 

p&riots (fable If). 

lrovn ~ut in the Pigeon 11ver do :ru,t show this phenomenon to 

u great an extent as do brook trout. tf.his ie probably associated 

Yith the lesser degree of exploitation of this species. 

Growth Compensation 

In studies ot the growth of fish involving calculated lengths 

based on scale :measurements, many workers studying various species 

nave found th.at alcYly groYing members of an age-goup grow taster in 

later years th.an do the fast grawtng members ot the.t same group. This 

phenon1uu,n referred. to as the "law of growth com.pensationn us first 

described. by Gilbert (1914) ffl:>l'king on the sockeye salmon ( Oncorhl!ehus 

nerka). 
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J'Me•e fba-aon la BfMk 184: .,._. ·~ ... , by Jtoek· ana.· .fdne f.t-. 
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otheJt --~ !me an tehUll '1:d.1 ._.n.1a,1on ta ~ to hol4 u 
.... tpecd•• to .- -- edent. 

~ ......-it-. 4oel occur tu both ti. bNOk WR'I IID4 bl'Oh 

ti-out tu * Nae• li'fff bQe4 • calcul.t.1;,e4 lttnphl of ...,_,._.,..34 

anl. thJ'M•,...•014 tlldJ.. Al~ pofth ~111i1 of 4UtUent 

atl84 ft.ah 8" •tatlw, tu Nla't;f.'ftt ..... Ill the ..U ~liaga ti 

_..,_. 1baa '-' tf ime ,__,. tiah of .,_, povp (table• Y u4 11). 

a....,, au ,.... o_,..ea,:tcm ll aot ,utnct.ent to ~-- the 

~1 cUf'tuot•• u ~ •alb11-\ i.tng ._ flrat JeR, w. t¥ 

lAl:rp ,._11np •tatat.n iihe:&Y ~•7 ta 1tse ~• the 

tint ·thlMNt ~. !l2t lack f4 atl4 tial:t la the »oPula,1a toes JtOt. 

,-..tt ... i,-,, of '11.t• p.t--- pal't .. fiH\ ~ ,..... 

»1 ... 1a 

0. fJt \la Jl'iHIPll a4fta'8p• to, ib8 1lllt1bol ot utq ~-. 

i..-. ,._..,.. -----·- - ....... owth --· u - ......... ,. 
tlla-t .... ~ n.tee tll\11 Atu.t .. ~17 c_,..ble ,.......,,..., 

., •· •·• ot t.U.otf.cta 'beca.ue tlJa caleulatecl lellPU ot S:a4t:n4:aa1 

na .._. •• , ~n.t• •• c-,leted. ..... er gronb.. to tOIQllft 

...... ~ ••• ti. ........ _,. ... led at- cU.ttvellt ttata thOlll.4 

not baw _.....,. any marlra4 lute.nttal 111el"t&ltty between collentoa 

ta••• A.Uo, tt ts raecea..,- ..,, tJ» cellaet1Dg •'thod .. _... a 

ftal• ...,i. of• population. 

lt baa abu4y been sh.own tor bNOk wout .. , aqltng •lent 
-U. tut '""1D& b41rla.ue.J.a of eaQh ..... ll"019 ae ,oon. u thNe i.114:tvU.vala 

.,. a'f&U.ebla .i.11 tD legal oateh, an4 tba'S ,ample• tnvn tra tat .... 

._ ... _... ahov • .__. .. 1.ag treml ta &l'Ofth ••• 'fhu, ._ at.a 

d.-.U.'8&e of utq·e-.i. ... _... .. ,. ta aul11tt.e4 by a·•lacttff 



t!ie n.a-oa 111-,... All ts.eh _.. ftta Aae-S"u.P U 
. ' ·. - --•· 

:It.a. CN>\IJ -· · : .. · 'l'UliNI' _,. 
at •• of b41"14uala 
-1'U"llt ,,.. ... 

,,,, ' 

1.6 - e.o 
8.::1 : .. :1.5 · • .. · a., -3.0 
3.1 ... ,3 .• ,. 
3.6 - i..o 
~-1· ...... s 
i..6 ... ,.o ,.1., .... ,., 
....... wout-· 

1.6 ... a.o 
1.1 • •.• , 
a.6 .. 3.0 
3.1. -- ,,.,. 

if:t:·:t:; 
4.6. ,.o 
, .. 1- 5.5 

1le&n·lfta\a• 
atU4et 

tu-n•,-. 

1.,0 
• 11'!!1 .• ..-a:: ., ' &e·~-,, .. 

t.81 
•. , .. ,. 

3.78 
.. · · 11,..11 

,.73 ,.so 

-~ 1acftlllat 
betiWea ttn, U4 ...._,,... 

1.91 
' •··•··. Oft•·· . ·•<iJO' 

1.87 
. ..... 
e.,o -~--' t.67 
t.1tJI.·,·, 



Gn1tth lmq,en•tton of hoOk !nut ad Bftln !:nut •fra 

the P1-n•&iftl'••' All !ilh ..- troa.A.p~group- IU 

81N, pou, lfU!lber ot., . .Jfnn· leqth. - lnnh idftant ·. Gnwth• tna-eae~t 
at., end -of 1tl4iv1d.uala . at .na. of let.wen flfl't· •. · blltleen ••onA 
fl.rat ~- tint ~ -.a. .... , ~ &!Ul· 'Chir-4 ,. ... 

lztook. W.l1t. 

i~s ... a.9. 
3.0 --3i.9 
lf..p • 5.0 

..,.__ .. ..._ut •~:.:1 • .,..u. . ---,-: ' . 
. '.' 

1~s• ...... 'e .. 9 
3.0 ... 3.9 
4 •. e • ;·.o, 

42 
50 
lO 

12 
21 
23 

2.sa 2.63 --~ 3.40 a.11 1.96 
4.30 ••• 2.49 
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angling et high tntenai ty. I, toll.OWis aat ponh n.te• from. 4ittenat 

loeaU.tU• might mn oaly ,eflec:t growing eoncliticms E!!. !!. 'b• alto 

tittennce• in tlla t.ane of explc»tte.tten Of t.he l'tnka. Actual laugtnt 
' . . . . .. ,'- ·. 

of •a_ch age ... p-oup otter no ad~ in obtaining au unbiaae4 inMlt Id 

p'O'W\h nte, sinn aelectiw angling "ftA.ll4 •rate in. ~ .._ . ..,,. ... 
. tn·:-.OVing the ,-_. indf:ridtlds Of Mell. ._ .. poup. 'IW ~ulati_. 
·••~a.·•· ttahtng ~ &:,,pears tca be no •7 111 obtaitd.q a unbiaMd 

...... et t:tw ·arowth ,:,a'te ~ brook trout once -u. tie teaell· a •:t• 
.. nlailNble to·· angling. ~ ll&n7. d tbt -.ui.,10na 1'Xh1b11r1~ a' ,fast 

·n• ot ~, •~tton• ot ~ to en1i ._ t~ -.nlllue _. 

. !~~l;r 1'~uea. beeauat· et • 7-tn• m1u111la e.iae l.iait it\ ettect in 

lUOhipn. --ltty flit Sublitpl iirftt. 4,ae t,o ansl.1.Bg -,, al.le be a 
. . 

· .. ,.._ •1f • aiaeable aaber et, tie ve ld.1~ la this llbD!ltr. ·· VJ, to 

.•ta. ,a•nt ti'III ta 111ch.1pa1 it hU 1-n tQos•tble to ••t.n gO'lrtb. 

-- ldormat1en oa Yil4 brMk 1"ut »6Julat1cma ,.. 11td.e emg1t.ng hU 

b4ttn tJXOl.udecl. 

kOwrl tro~ growth n.19 atucU•• ue apt. to be leaa biue4 ·tr. 

th.it taetor a.ua t.o a aaller rate ot ex.pl•iation u.4 the appa:rent 

absence ot thie aei.cttw angling phen-non. Intonation ft'OII the 

Pigeon liver Aoea not POW any eonatatent dittereneea in growth of b:rowa 

tnut trom 1ample1 taken by angling or by the electric ahoeke?". An 

•xefPt1on occurs 1n the tev tish of the &ge•&l"OUJ I taken early in 

the season Yben the t .. t gawing lllilllll>era of that group an tuat nach

ing the miniaa s1• 1111.it. llolMve, the rate ot ez.pleitaticm ia not 

high enough te aeplete these taat growing lDNibei-a 1n the population, 

and later 1aapl.ea f'Nll thta g.N>Up ahow no Hr:1..- aclim in growth 

rate. 
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The marked difference f.n the rate of exploitation between brook 

trout and brown trout plus tbe selective ettect ct angling on 'the 

brook trout prevents a vali4 comparison of the growth rate of the two 

species. U we compare the calculated lengths at annulus l of the first 

individuals of a.n age .. group caught b7 fishermen ('le.ble ff), the two 

species seem to be growing at siadlar rates. However, if two ... year .. old 

fish an used as a b•sis ot comparison, it appears that the brcnm. 

trout are ,roving m.uch the taster. The great.er portion of this difference 

is probably more cerrectl.7 explained by the selecti"f1t harftSting of 

the fut growing brook trout rather than b7 a difference :in growth 

rate between tbe species. 

The lack ot auf'ticient growth compensation, a.eaonatrated tor both 

the brook and brown trout in the :Pigeon liver, to overcome the initial 

difference in growth rate bu important ~nt implieations. Under 

a low m1nirat1m sia limit, tbe fish with the. beat chanc•s of becom.:tng 

large prise-Vinning ind1:viduals an sacrificed first at a small size. 

Also, a low minimum size ltm.it tavwe the aurviTal of the slowly 

growing runts of each age-group as spawning ;tock. tt the effect of 

nlecthe breeding applies to Yild fish as 1t does 1n hatchery fish 

(lbtboq and Rayford, 1925; Baytord and :lmboay, 1930), the Wild stock is 

being continually selected tor slow growth uncler present laws which 

permit excessive removal of the atock and at too small a aize. 
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