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by 

C17d. c. 'rqlol-

Int.ro4!ct&01i1 

'lb. l*J"PO.. of "p1&t1.. of the h..t40ck rub • ., 18 S\aMrM, Y of , .. 

eoDftJltlon .reof \lte In\e.,.\10Ml eo.u. •• 10Zl tor Ute 1.r\luMat Atlat.t. 

Pillleri .. 18 to .b'tr&1. tbe _:d __ tabled rielll, of tll18 ..... ft •• 

"plaUoa ia Ha.o. eontrol or the 1d.D1ea .... at ......... otter 

traw!. ..... ,... 1n nah1.n« hadcloat, \h_ att •• U .. ,tU.reotlJ' t. ace -at. 

with neh .... pi INa or aft rnaine4 by t.h. f1.ah1Jtc ... ,.. 

The _xt_ ... tat"","eld or a t1ahe17 fl.,. ... _a ....... r .t 
I·> ' 

facton. -III vtd_ ve tis. povth rate, the _\v&l- -rt.al1\7 rate, 

the Nte of field"" .ad the ... at, whioh the ti_ ant1..nt. oaptured. • 

.lIlT or th ••• , tacton ..,. ftJ7 froa r-" to 1Mr ... troa .. par .l&aa 

t,o another lft·;the t'l.b_17. Sin.. it 1. tile lone-teN un- _t.a1ae4 

11_14 tbat is sou!tlt, the expect.ed "aulta ot repJ.at-ioll to acid. ..... tJd.a 

,.1.14 .at ~. pPMicatAMioB the lolli-teN ."raps 1D ... riat,lOJla 1ft tbe 

aho," raetoN. The pa~ tb ... factors plaJ 1a tolWUlaUq • 1I1I1"1l1-

._It replatiol'l raT't.he Subarea V ha4doclt tishe.,.,. ,;IS ".tawed. here. 

Grow\h ltat •• t 

St1J.q or the lrowth rate of h&d.dock troll o.orpa !au. the prlaelpal 

flahl81 annmcl in Subard V, .hove that the _fiati... in crow\hwhioll 

ocourred in the ... r1OUB par ola .... oftr the period 1930 t,o 1950 have 'bea 

of atinor importance, at least •• tar .. their ettect on rie148 Uta aOIl­

eemed. It i8, t.heretore, possible to coutract a arwth C\l!"t'e toP 



_. 1Ild.oIl. wUl. lie cl.oMq MpreaeataU- td UIF ..... ook ,.... daaa 

... Ift--. ~ .... -.1or ..... ill \be ...,.&1 ecolorT of the 
. -

!he.' ctIdAt teatve 111 tile povUl or theae ftU· 1a 'lin tar pow 

_ .. ___ t1aU. haddock .1 \he ael~ "... 1a........ III 

.•• ~ ... If, _peda ]',.. dJariD& t1w t1nt totar,...... or' lite. . (ftpn 1). 

. . 

, I 

. I 



Banality Rate.; . 

OYer a per10d o-t' 17 78&". the &'ftrap total a'lft1lA' .,rtal1tT rate 

hU lIHIl abolt\ 45 peru .. (P1p:re 2). !bit reprueDta botb _t.nl &ad 

astdn& _rial1t,.. Ira u_e1q ,he prUaD1e-.u.cta o~ aa1ncn&n ill 

.. .ue, .rlc.nte 8OIIbbattoae ot fiua4na .. ·.tva1..na11t7 we" .... 

O,"l" a range ot u&t;ura1 lIOrtaliti •• ~ 0 t~ 30 perc... It~. the 

eoD.llid.ered . _;1D1oa of the Sc.lentit1c A.thiaora t.o PaMl V that. the b&tura! 

_:rial1t7 probably did 'not exceed. 15 peneat. Recent. at .... of til • 

• wrap age of capture ot eaell ~ clua .... the contrl.'bu:t101f U DUJlben 

darinc the l1tet1M or' the ,ear clue 1a the t1aherJ" _ppen t.Jd.a 

coecl.1lSi01l. 

J.p 0' nrst Capture:' .. 

Prior \0 tl1e .. cbent of a _ah l'8p]aUOIIin Subue& "I. the &'ftnp 

. . 

_ah 81 .. used iD the lIaddo.ok tiahel7 ... 2-1/8 incdlea (.'ntell". 1uld.a 

boY ~ wImt wn a4 1ft .ft).· 'ftlb ... h baa & l1tt7 peroent ,'. 

, Mlect.loa poiG tor •• cWoeJc Dout 1-1/2 J'MN old. TIle _all req1I1recl ~ 

_ah- replation "1. 4-i/2 inch .. (_uuecl ve' ... 1Jl un) and bas a 50 

ptlrcellt selection point. at 2-1/2 ,eara. '!'he 4-i/2 hell mesh 1fU •• lected 

aI an initial aU" toward atta'llaiftl tile opt'" ace ·01 lirat capture of 

abo1lt 3-1/2 reara. 'ftlb 1D1U&l ~ ia.dea"", to allow'the 

••• ,...at ot ....n.table t1sb wbicti were tonerll' caaIlt. &DCl discarded. 

at .... The ••• pea.t of ~ n_' to be, ~pt;aarecl at a ,later date 18 

a .... tantlal' OOfttrllnat1oJs \0 \he owrall "-tit •• to be u:pected. rna 

ta ,"MIlt re~1eD. 

• 



:iIItt: .lrtSC't o~. VanatJ.eg 1D n.a!dpr Int_.in: 

1ftlu. powt.Ia aDCl _t1aft1 JIOriaJ.1t.y rat.. .. tl1lct:ute about. .table 

..,,.. .... so Ia7' lMt ......... c_taut ftl..uu 0'fW loDe perloda •. aDl 

.... wJd1e the ..... f ftJ'IIt. eaptve ., be eatabll·.hed .,. ... aha. eoatnl 

-ottbe ...-at or nsb:1Jl« 1D 81I.ban& V bu ~t. .1Mea a8U&bt. 

The "laU_ of the preaat ... It UM vlt.b &II' ... ot t1re\ capture 

at .. 2-1/2 :rears to ftnaUona ill·tlui amount of. rl~ vithiR Subarea V 

&ad to the .. tabes of 11ld1'Y1dUl. ltoat. aut. be ._1dencl. 

Oftr the 18-year etwl7 per10Cl annual lalJCl1Dp or Geo-raM Baalr bMdoek 

haft .&yeraged 94.2· lIl1l1oD poazda with U1 awra,ae ettort o~ 7.278 tl'*'aa 
days. !he ftl'lOlia ...,ar1aO" Wicb follow.-T be rel&tecl to \h ... t1pru 

u. the "awrap". or .tt. 100 pereeat ... , l.eftt:l 01 catoll ad .tfort. 

BnertOJl baa showD that. t.he iutaBanaou n udna _ri&l1ty rate ftri .. 

.. - loS (1 - p) D, or 

~ - k £-10. (1- ,) nJ (1) 

~ ., is the iaat.antaDeou r18b1Dc IIDrtal1t.y nte, p i. the par erna...,.. 
, . . . 

n 1. \he nambeF or unit. ot efftlrt, aal k is a e~. 

It .it is _Ued that 'tlte lUdt. o~ · ... r are BOt coapaUtw. equation 

(I) reduces to & simple l1n-.r relatiouhip bet ..... tiMSq_rtaliq ... 

• f'tort: 

r· b (2) . 

The erte" of par coapeUtlon 1. to cllaDp t,be etf101eaq. P. ill .... tio. 

(I). The aansaptlO1l ot no par coapetit1oJl1a equ1ftleat to staUDe thal 

tile nab red1at.ribate tllaMl". ~ a t1abed area eo tJaa\ .... equat. 

hauls.~ t. NMw the _ proportioa- P. o~ tile re "Jdq popU.ati~. 



t1Dd.er int-.i.... 1ocal1Hd tlsb:lDr. thia coDlit1oa .." not· be real' ... , 

1;> .. ,-01&]]7 tor shon perioda. Froa eqaatioD (2) ..... that doltbl1. 

O~ ItalYlna the ettor+. w1U dotlble 01' hal .... trh. lutu.t.aae= .. t1ah1Dc 

_rtal1t7' rate (lJut. Dot the total UIIIIal. rate or the ammaJ. tUh1Dc 

_rtali t.,. rate). . 

'. 



fable 1 ".....ta: ,l.ftel.a of f1ab1Dc' etto~ nterNCl to tJt. OftNp .. 
'~;'>.J~l"OJ~" 7.218 clap .. 100 perc ... ,. .. the ftr.!.ou ~\7 ntes 

awJ'MJC*'1D1 to t.hed ~ ~ .,~o,t. 

__ !!!!tfipe4 nelbl 

J.~ the .rtal1t7 rat.ea of ~' I. the -.p!11ltrtua JielA put 

, 10,000 ~\a ateriaa tile tt.1d1lC-area at. .. 1111 ealtntlaW t.,. ... 
, lArnl,ot fbJdDa effort, 'both bet.- aatatte. a 0 .... '1D __ ai ••• 

With til. "..... .. ~ 1t..is ... ..- tlta, 50 ,.ftIJJl.t of 1-1/2 ,.ar o1cl tJ.aIl 

' • .-,. ~ the an. 'Dda OIl .......... ,'1,....,...u... Sai1_tf5 YI 

- t.IltI 2.-1/2 1UF ol.cl tiD. - Proa ..... 1 .. U:nt7 ..,.rtMata ... bowledae 

01 "']1"1' praeUcu, 1t is ..u.tAcl tM, SO ,.~ of 2-1/2,,.ar 014 
. . 

rials will. ... pe throqh t.!le' 4-1/2 '1Jta ..... alii Uaa~ 90 'ptreeDt., 01' 

tll.·a-l/2 tbh 1I~ oa 4eck1dll. })e,"m.-1MCl .. ~ • ., 

tiMer awrap 00Dd1t.1cma. priv:to ..,. Mall -.-.\he' -tural 

. ~~ N.t.e, (lS ,. ... ) 1a ~ .... to opeftw b'oa, .... 1 to 1-1/2, - . 
.. ton tile recnita ~~ a:n1lablo to tiM' ... Aftep the ~.'O •• , .... : 
cl\aap. tid. rat. •• ,.rate. 1-1/2 pan <ace 1-2-1/2) betore \be recruit. 

It, is pdat.e4 ft\ that. D&taral _rtalltT aal powtll :-ate an __ 4 

te r_.1n ~ at all 1a'nla 01. popalat1Oa '-ity. 'fb1s uauaptioa is 

probablJ'1aco~. 1&t1lft1..u1it.7 -7 1De~ .... powtll raw de-
-.. -

en ... nth ~ hi&h popalaUou M~ uueuecl ertor:t. whll. the 

rew ....... cur a\ \he.lMtap· pep1latloa ltrnla ac~ tureaMCl 
, ' 

.tton. ""e.neeta 1NNlA teDi to 0«'" \0, __ •• ~ ... Of Ue:- '.' .,,'; 



Table l.-A;,.nual effort in daZSa as ~reent. or· avera,~e effort., 
and t.he eorrespond..1ng instantane:t)Us and a8lual 

mortality r·'ttes. 

Aralual 
Effort 
(Da.va) 

1.~"O 

3,639 ' 

5.459 

7 ,2.78 

9.098 

lO~917 

L2.7'J7 

~.556 

i 

Annual 
Effort 

(%) 

25 

50 

75 

100 

125 

150 

175 

0.1 

-.2 

.3 

.s 

.7 

0.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

03 

4 

~ 
6 



'fable 2 presnt. the eqd.l1briua nelda to be apeeted at etto", 

.urJiDg ~ 25 perceat t.o 200 peraent .1 "a,"rap" efton by 

pere .. 1:atenala prior Uld nb ... eat. to a aeah chaDp e.ttecU.Hc 

... of tirst Capture at2-l/2 1Mb. 

The _xl .. '8U~ed 71eld abc presat .sh woulel occur 'With & 

·fIAf!tPAlI.!UI ot 25 percent' in etton. 'l'b1. clecreue 1ft .~tort would. 1ncrea •• 

, catell aboUt three percent or &' Utt.le l •• s t.baa thrtte llillioll polUlds. 

With the proP08ett berea •• in DlHIl sis., the _xbmt auataiDed. 71-14 
! 

wult1 be obt&:bted with about 2 5 per-cut inereaa. over awrap erton. 

-!be inerea •• ~ " .. ".-ver, 'W'CUld 'be relaUvelT ...n, a.DcNt OM percent. 

It ia ifttereat1nc to DOte th&t o"r the eltort raDp 100-200 peree1ft, 

the _stained yield 1. almon conatut. atter the propos.. "U c;hup. 

. Doubling awrap .ttort decreaaes th. cat.ch 1e •• thaD two perc.1tt or ita 

_ldJU1Jl ftlue. With the proposed _all chaap, it becomes 1apo8:dbl.e to . 

capture t1ah prior to their period or w=x1_ arowth Pate. In contrast, 
) . 

~ doubl1q the ettort with the .. 11 mesh would 4ecreue the -n .. 71_14 ~_ 

by about 12 percent. the result, ot aD intaui .... fi.helT cOJ1centrated OD 

/ 



T.o1e 2 pnaeuu'the equU1'br11111l yial4. to he expeete<l &t. eltort 
,; . ..,.~ " '-<:I.I...... varr1Bc fioa 25 pn"Cftt. t.o 2QO perc __ .f ..... rapt' ettort, lay 

:", ',-rout 1Atenala prior ad ..u~.tI1\\ \0 • __ cia ••• etl'ectlw 

11" ~ ot tint ........ at. 2-1/2 ".u... 
1M- _xt_ ~ 71-14 ubc .. 11 _b '-'01lld OCftP nth a 

. cIAtOHue of 25 ,.....-. 1D .tton~· !hla ".na. ia .ftort. would 1Due ... 

'~ _,. abou\t,brM perceftt. O~ • ll\Ue lee. t.he three .]"on peuaU. 

oa~ ldth abotIt ~ pen_ .. iDc.reu. over .wrap etton. The 1ureue • 

...... r.. vwld be reut1"lT aall, about ODe percent. 

I~ U 1aternUaa to act. that over uae erton nnp 100-200 perc .... 

the ~ ,uu is aJ.moat. e~ ~r tH prop0ee4 _ah cb&np. 

tlotabUil& aft .... • Iton ~ .... theca.tcA 1 ... \ban two ,.~at. of ita 
'-' . 

• xI_ ftllM. With ta. ~ 1188h. it "COWIN 1JIpoas1ble \0 eaptllre 

rUb ,prior t. t.Mb ,.nod' ot _x'.,. p-owtilrate. Ia ctmt.rut. doubl1q . 

th • • ttOM. With tJM 1 )1 .. 1s...wl 4ecnaae the maxt __ Jield bT',,~ . 

22 ,.c~. -th8 re~~ of •. iUttmsi," tUba17 .... lntad OIl ..u. 
n.t4dlr ~ n.a. ' 



--~=-~-~-~ .. -~-----~- Yield in l)ounds· 

Prior to Mesh Chane. Alter Masb Ch811'Ee 
H:ftort Per 10,600 ·lnnual Total , reI' 10,000 . Ann~al' Totral, . 

Dats ! RefU:ldta It (Millions of 1\)8 ) Recru&t, (Million. of lhs) 

1,820 ' 2, 7.905 70.7 8,23' 73.6 

3,639 SO 10,341 92.5 11,601 103.8 

5,459 15 10,80) 96.6 12,916 115.5 
.. 

7,27S 100, 10,532 94.2 13,491 120.7 

9,094 ' i2S 10,025 a9.7 13,643 122.0 

10,917 1,0 9,481 84.8 lJ,6U 121.7 

12,737 175 B,912 79.7 13,507 12D.8 

14,,56 2(}O 8,396 75.0 1',354 119.4 



Table ~ shOWfJ the catch per staradard boat dAy both pr10r to &Del 

rolloviag muh chaap. ntu. tabl •• and tipn. clo DOt renal, howewr, 

• ..co1'ldal7 .rtect or c~d.r&ble bioloc1cal. as well as eeoaGId.c 1JIpGnaac. • 

. Ae et'tort decreuee. natural .,rt.u.t,. s.. ...... to raa.in coastaDt (U14 

,.",. nee 1nma..). Comequent17, nat\tralllOrtal.1t7 in tv. .o~ pa1IiU 

or .tish ·Decomes • l.Izgep &lUI lar~ ,roportloa or:. total Mrtal1t7 as elton 

........... , satura1·.rtal1t7 ex"~ t1sldDs Mrtal1t7 whea the latt.er 18 

.: ;tabout lS percQt (cu111. and ... pta18nt. ac~ tor ~ tact that the 

..out. ot. nah d7iDC tl'01l each c_e ant DO\ eacUJ' equal lfheath. rate. 

are .... 1). Table 5 compare. the poamla or fish dJ'bI troB. natural caua .. 

with the pcnmda ~ t1ab &etua1 '7 landed. At low levels of' eftort~ .aDT 

tish _nive t.o dte o~ natural. causes after' atta'n1nr cou1clerable sis •• 

It ld.&Mr lnels of e.Nort the chane .. ' of a t1ab ~ or D&tural c .... 

an.r reaeh1ng such sises is reduced. 

Jlat1lr&l mortality repre •• nta, in & very. n&l .-_, a le .. lDoth in 

toocl aDd iD izlC01Q8 to the flab.mea. It 1. quit. clear tbat redlaotiOD 1rI 

.tto~ tboutb it m1Ibt .. er ..n __ ah eoncl1tiou 1De~. the yield 

sl1pt17. wuld, after the MO·chup, rnul\ IJOt oal:J in .. c1ec~ 71el.cl. 

but also in aa 1Dcreue4 lees through natlll'&l. mrtal1t.7:- (Table ,.). Froa 
. . 

til. standpoint. of to\&l ltacldock pn4uc.tioa tJ'ta Glore- Baak, tho, it. 1a 

_~ clea1rabl.e to nclaee \he total .t1ab:1Bc .tton. 

!be _toll pe7 stuard boat dq at YUiou efton leftla cloea DOt. 

1Dd1ea'te the relaU .. - obaDp' 1a 1M_ per baa\. pel' . par, , tor there are 

otber factors of 1sport.aaae attHt1lac ~. 1D .... per boat.. 



Table ).~-i~f.iit~ i~"'~ .~~~M ~t.oh := at;c r =t.=ii jiol'I:'n4C =~_;ijitNe. 

-!'~ee Mi!b:9!!l1! "tAr H··li::Chij!ii 
Aamaal a _li Catabjboat da,' Anaual Catch Catcb/boa\ cta7 

Ittort (JUUlcH (Thou.ucla (H1111oD.. (!'hOD_d. ' 
P!D It lb_!> .ot lb!., orlbe.) , o[ lU.) 

1,820 70.7 )a.' 71.6 40.4 

,.6" 92-., 25.4 103.8 -, 21.5 

5,459 96,' 17.7 115.5 21.2 
, 
~1 7,,278 94.2 12.9 120.7 16.6, 

',098 89.7 9.9 122.0 1),4 

10 .. 917 84.8 7 •• 121.7 11.1 

~ ::: 12,737 79.7 6., 120 •• ,.5 
~ ~ . 

1~J556 75.0 5.2 119.4 8.2 

.--.o..-....-~ _______ •• _____ ~ --'-________ ""'------- • .......0..&.--



trab.1e 4.-~el(f~lv. :W~iD- "'''ii-or:- ;«1 ~--"I ... --'ii~ - .. -- 'r '~ ...... --.. -----...... ..... jj •• -Xli I It'" 

tin ~ ... 't .. rtl ._ -.." .. '" If"'....... _ I. i_A. ............. , .. J • • , 

, p~ttrf,l W"lb C:'Hl "PI ~\(~~r ,NfHll] 2h~i'1~ 
Ef'tol'"t l\ImutJ. ~. ~cl~ AIU1tUlt lC&tlU-al }tol~alit7 Arm.ual Catch ,Annual ,Iatus-al !1ortlllit7 
DaII (Ml111olUl ,t 1~!1) Q (~I~tl1.2!l1 it !l;?Sl) Ol!11~()t.)~ F 2t lLe,) pq , (~l&lllol'u, of litUt-) , 

1 "~"lO ,i'!. ¥. 70.1 1~2.0 73.6 lS7.8 

',6.39 92.S 96.6 lO3.tl 113,7 

5,459 96.6 73.6 11;.5 rrl.O 
7,27a 94.2 56.1 120.7 69.6 

9,098 89.1 44.4 ]22,,0 58.0, 

10,917 U4.8 36., 121.1 49.6 

12,737 79.7 '0.5 L";O.\1 4l.l 

14,556 75.0 26.3 119.4 )S.s 



. 
The .. ft ..... enon OWl" the put 18 JU.N OIl Georpa Bak JJ baa beea 

1i¥1' t1ab1q .p ,. .. ,-ear. fte a_rap J.eaaUk ~ trip !au bHsl alaaat, 

:';· .. aAJtY ai~ -78. appIox1-tel7 f1:n or wtaicb ware .peat, aot. •• 117 t1ab1Dc • 

• ~ ldp.r 1 • .,.la of: taaddoek abuad __ • the t1aJd..q t.1JMt ~red. to .obU!A 

aD au .. t.r1p be .... 1_, vhllAt· t1ta rumt .. u.. maiM .ra or le •• 

!be .~ .-.r of tdp • boa\. CUl _ke 1.n • ~ is Qwt )0. 

7,.27' tUldna ..,. 41:114_ lJ7 ;~ the .... r of da7* nebinc par t.r.l.,. 
·'~;*,rDl"IS.!I". taea. U~ boat.-tdpa per,-ear. or )0 ttnpt b7' .. eh ,of about 49 

~blJI!lts. S1a4e t.be total trip UN &'Yen.gq 8 .. ,... the &"rap 'beat. a,..a. 

. a ,.ear • .About .<I..O ·dapout of ton. The' re.SDder or tn 7M.r "f" .... 

DY~.n bat,,,... tad,. (Hldoa lea. tDA 2 dap). Oftr-baUl u... u4 u. 
by \lw1. weaUaer. It.ia t&1rq ...r. to as.... t.h.eretore. Uta, reprdle... . 

. Jaaddoek ~.; & \.rawler f1ab:1111 Ceol"pa. BUlk vUl DOt ~ IlIOn tbaa . 

d.,... at. _ per-·78U aDd. t.la&\ three dqs ot iG&ch trip, reprdle .. ot tile . 
. . ~I 
. ' •. tot.al 1eDcth. ldl.l repr .... ' rtIDJd.Dc u.. :;J' 

1 ~ caapl.1oaUoA, lJa1t1q t.he peu1ble ·praclllctlY1t.7 ot trawlera~ 

& ~~ nile 11Id.~1q the lJtmgt,h .t tnp to GeGrpa lukt.o 8 da.,.. 4uriJ:aa 

--.r IlOntlIa. tb1a ftle, 1. "laud ec •• ,rhat. 41Ir1Dc the w1atar .... 

u.. preaeft't cal.eulatioa_ trl,. up to bd ROt. ~S 10 daJa an 

l/ '1'Il1a tipre repreaeata tahe a~ UDII.l t1aMac U. by all 
cat-sort- ot 'boau. f1ahlq Georce. Baaka. 

!/Ibtd,q tiM iDel .... o. UlIe apeat. in ~ frt:>Il OM part 
of the bank t~ anotb.~ vben U. boat 1. not. !1sk1Jsc. 



OIl the Hda ot \be cU. per H.nd.~ Mat.-4ar ('fable 3). it 18 

,..a1tUa to c:al.au1at.e. tile. n ..... Uaa teq,U1NCl to- oW.&1a .. &ftftp 

\dp, -'to ealnlate tbe .... F G,' tnp. & boat .. __ 1a 240 dap. ~ 
, -

~ of .. ts ~ tor & 11'" le ... l td et~Oft. aacl ·the .'kIt per _t. pit" ,.ear at t.1t • ..,w.1)r11la popalat.1cms ~cte4 r.. \laue In'els 

.t err¥'_ . 'lHse c&l..:1&tlou an --.ri .... tor aftnee ·coadltiou . 
- - . 

prier to 1'IUh Chanp ia 'able S and. lollow.tac the pi ;po •• at. ~ 1r& 

Tabla 6. 

I\ 1. l'Ml.1secl tbd there is __ b1u in tbeae oaleu1aUou be .... 

the t1atdng t.1aa 1. haH4 OIl IA ~aftftpft trip. At l1p lrnl.e at 

. .......... it 1aproiablJa that U. lJoata !lake .ore trips tbaa e&lnlated. .. 
.. bdJc 1ll bettn thaD. Itawrap· . trips Uld, n low leftla of ~ •• 

_. tIleT wauld llftUAlilT lu4 In.· than &ftNp t.rips. becau. the tot&l 

tn, 1. an •• ' 1IOt. to aceecllO clap. S!.JICe the ~t&l f1eblac U. per_ 
. . 

,... 1. l1Id.t.H. h ... ,er. t,b- ettut ot r,.r t.ripa with a IN&\eP catch.-

,..,.u. J»t. ella .. th •• _nenl. piot1&H "fVT _ah. 
<..3 > -

F1pre. ,2 .hows the relaU .. percutl.P ebaagn 1. ietal cat. aD4 1a 

e&t,cb per beat, per ,...~ Oftr the rap ot efro", considered. ~ eatch 

per lJoat per 7eU U aeea to borease ftlT rap1dlT .. etton Ucre&Ms. 

It.u olaar ........ r, tat i.1screu4J. 1D catch per boat are aebiewcl .~ u-• 
...... ot· eouiderabl. _cl1D.~ 1a total. catch, eapec1aJ.17!.oUow1D& 

the , •• ,ee.' lie_ chap. 



: .. 

,.le , .... :::l)C:.~i.lf.;f==!tlfrtr 
t~ 

~-~~_~ __ ..___r_. __ __._-___ ~~.._ . ......,........--.---.--.,.--...--~--~._._~ __ ~-- --r~-'--'---'----------''''''''-------'-__ ~._~ -.~~_~~.~_. __ . --.---. __ -.----- ___ ~-__._.-- __ .~ ______ . -. ....---.-----~-"-...... 

I . • C D I , a 'R 
PlaU., !1M .u. AvailablA . 1o.lo&t. 11.14/8o&t. 

Itton to,. Total Trip !ot.1 Tn,. at. ••• /pal' Total Po,.1111. tor tear 
. DaU Au,.,. ld. ~_) . tOto) pi!! rr, [Dill) I 'r.lR!&tu Ett,n L!D~ (K. ttlbl.) 

1 .. 820 1.1 4.7 1071 240 51 21 3.'7 

3,'" 2., . 5.7 14S6 240 44 " 2.80 

S,4S9 ,., 6.7 U?S 240 " 41 2.l6 
7,,278 .5.0 8.0 14" 240 30 49 1.92 

9.098 6.6 . 9,' 1'78 240 2, SS 1.6, 

10,917 7.0 10.0 1,60 240, 24 6S 1,30 

12,717 7.0 10 .• 0 1820 240 24 16 1.0S 

14.5" 1.0 10.0 2079 240 24 87 .86 

Ixpl ... tl~ at Tabl.. , and 6, 

Ool.ua B ia obtai,*, __ cliv1d1rc the .. ,.k ter • tift cIq &V.l" •• t.rip "" tiM .atell pel' "-, ..,..ova 
1. Table 4. Col ... C 1. obtai'" .. acldiltl tIlNtt ..,. nnaiq t;jat t. ·lh. t1a1d., tiae .1 Col .. I •• at. tbe 
tOP,l cannot .;xc'" a '.a-da,. ,rtp. Col.taa D 1. obtd.... • dl:d41111 A lIT B. COlon, P t. E dlYl'.e •• C. . 
The et •• or n •• t ...... &17 to at" the 1 .. 1 .f lialllac ertO" •. tColun A 1 .• D ctlv1t1 .. V r. Colaa H 1. the 
equilihrlull peld tor t.1t. .~tor' level (Tabl. ,) dt viel •• b1' the __ .. of Nat. • (Co~ 0). 



""--'l-~- -~--~~-'----I~~~-~---~-'~-C~-~-·~' - D' ,-B , 0 

nlb11l1 ftae t1el4 per Boat 
_ tor MaJ1l11l1J1 'lime 10. ot Boat.. pel" )"ear 

irion Av.~.'l'r1p fotal Trip total Tripe Available at total Po •• lble ror (Mil11one ot 
(Dill) (Dan) - (DID) at '''£ 8., PIE Xur ter&a/boat Effon ltm P9un4.> 

_~~'---_~- --~--'------"-----;--<-'....,-.----,---~~.~..---....-.-~-~~,- ~~--""~T-'-'---'-~'--'~- ---'---~---'---~~---~'-------

1,820 1.6 4.7 ,UlS ~40 52 22 3.35 

'.~'9 2.2 '.2- 16, It. 240 46 " 2.88 

:'S,459 .3.1 6.1 1161 240 .39.' 4' 2.57 

7,278 '_9 6., 1866 240 '4.~ - - '4 2.25 

9,098 5.2 8.2 1750 21.0 29.3 60 2.,0) 

10,917 5.8 8.8 1882 240 2'1.3 69 i.77 

12,737 '70 I: 10.0 1820 240 24 '16 1.59 

14.S56 7.0 10.0 2079 240 24 87 1 .• 37 
- I 

]J 'For txpla1l&tloa, ••• Table 5. 



bel_sma 
tibeR itt .. bteD • .......,.1D the t~ aaa1p1a \0 ..... 

~. eoad1Uou ... etfwt )au bRa __ to _t1ate the .... 

ral1~cal.l7' &II ~ •• 1hla. It. 18 bel1awcl thM. oa the Wol.~, the 

re1a~1" w&Ntu4eaI of er.t~. an tairq acev&'M aid t.bK lIIId.le __ 
.. -.. . 

,..\ d1tt.~ ....,ti- alPt. ...... t.1leU .... N1 left1. ttae-ir ~ 

. laUe. to OM ~.t' wu14 HIIIala about tbe _. 

Se"tpal .. ...-.l eaehas1ou,lIIl' be drMta baa· t.heft c.:lCtllaU.ou: 

..... / . 1.. ''-Ue waxl .. su.sta:l ned 71~ UDder &ftMp C01lf11t1ou prior to 

._ ohup wwltl " obta1Md 07 ~ 2S pereeat re4uct1oD ia- elton. 
2.' Uadw awrap coad~.prior to --Mall cbaI!ie •• ~oa 111 

.ettort 1IU aeceu&!7 to a~ta1D a -u.. suat·1-4 71-14. Pol.l.owiD& tlle 

proto ...... cbaDp .. 1ucru.se of at laast 2 S Plrcat. 1a erton is 
.. 

1Dd1e~ to acbi ..... · tbe _xt.n. _~4 JUld. 

,,'~ Fell.cnd.Dc......... & ndlaet10ll 18· eUon," wul4 1acreue the 
. . 

cat.. per boat. ad ,. ••• -bl7 \be ~ ,.. t1allenua. 'tNt the .. p1u ; 

watal.cl be· uIltne4 at. tile ape ... o·t ~ 10 .... 1ft total. land1qs 

... areat. ..... l . • t ~h. reeevoe tlaroqb . ....,. fUll ~ hca Datval 

..... 1utea4 of beiDa .... '., 


