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The Suncummitt~e met at ICES headquarters In Charlottenlund Slot, 
Denmark from 25-]0 January 1971. Twenty-eight sc1enthts from twelve member 
countrieti, two sci~ntist~ from FAO and the Executive Secretary attended. A 
special oesslnn on Bedl assl;!sament was convened on 25 January. The main 
work of the Subcommittee was d1vided between two working groups - one for 
herrh!g l:haired by Hr Dt.!rek lIes, and Doe for groundflsh. 

Th~ rl!port which followa ref lects a sathf Bctory progress 1n a6Se8SIIIeQtp 
which jS dUI;! primarily to the activities of msny Scientists prior to the 
meetinK. and th~ large atte(1dance of appropriate biologists. We hope thiS 
report wi 11 r~ward mePlb~r ns t ions f or the 1 r et f orta. and encou rage them to 
contInue. 

'The SubcommIttee was materially aided by the accouaodatloM and efficiell~ 
5el"vtce clf the ICES secretarIat. 

u. ~.2.LJarllc!pt:lntB 

Mr V. Anthony 
U.S. Na.~lonal Marine Fisheries Service 
Biological Laboratory 
Boothh'"lLJlarba r .-lt1!l-ne. U. S.A. 

Dr A. S. Bugdanov 
VNIRO 
Verkhnl:!-Kra~l1ot>elskaya 17 
M(I~:o~ __ '!:.!.!Q.. USSR 

Ur ILE. Brl) .... u i 

U.S. National Marille Fisheries Service 
Biolugical Laboratory 
Woods Hole. Ml;ls!lachusetts 02543. U.S.A. 

Dr F. <':hrz~n 

Stla fiaheries Institut!:! 
AJe1a ZJeJnoczeuii:1 1 
GdYf!.i.a. Poliind 

Hr L.R. Day 
ICNAF 
P.O. Box 638 
!lat~~, Cauads 

IJr U. 11.) robe Lm 
!nSlitul fUr SeeUscherej 
Palmsille 9 
?"'J!~~~J Germany, Federal Republic 

Mr D • .!. Garrod I 
Flsho=rietl Labonilory 
Lowt!!:itoft 
SuffoTk~-Engj and 

Dr M.D. Grosslein 
U.S. National Marine Fisheries Service 
810 lag1ed Laboratory 
~9ds Hole, Mass.achusetts 02543, U.S.A. 

Mr J.A. Gulland 1 
Fish Stock Evaluar.iol\ Branch 
FAD 
Via delle T~r~ dl Caracalla 
~Rornt!. Italy 

~iSo part!c1pated in Seal Assessment Heeting 
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'Ill,· prim,· I Illlt'tiUll pi Lhe Subcumnlittt!e ls to evaluate and coudenl::ie detajl~d c;tudi .. ,,> wilieh ttJl<lH,'i(!!Vl~;; SUllUn<.lrizE:' a large amount of Jata lnto conch.£' informatiun and <.Idvl, l" 10 t!1(: C<Jl1Illlis"j"!1 tlirough ~,;TACRES. This process a1sl) pfovides a teedhdCk to inilJ .. lp lH-€.::'cl,'d r'·_'"\j"arch hy pointing out the lack of kno\Jl~dge for mauy eltl,',,1 (,f,IIII'·IIIS. 

I'll,· ddvi,;e ,md ,'on,'llhi,)Ils frequently go beyond the fa(~ts of a specific -,tlltly ..... ,1",1) br')dd,'f illll'\"t'!ltc':, ({lid j,rdgml'lll.s ~el'rn valid anti Important. ValidiLY )'; d~b\lr .. d j)"'-,lIIS,' tit II,., '·XI'.:'I·Ll:ItCl: LInd j(l)owledgc. the \lnil\h!hitet~ l·xchanJ.',L' ,1I 1<1,';1:, jll\ "rililism, .llul I],,' ,d).i!",'llvllY (It ::lome of r.lte 111.::.1 SCil'lI(isl::l 01 1l1<illy lIdt I ("n • 

Till' P(:T:'jll-'" iv,' "I II ... pfl-H~lll Tl':PO{-t may be enhant:l::l! hy 501lll'- Kenlo!f<!i <:unUll'--',lt:,. '111<:, dtellt":, df 'ol"m .. Ill,] lor t;pe~jes taken from the leNAF dl"e,) jn 11)1)1) ,lnd li)tJ'l .If(' :-.IWWiI In·l"w (lilll(lsi\nd;; 01 melri,: tons). 
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Thl' ri~'Ul''''t; ..Jls\. :-)IIM,c,L'sL thetl tht!It~ hi:l~j I'<;'t.'n a d~,.:rl~il$t' in productiun, 
especidiJy Sillet' ttH' iwrl,,t survey m,·,h(.,j prllvidt'!:I d lower bound tu the production, 
which l'Ollld fit' ralhl'r lIi~',tl"r tu tt ••. · extent Ihdt st'als Wt!TI.;' [Tlis::;cJ. Rt!cent age-

frt"lIlCIIC'J! hd1Uples ,11:;" SII>;).','-':.t CI ,Icol:l inillg productIon sinct! the lYSO ' :; 0.'<:<1115<.: 

lht' youllger dOI.m,II:. die I"L·I.JliVl.:l;.- I.os::> abundant. In found figures, tht: rt.'cent 
pruductidfl "I' IHlP", 11<1:0. PI"j'dbly hl..'\·Il: 

I'H)I) 

j ')115 

I E) III 

"10[1 ,uno 
l',il,O(J(l 
JOII,()(JO 

In an l'drlieT piipcr (ICNi\l'" Re~.lJoc.64/Jl) Sl!rgt:!<mt de::>cribed a method to 
est lrnell t! thl;' I:qu i 11 br tum (·,It ell LI t pup~ f rOIll <I knowlcdgt:' u1 adult and juven J I e 
ITJJrLi:llity, and tht: rt.'pruduE ltv" ratt:. Fut eXdmpll', consider d stock of 300,OOU 
adult It!rnall.!s (the like1v :Hock in lQ/1J. if the adult moct.Jl1ty rdLt! is lOt, 
30,000 [(.'mait!1:i will di", !lul·ill).!; the year .JuJ the populatiun wi.i1 be in '>(lldlibrium 
if this i:; e4udl to thl' numht'r of fenwl.es reaching matudty. 

The IOU,UnO temal,~" \~Ill PIE).!I,,·\.: :'J(),OOO pups (<Jss1JlUlog d 90% prt'~nall("y 
rdte) u( .... hit·h U70,()[)() - (") IJIII sllrviv~· Iht' hilrV~still~ period, wh~ce C: ... 

cat{;h ul pul'~;. If ~()I of till'! .• ' .'illlvivc 10 lH;,t'lfir.y, dllli h.df ,n-e i"'!nale, thl:: 
lota1 lllllUbl.'f ut rl~mall':; r,'.1< Id!l~ Tn.:.lturit\' i~, n.) x 0.1, J( (2}fJ.OOO - C). 

0.5 X 0./1 (~/().O()O 

or 'l7U,I.lOt) - c 1 SO ,tJOO 

<" c U{J ,uon 

Tile t.'(juilibrlum ulr,·h Wd:; slllillarly calt;ulated hn other values of adult 
mortality <\lId immafur,· SIII"VIVdl. ·i1le:;t· drl~ ~H't uut tn the table helow: 

SI1Sta.inabtl.: harve~;r 

h1 
8.'. 

I rl/. 
I!/" 
! t,t 

(JI pups froUl an adull ~tock \If JOO,OOO h:males 

(IO,UOO l~IJ ,000 l')~,OnO .2 JO ,DOD 
10,000 l.'lO,OO() l7 fl,Oflll 190,000 

l:!O,O()(J 1 ~>I) ,()()O 170,non 
90,000 L'6,1j(J(j Iso,non 
flU,OOO IO! ,non 1:)0 ,oon 

Tilt: b~Sf t::;timdl~ (Jj .Jdllit natural murl.tl.1ity cOlnes from analysj!:i of lhe 
age-cl.lIlIl,,'sirl,m ddle. Lo!le,~t~d in the !::arly 11;I~(J'.s, ju:;( after a period of luw 
l,xploltiJli"lI <lIlTing lh,> ]y/jO',<. Thls ~~ioJv\.: d li~((r(' lot" toi. per year. The 
SU(ViVfli "I pups to lil<lturiry at 5 years W<.lS Iol'licvl'd to bl' around '.0%. The 
Tla(El'cil inultalitv in [ht' pn'~l'Ht Jep\ell:!d adult popllLltioll may be less than 
10%. Huw,-'vl't. cunsidl'la\;lt' catches uf hoth juvcIIlle!; i1lld .. dult animals art: 
;.-if l"esl'lll h,·jug tal<t!1l at the relt£;- uj' d[(lund ~)'7 !"'I \',·dr. Tht, pre~l'Ht lotal 
d~'alhs u! ; .. 111IlS i!l l'robdhly iii It!i:lsl L~J. [,el' ye,,[' and l'''~.:jjt.ly as mu,:1i elS 141.. 
If catt·II!").!, ot liL'al:; ,'Iher thdn pupt> CUTlIiJ"III,;, at I Itt· prt'st'nt l~v~l, <.lily cilteh 
uf pup.,; gr'·dtl.!1 tbdl\ ')O,1I00 ..... uulll turlll"!" dl.',·r"IJ~~ tilt· stock. Huwever, if 
c;ltddng ul illl ,mimdls ntlu.>r thall pups Wt~r.:.· ~t,'ppt..:d, then rite adult mottality 
might IH' lUI mor., Lhl'ln H,; ..11101 <llslI the ~urvlv.d "I ilmJlalllr~' w .. uld impruve, 
p~rhal's III "In;:. III that ':':.lS~, ~·dtch.~., uf lip t" 114,O(lO pups ,-uuJd h(~ taken 
wlthollt dt·cr,·<.\slng th;~ stuck. The Group 1".llo:vt.'ll rhat tht: dlOlct· bctwl.'en till' 

altt~rn<lt ive strat.~gi.·:; IIf lJt.,O(JCJ pup:; dud 11(, ,,1t1~r an[m .. lls ur gO,nOD pups and 
\I(lchUlIj",I..·d harve!ll of lIidl.'l- animals Ot- allY Interrn~'djatL' strategy would have to 
be uldJ~, on e..:::unomic <1.11(1 sO(""lal Krounds. on which tht>", ,-"uld l,ff.::r no ddvlce. 

Tth~re was considlnabl~ f1Jscus.sJun un lhe rt'I;Hi'lil Ill' lh~ pre~ent pupulatlon 
and su~t,:lin,dl!t! yield to lllo' maximum ::.u~l<.dlldblt· yield {ind the popull.ltlun 
producill¥. it. This wuu1(1 dt"'>\lcnd un th~ I'ruportl!~11 lil;:It (ht:- prt'sent :;tOCK Is of 



K -

It WJ.'i 

noted til'!! dl1t' illl)!oIrt.1I11 "11I1'(-!.II~'''[Orv (.:h~lf\gl' - d dl;'("r'·.I~Jt' 111 aVera}!,L' a~t: clt 

tlr,a uldtllrirv - Ilil,1 1.,1"'" 1,ld("<' til ttlt' 1~I')n'b. ~11J 1'111111,'1 rL,Ju"ti"n LIl .1~"', 
ill maturity hihl '",'l''l,r,,1 III !II~' I'Jhf,',; - ill Tatt, there jo; sum',' t!vldl:'llce tllat 
it il1<.:r"ds"ti. '\1:,,, llw pr"",II,II],\' I'...l!,' i~; 11U\~ 51! hj~1L (Ill)','.) that turtllt:r 

11ICl"l"u"I;':--' 110 II ,)1<, Ill'l 111·,-]v JIIII";, <-Illy furlh(:r r"LiI,,', j"ll ill ,..,tuck WI LI 
lik..,ly r.·,,(,I, l!1.l I'r, 1"'111"1111 ,1'·.I(',r,;,- ill "':ll:d;lirhlh]t: '.'lvl,J. 

1'1,,> r;r<lul' [ll,ll.·y,·" III,J( tilt:' I,n':-..'nl ht<>ck is 1L'''''s lildi] lil.it glvin~ thl.' 

maximum ~;II~.li1ill;jhl,· YIL·I.! ,111-1 tlld! tllton'lllrt' dl:rioll sil/Jul.! h.· taken to inl'rei,J:-'v 

the ht"d~. i.v till: rpHIL.1 ',lltluLd h., Sl't .It l'-'~;~J than thl:' prctit:nt !>U$ldlndLle 

yield. Il IIU!cll tlldl tIL..., l'll",.'llt ICNAF 'IltL'til (lOU,UnO pill:"> Ldlld!:illlt!n'!j call:h 

of iJp)Jruxlllldt.'ty tdl,norl) ", w,_·11 ill l'xn';""; .. r t.h~ slL::>t;tinablt, Yltdd. ,'Vf;'1i 1I 
till' kilJillK <If d11 "Id," ·j".II~, we!".· ,;t"i'po:d. !'II~' ~fft-'"Cl llt maintaining [hi::> 
qU!.lld will bl' ,I pr())<:r"~'~o!v,-" d.,,-lllIl' ill thl:! p,'plI]dllun unu In tILL' IHltiMildt! L1ltch 

trOm I!. Ir mclV be puintt'd "II! rhdl l.v'''lIhl' ,If !hu lung putel1lial 1!1t:"-bPdll or 

s.~al!:>, <.iny rt:'h"hll it.ltl,'11 L'I :1 ,kl,I"tl',,1 ""',Ii ~,_",'k will lI .. d slo"" !lrlk'f'::;";. 

lJ. Cud 

I. ~';tdJ,ilt'd I 

III tILe ASSl~~::;Ill<'11I l{l'I"'I! tv!' 1'1/1) (]{~dh,J(dt 197(J, I't. I, p. 110), 

pred!, lL,n,,; tor thl.:' 1')7(1 :111o[ !1)11 .'all_he,.; w~'rL' ltIildt! on tilt:' i1clSLlmptiull lliat 19b9 

,,·atcile::. Wl'n! ilbutl[ 11', ,'I()II 1'''1"> ,lIld i" ... qll,lll..,.! 1!.fJ 101' tully r£:cruill'd i1~L'-

~ruups. Tilt' 1')70 L<lt~'Ip", W,'I<' l'rL'dl';{"J r" In' .lholl!. l/K,nOn tun~; by ~n F 

v,-du<, uf U.b dnd L~4,()I)l1 [,'II:, I,y ,liL ~'v,lll1~ "I I).H. Ar[lI.JI <.o.Itdw:-> III PUrl 

~,It' Ihlt )'vl 1m, ,\0111 Iml int'>llIi,l! iUII frurn ";{)!11., ['(>lUlt t1,--,s iudil Lltl' lilat tin! catch 
l:i !ikeJy LU I,L' :;Ultil'Wj,,11 I, :lIdl1 ti'L' l'jt>'J '..ll,·1! wlLi!11 iI., 1I"~1 L'!Jtlrndled tu 
1,1' dl'U\I t. ~ 'It) ,f)(jO Luns • 

• ,,' .... ' .l:-;:iL':;~fIl~lItS )'11 :,111,.11,·.1 I ,',,,I illllll(iiu)', plI',II,:1 iUrL';> I,!r tltL' lyJ()-J'J/"! 

,dt,ill~" Ild')t· IH~('II l\\,Jq" !)d';~',1 IIp''ll III,' lUllS! 1":"~'It! "at.. II ":dti"tic,; dlld agt:' 

,;Ol1ljh.",;j[i()11 ()t l.lllditlj',~; ",,,I ·,t,,,h III I')or; dlhl j'JhY III'NAI rkS.J.lI.Jl·. 11/y). 

IntOrtlkll,l(lll lJIIllt'",'I': I,· IlIit,'.1 ,I~',l' ,~!"'Ij'" III tlH' rl)/11 tl,II~'IY i~;, u! ,'UU['.·;[-', 

hl·tlL'1 IlUW lilill) I_1st \"',11 ·,u II'dl ti,e 1'1'"dil,ti"ll ItO! 11,1· 1'llI) ~'dldJt'" "Jlt"I':, 

'~UIII"\Olh,oI 111)1!l tiL.r! III II" 1.,,,,1 \'", .. r ' ,-, I'c'I",rt. I1H;I~' j,.,,j V"IV l'ln:,e d~,rl'~ml'nl 

h"tW',','11 d'j,'lll i,,!' "",'"", ,; 1" lili', \~illl, 01'-, 1" lit,' .),'ILI.)I IHI11I1,l'1' ,d ,',,,1 I,,' dl,L'" 

Kru,,!", I·r(":"·,,, ill ti", "!,,, h ",,1 Idll.1r'''. 1'L1! lilt' V.)I!II' "t III 1'It,') .llld th.' ',1/,' 

,,j til,' 1I'-\/ly I,', 11111 Ill)' ':0:,,1 ('.1 ,,11111,,[ '~t:1 I", 1II\';I:,II,,'d .I", d"lIrdll'!V .1" 

d,·..,)r,·r.\. (:,\11'(:[''111)" til<" Ill-\'! ""I '],1:,:,,':, j'/f.' ,11101 l'lb(" 11,(" '''\"lu''r t~, 

llouu)!llt 1.0) I .. , tll<' "IIllL' 11"11,,1,1111 .'lr'''''I~',h II .. !'ltll, Y.-,.Ir-(·Iil:,', W<:IY bl' ut ,,!lUll.: 

IIUIH'l't<lllo" III rl", 1,,,,'11,,'111 dl\'1',1"11" (Ih-'I( d"l petri I), IP), 1I ...... 'cvl·r. Ilt'Jth.:1 
";~·t'm", tu ill' (UIUl'd/'..tldv in 1->1,:,· I" ll,.,. .d'H II ,LiI I I ve~lI--,'Lj';,"'l::' ,,[ IlJf,O, l'JIlL <.JjLiI 

1')6'\. ,~" tl,.]1 );"j)L'I.tll\' 11l~' --;I,"'~ lid,_; ,k,'lill, .. d Ir,"111 til'" H'!ativl.Jy high Ileyt' I 

ill till.' ml<l··I')h(I'~,. dllli II", 11lI1",JI .,lI,'h,,· III Ill<' v,,",r~. 1'!lO-I'l?": clll', lh.,tel(.r,--,. 

Ildt ''''I1,·,'l,·d t" hL..' III,HL' 11,.0" r",~_llly Iklll lilt: ,lllllliid c"u.h ill tilt:' runn!;"r p.'tl,'.!, 

c:Yl'll WIlli ill,r ... / . ..,Id ,'JI"II rl,\, .. I). 

liw " viol" lit '1<11, 11l~', Ilq" 
to 1']1,1) .-Lod II) II I. il ',t'''l',:, 'ik"lv th,1! F 1,>[ tllli'l [<,,'ruiled .1~L'·~I()lJ[''--; I,a,., 

dl'clil\O:d InJ1iL thL' ·,tilll,iTc',1 >:,11,1<, "'11.11 III I'Jt.H trl;1 v.rlLlL' IJI 11"1. 11I"ll' IlL"n 

n,n _1",1 l'll:;"ihl'/ J,',~, 111 1";'11. 1',OJI1,;J,krlllg ,01,,(. !11t' g"rltrdl1v ;';/.I"l'l·d VdILllI"" 

,,! I 1>,,11.'1:.:<.:11 

t(,lldw,," : 

d~',l'-I:r,'"I'" I'" r" 1 ·,,1, 1.,[" 1'1/11-1'17:.' '',It''ht-· ILdV,--, 1'1:.:"1\ lil<II!" ;l.-, 

\H} 
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F IN FULLY RECRUITED AGE 

I I I 
I -.-loc--~"=, 1910 1971 1912 

0.5-0.7 0.5-0.8 05-0.8 
GROUPS (7+) 

.\0. ~!ill I,,· SL't"'1l fr,nll II", L,II,lv 111\' I·dr,:lit..:~ ill 1'))2 dL'I"'j"IIH1t only ,til the' F ,'diu..., III lilill yeal I'll! __ d·", (!II F v,-dll":-i ill Pl"t·'-l·,litlg y.·.lr~ •. TIlL' ddl,J ill,II,.II,-" 
fIJI' ,'l'.dll'ldL', tlld! ill. rt',I.Sillf!, !. ,'V,:f' lilt' I,,~rilld J()J()'I'J!~' I>y ".'7;' II.') II! I.'» ',.,'(J'li,i 1'1 "dU .. :l' o111\' a • .1'-1" Ill. I"d::~: iu lalldiJl).',!-i ()(,l j() 1,-'-7). In Fig. :', tlil' IJI,.dillj .. " f,ll- tilt' I'J7~ .'.,1..1, C,1l1 I,,· It'cHlilv ".-,_,11 I,'r ,lIL\' likt·lv Vilri,lti()11 "t 
""dlllt'~ 111 ]l.Ill)·'I'J/_'. 

0.8 

0·1 

200 0·6 

0-5 

150 

I 

1.0 
I 

LI 1.2 1.3 1.4 1.5 

-
1.6 EF 

(1970-71) 

1I,'IIre _. 'lnb<.ilt,,, I r:ud: 'IIL,j,! III I'JI! ill .!ill.'n'lll jJ.'V<']:i "I I' II' III/II, 
].1)71 ~nd ['Ill, 
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I'll'· 
lli'· Ill. :,,·!ll t.·>..'!"I ,,1 II'" II, t. '·);.<:1·.01 tilL v;,lue ,)1 F ,J! (1.1. 1·,)lr,,~;p')IIding 1(0 

t! ... lev. I )'1"1'11' tl,,· 111".>\1(1,,"11 .lI·:(dill,:Jhlt·· '/['·;d-per-l",·I<Ji[ (Fig. 1), any 
iHll'r'jV"lnl·fll (ill 1,1·-,<1,:11\, .'" ,'1 .[",.!.:. .illun,J,1!1'·L') r,l.,livo.: to otli t " Ij:~lilng 

'Jr,).!" ~!ill .1)·dll1 .tll I." I, t'··11 ill <·Xc,'O;:';, t Illd! gi~·i.n~ lh,' 1liil)(imUffi ::;lIst.'lilldl,I,· 

~/II'itl-·p'·1 Iv,"'II. 11,,·,,·,.· tilt:' " .... ,( I,) IL·,:llldl, Il·JIL1,>! ;11101 !'~;pl"("i.L1I) 
r" pro·VI·,1I:1 .1101.1'11 '·/1'0111,1'·" I" ,I I.·v,·] ,II 1'1.,,-,,,,11111 tl,.lt (II I'H.'J-IQJ(l :·;till 

j •. ( i ·il s. 

370 400 430 450 470 480 0001: YIELD 
(1970·71) 

-------.--
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~ t • 1969 1968 
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0 I I L...........~ __ .L._ --1._-.1....------1..-
0.1 02 0.3 0.4 0.5 0.6 0.7 08 09 1.0 1.1 1.2 

F IN FULLY HECRUITED ACE GROUPS (7+) 

j I gill, I, ··,11. ,I,·.' I I "i: 1·1 I" I i) •• ') , 

II il .. ' IJ<""II 13}" .. ·" I, ., 1.,,,1-' I lUll· 1.1,,1t <l prul'ulti.11I "I till' mntur,· cud 
<.II l;fL'<~llI.IUd 1',]~'.ldl'-' III II',' .,,1,1 .lilh"I)~I. 11<> ~,'I .. rll ,ni)·j"dli"ll !t~IS y,'t Leen 
tll'YIVo.:.J, III 111 __ Illlo,·ll,11 II, ]"""11,1,, r I'J/(I 11':,< 11.1"; I.ulllll,.,·:,l.'n, Working (;ltJIJP 

'I"J", ,I 'jI!dr\tJL.lLIV,· ,'.llm.!!,· "t (11·1', 1111)'1,111"11 j"I;l·d UP,," lIiurl~h tagt~i.II)..\ 
l')(I>t'rilll'·'ll". TIr.',~,· <~)(I'L·li'I"'lIl.·, II,tv,· ,II:." l,t,.·11 tl~,'d hy Ihp '\hbi·,;~nr~·nl ~llb-
"JlI'IIllilt,,· .1;, "I]t' "I tl" !a' ,111'~ I,.' ,':lllIId[" In ~>IJllitrt:ij 1. Fur lheir purpuse 
I~I'· rl".tll\o!.',I~·I'1 \~,.rkl' .• !,' "1,«<[,1,.1 ":-"1'0;:;1 1111.'11 [ Cirrli",! u.lf 1["' ("Ire yL'dr~; 
l,r.,I,-JII,!, (I I,l' I'Vli"" dl'I'" '.,I,J,I! I· ill ;Id'dr,'.' I lh hl" .... '11 I" Ir.'lv,· ir,("I'I.'~J:.;t!J·1 

tl., ir ~'~i! 11",,1, "I 1IIIiJ'.' 11< "",,: II IS 11,01 <1if'·', (I., ,cJlIII,.Jl"dhlt' to lit • .! 

I L'I''',r (l',j by t ito '\,;.·,"';::11,,'1,( ,1.1" ,,"111111(.,,' 

111 jJdrtlc.r],1l V,·"f'. II ,'.1·, 11.'I·d 11,01 
.:ud ml~t,!lI\II', 1,,"11 1;",.1"11111,1 !" [,·,·1,111,1 

\·ill .• 11 ,'1'1' II,'::; 1:11 "'lgli.'lIl ~;lll';Il'l'd i 
II., 1'1"1"'1"1 \"11 "I tndlill" ;7') ,:nri) 
'Jdr-I'·~, "'Il~,id'·I ... hlv 
1:I,·.'1I1,1I1J .!lId ,dJOu! 

1"'1 \01,.','11 r"V,i I,ns 
1'1/ lr"m Div. lE-.r L (; i"'. ,'II 1 ,!lId, I I,· III,~ . II, , ,I 

11'; I i..- '·1ll1 i',1 oil j'lIl I' I,·,· 

cl::. cl Iia I II '.,' ~ 

)';vpn JI,o', 

:,',. I I ,,1\\ I, I ~,\ 

.'11,1 I,'HI' '1;,/, 1/\ ill ;:; I h'Hl:l.l1 , I"~ Ill" much It's',. 
I;, 1111"; "I,lv ,.I"ILI ')';. ,tilt! (hI. .... I:; iliclOl.l<.:,j 

,,,I,'IIl-lli"ll,, uj yit.' [,1 1:,,111 \.J,-,~,t Crl,,'ILi.lI,,1 

'II", ll',·l ,>II ','1,·101 11"111 111I 1(,·I.llld tl:,lit'lh~t:i II;I~. It.,.:11 r"I".tl,·d l,y 

ll'l! :'~d["I"~.c"l' III W.'II·':. '.I"'(j" 

Sui, •• t < I~ 

i)l\' , I 

" , !, / ' 'J ! ," ~ ,111,'1,1 c, 1'1·"', •. 11 .'.1 t,) tire PJ70 Annual M"t.!t iug 

" ( '. ,_ 7 'J ~ I, . .1'. ,I'd L!lt' I(.vel dt' fishill;t in tht.: an..'<.t durIng 
.",,11,1,1', lid", t,1 lh<ll l'H,\,tdin~. It.~ Illl11<\"tt"rm 



II 

IfUJI. 111<111" ., " I, 1,1 - I'" r - I t."' I ',I I 

I),,· Jill-,ll 1"'1'111.11.],"1 II' l'IIi'I'w 'H, 1)',- "11:1"",;11"1101.,1.1 II In, 1'1')') \'If,;.l. 
1.1 .II, ri'l! 11,;llin;' 1""(' ·!il': ':.', 1;1 !"IJ- 1\0[1,-,1 11',- ~r"lll'~' IIl.I,",r",.1 

ill t 'JI,.. \ 'I} , II'II! I 'it 'j I II I 'II ,I' ... , I 11,1. til I, ) r .') 1-', I" I·J I ,.) . 
J 1',1'('1 h,' ",IOI,;"c! .1 II .. ' T" I r, ,I ,'I I ,," II, 1'1'''1'- I ' '.'1: 
III [11(' 1"'1'\1[;-111,,11 ,ttld '~t, II ,1Il-I" 11.1;' 1, .. ,')I'h' III I,-!.\rq<l'. 
""Jtl"~" l o~"· ).:flllIJ'·; II',-rllillll)-', I" rht: ! j·;lI, r\'. nil' ("'.,,1 

,,1,1, I .I,~(' ~·y",,)h 

,j"llt"lld.-,1t ,,,1 

:r,IIII!"'j ,,[ .'"d III 
till' ":.1'\":1<,,\ [,<JpuJ.,ri"il 11.1" f111e'l 1.,r,·t! "III:, l,tI.,I.-rdL·I, ,,1.111' 1-"'1'''.1 .. 'II I'U II.",! )".il,,', t'vid"I,t, I", dU,." r, Idilli"''!! ILI~ !""Il "'1'11'11,.1' Ilji':;.-r 111 

lrUl'1 1-:I,ir\1 ,-"d rl-,-rUl!l-.! !" t:,. IP' LII"~II , .. , . .rr \" [ ,-I' d I" .LI'~'" lkb. \lll~. ,. 1.'\ 1). 

l:"d drl fullY rV"ill(lt-,\ (" ["I' li,_I,'!\' ,n:~ y~'dl-> "f .1l",L-, '"-I,i',, V,'I,' 
1~'101 l-vL'"C-l)IJ,,; .. rv C,lllrl.r, lh,' 'ini !'.'(',I.liU!,'!1! "j"- I" iii,' (, Y~-ilr,.;. 
I'_'vi::>l~d )'1l"ld pL'l-rl~""111I, .dl-ul,ltl')LI itl,','1]J"f,Iline: 111<'-' 1l'lrr_i<li r,"-!LlilrtwlJ! ""[Im"t ... ,, I'I'"dllt.:l,d;J cIIIV,' ,;iLTillill l" LJrl.lf If"!l1 Illt'I"I,L "II '~SI',;III"II!.:', .inc! ,,,,],';r.ltlli.,jtc:> th., ",II, l,c"j"L, IlliJf [u!'li,,'r !Il' rt-:I''''~' ill I ':,i,j,I)', 11'_ 11,111,' "'III Ilut I~iv, d j,JIl).',-tvrlll I1l<rt'<",,' III Y]":"!. 1,l<,I"-'~',-'J "n,.!<'" 1_",,;,1 1"',',1','" 
lhl' QbIlHlIdlll-~' <It tilL' -=rt",-I-;. 1I'l\,'"vL't, h._'I';lIl:,l· "I tli,- lII,Jrh,d ,_'!It~, I ';1 II ,liil' ':i!J{'C'-'l;"; of Y,-;jr'-t.)-Yt:dr \',11 i"tiull', lIJ dl,;( I i!llli il'll of th~ st",'k ,',1l1.,~' 11-", 
tilL' hydnlgrdpl,lc ,,,nditlllll~;, rlk ll~lld 11 .. 1""'111(1 CnI,,',-,rlfrl[' I I!d, ill;' II" [, dnd IIlL'l(: ill pl:'riod» \.;lll'l, 

ilr'llflddllCtc IlldV nul lI,' IlInHl,,','I .. ll,I'1 1,'III.'"t".I.lt-> r .. dllc,',] ",,[,'11'1"'1'-"1111 ,J! -.-I["I[ J 11 til i CI "t "l' k • 

I'dld pr'·',l'nl,'.1 10,.' II~:;II illdj('dIC_"! 11-,,[ tl" ill,'rt'il:;"-.! c,j{,-l!t:'~ ill 1'1,,), )'",'J 1.'..-1, II~_IJI' p,lo.sillll· Io\-' ,'1'1'1",,·<1 It" I'lIltllll'lJI ii' III" ,,',1t1v 1(1I,(\I~; ,llld [111"-, j" ,,1 u )'l'li,,,,I.:d IIIWI tli,' 'JI]IOIdl 1''']lll].ili.", dll.-ll'.'hi:, lI!-i:"~ Y(HII)\.'; tisll ',III v,,\" !I,lll'dr<' [\1,11 til", l'lb-', ,Ill,! I'JI,', vl;;,r--,'J.J,_"" dt'" j,,;-;s Ihlllld"lllt, bllt tll,ll IlL. :')111, <lIld J'Jf,j ~''''dr-t'l.ls~,c':, \"j,I('!1 'Iill '-')llfI 11>lIU I,) lite lislll'rY ill 1')/ .II" rvldtiv"ly o-;tl"tll!,.'l, ' 1I"',,',v..:i. Jt 1I111:'l I,,' '-;11"';1-01;·<1 tll..!1 ,Jt LLlhrddul' "!'I,I 
.;Itdl.-,; Itl SlIlII": '-"'oil' ill. , ',' I,,· .. S 1,,111 __ 1, illl-IIIl'fi,,'d Ly pl',,,I'''f!!i,':' ,.( ,pt! ,Ii, 

1_,11'111 1"11 III ,,'LII 11111 !,' I "11'1'(:1.11 III'" 
",-" , 1,1', "", ''',1'''' /.,11, ,,1'1'" '.',),\1 , 

'l"_J. 

Viii 'I, "lit' ,I'; I,\, ,t! I!I"LIIL,'V " 
I"",; I 1111'1 I) j oJll ",-,'1 I,,' 

!"( 

d, I \' 
I Iii I II;' 
I I I. I" 

Nd Ill''''' "',"',:,',111,1]\-, ,'I, ,1','.;i;.I1", ["~I :;III>.I~".1 I bid 1'1('11 fI:'
",',';L",C,llwnt,: pr,,~;.'n[,'d III 1\11' I(I}II :'llllll,11 ~I,,'1 ill~ il,di<:;,[, ,I til"t tl,,' I i"III,I),', l't I UI t "" ,;"IIIt, S lll<'k ti I:. I" ,J! ,d, I y I,. !"Ild 11.._,( g,'ILI' r.: t i :!,' r I,,' Ih,od Pllilil ';11: I..J j III,d ':I<,_!,j-I'~-r-r('..:rlJlt. III \1,'" "I !I" I,d 1,,,,,,1111' 1,;IW.'L'1i rIll' p't!~cl'l dllr~ jq.vJ" "";~:"_',~lll,,[jt:_; 1111 ~iltlJdrE';J:: ~',IV"IJ ,I,(jl"', 11 );li'Llv tllal pl.lnn,:,' \iltuL,1 !"'Plddl i,}11 d~St.'S~"11VfllS Ilir ~;Ollol' ,01 1,_, ;", IJ_ t i'1 • .Illy ,lIr(-( IIi< 'IL,l'biuil I I 'd( tilL' IL'VJ'[ ot l:lrUI·t I:, ill lv,'!_;1 '''',I' [I" 1"'iIT ,,1 11J:!,{iIl'lUfl( 'dl;;l .. i", t \1,,1<1 .. 1(1 I'" r II 'I'" h",Vulld i 1, 

1'1", reduction ~li till' <,ud ",il,-il III I'i'/, ;:~( 11<,m 'II" loll'll 11)1,/ ','.,'i II: '.',(1(11 1 ["11'" () IIO,IH,IO 1.'Il~ In I')I,'J J,-J], .: "',1111'(1"11 ill {'Itu" I', II,j 
'!,iI lilt' v,_"y ~lrU!l)-', l'It,/, yc"r L 1,1'- ,~IiI,I, "'_'" l'rl'lIdlll'l ""'P"I1:,II>I, I" 
II" ,Ildlll'd 11l""'iI~'" ill I.lndlll)',lol Il-'HII H~'I ii, I'll>, 11,,'--' ,.1 lit"'; ( .I IS;IP'-'<','1 , r,'11i "~It i. dill)::O:, L'vell tlll_'II~11 till' li-rl, \','rL uni, 1,,'1'; "tll in I 'Ill'! , \:, 
(,,_,>,;I! II,. jlslrt'ry In 11,1" ",,,",,1 i'; l'l'W Ilt:,'I'II/ "'1,,-11.1(111 un lil,' \-'L"l.t,' ."1, 

rt.'" I II II i Ilg t" t II. I! "IlL' I ' 
',I f<.:I'!\li. ,r, grt',j[ ill lij'" IN!), ;,li,,1 t" .J j" "'1- ,"I.. ott !n IIi" ll',--:, ,'ll ,1:1 r,'",,..;.,J vdri.JblliLy !ll "1,,,-. ,11"11'<1 • .11,(" ,'lt,l, 11"j ,-',Iii ill' '-Y_I)l;"'l.-,j, 

>,1, j,I:Jv jf till' lnert'a:>,'''- <'I)"r( ... _e,,- su,I_,il,,·d. 

II~ ",:t n'~'l'_<lr"\1 sur'V"y:; II) lit.' -,uull'l'r' 1;1.l1"! i1;llIk "I~'d !IH.li':dtl' lhal I!ll' IYI,; '.'".II--'TldS::; \oIa~; p!)(Or, t'lIl"IoI",! I,': .1 .'>1 J"I"",-I 1'",:, ,",1)"--' t,n;', btll I jI,HJ1'l·t I'JIl" Y,'dr -,_1.\,.,,,;. r~l" t i~,lh'!\- ill tilt· 11<'" II, l' il Ie; 11"" .. -II,t," 'P'" 1".1 t.l 
!" lL'tis pr .. dIIL·tIV!.' tl..ill III IIIl' )')10; j')r.' P"I \",1 ,IL") will :'r"fl.rI,lv r .. I\'\,! t" j,'Vt,1 l,las., lo that pr.'vdIIJllf, h.,f",,' 1\,,-, "'IIIr-,,I1.,' "I LII' -;tl"llg 1'1,,:, \'\',,[,I",;, (H(j,I)()d-!Il4),(}(J() [,11,-,', 



., 'i ;, '. wi j 

\' I I ,H" 1 " .. ' I 

I <II. 

,I,', I '-' 1>,,' 

~ I,' I ,I I" 

I' 

," 
I'" ~':"'lil.dllllll· 'lJ llllfl:d~,illg liS-Iii!,,', IlI'.Hl<ilit\, 

:., I lit 111,1 m.j'; IC'_>uJI In I"t.·.·\' \'j,'ldb uV"1 LilL' 

·.'1 '~.! (lliv ',v, 

.·d !,til.t.;I!.:i 11('(1 [,II'. 'IX :'·'Cl"' .... '''·,) frlll!l )1.:'.';00 tlllll ]),t11HI tOlI~ ill 
1",1 '" "'<"1 I';,()(IU 1"11-; IIJ 1')1'1]. "litH \,'.1"" IclC¥,V]v duo;- 1,1 Ih~' rapid ")\I)[Ul!:;i,'tI 

,(I,' old 1.:JlI II,wlllll' 'I:) rl ... (ltf~:IH'rc h'lIlks ,,( finH.'l,; I'ld Iii I!ifl,'t!. III ,,'I, r ' ,,· ! Y<"dr r,1( 1.1,1, ,'.! 011,' .I~ II I,tld.· , Idlldin/-'.', d""llll",d ,dq!.lltly 
.'(' (,'It' .• 1'1" I" ., ,I,' 

I: ""1'1"'1 I Illi; "'e II)":,, 

I. I" I. "I 

I:' I"j I,·· 
1,,11'1.1, ! llint-; 

;" ! I,. ,'I, ,I 

;110>1, 1,1",,/ 

,Old I (HI) I i II II 

l'I1M iw,-I ),i. 

,.'"r I" ,-".I'it) jJl-,'",',-urf'd aim'n;! ~IILiL.'ly by CdLl.:ldialll:> 
I, "II '"II.IIJ I!OdL:-;, I'r(il,db!y ,.v~'r.I~,'d abulll j',,01){J lon~ 
, [1

' 111,,1 C;dlL)I I ,Ill' (Z) at tid' tinw dVt·r;ll-'.,~d 0.'1'1. i_,'.'I'.,.,:, . II I ,,,. I'" .,,~! 1i)',f~-J'Jh~ <-11."" .Ivl-r,ljl,,·d I/,,!)II!) t"lb. 1·:llllrt ill lilt: ! il'" ,II' J ",,,, ,,11 ,.,,,,LIlt,, ... ,, , III N,'Vd ~UJll,'1, ff"m WIt ... I"; tli, Ilull, "I tit,· LI,'" ,,-,I, l ... n,! '.~'" o.;o'UlL·, h.i' [tl"'r !l·IUdJlll.r! ,'uIlSldl!I, _,r IIldr,· l'rubdt,ly. d'-',l'<:'d:.t'd .,1, '1',.1 "J !urt I,"~ ,,(!t-r ll.I,!I, L'-:o In I lie I!dY "I VUlldy 10 .. " !ucrt,"H;~d. IIU\J" I,' "1-, 
!"I,d ill .11, II' rld!1 ''''I\~' I(",~\ dud l'lhl-l LIl:IV IIUr h" 1U1I.-11 diffe/('IH trdm 111;lr 
II. 'J '-I')',", TIIt'/c'l,ll". I" tl,.· Ill"hpCl' ·HJ..l<'Lc; I., I'rohilily titl!J ('Iusl' (" , , 

I ,lIIol 111.· .• 

t.. l'lt. I, 
I'" j,ai 

I' 'I .() 

j ),"11 III, ul ! ~II"I , 

11.,' 

lilli' 

.. q;" Vd I .' 
I' (l."II. 

11.lw.llll}' ·,t.lrLv.j III (h., "dl-Iy l,)oO's itlld dluluaJ 
11',11('1" ·IJ,I .. -.1';I·.1 Ir,ILLI l~."" tlldll l,OOO IOII~ "rjoY 
"II,J, :1"1',<.lglu/'. j'),fllj(1 tlln.'-i III IIII.~ j')t,'l-!lJh'J 

·)1 II) 1'J(l~) [(ji,'! \ . .(S l'S(iIIJiif, ,I .It ().90. /lssumlng 

ii' I I ('. I I " ~, [I • • I I 'd., . L IlHIIII 

IllI .,,,,, t.llll I"JI--'II,,~l.,·t" yi, .. ld-I"'r-fL',·r!liL 
11"'1'-1""11111 11"111 rhi!; st,lO"~ i" ,1!d;l1lll·d 
,[ ;1 IIi I"II!!,-I"(ll! IIH'f'=.'~l' II' yi,·I,I·",'I'1 

J1iL'dl'i 
.IL i' 

,~, , I I • I I . 
111,1 ,j. '11, 1'1, I '''IJ ll' F 11, ... "1 n.}I, ,,, ().I·-'. I; III )I}h') 

'I'''-Il!! t 
1I1,1i' I,,,,, 11" I, d,-"'d , 

I I "I' d 

Ii', '1(' 1.' 

1'I.i"I' I I ••. 

,'". ",11'1\11," <11 fl.,' 1"'I'I,'.,rILL,1 1.L!d.~~I:. <)1 ':l~'·-l~n)ujl~ ·'1 "lllli OVI!r ,It rll<" 
i'U'l ',,0-1>. "I, 'It' -.1 II',)!" I lult;wll'o1~.e ul ILlJli,lh'!:-; l.llq-dlt ~n,1 Iflurldll[I' , , 

I)'" L'1,,'I. 1-'I'LlI" II,I~" "~;flilldtt·~, ,01 ti'l" Jih:t::ly \,i,·I./ ('-1 I I,. '.j·I,'LI 1,,11" h,·,·,! d!,lilil,,·d. Alr!Il'U!,~jl 'III .1, ,'ur'i(t· t.'~>lIIU.dt' 

" 
'I 
I., 

"" 

! 1.1' 

',.1 I 

I", 
II !'I 

I, ,I,,, ! 

'·,I.J, 

"I ! "'.11',,,>1<1. t .. loll(ill':;' ill 1')/0,_<111 be mddt" r:1l1, ... · 11'" II' ,I i y ,"'lIt f- i I 'i! " (liJ I V d,,'JUI t, t " ,lit: wI'i)',ltt ('/ t 11<- "i:lli iL,·s. 
I : I "f, ~ ,II d i· 

L <'I'I,li IIt-d .J' 
, , ,tlO I, L(. 

,'''<1 I db.· .]1" ,.1 
.. t. 11,,111 LI,'''' 

Ilil P""I 

.11 , I , ,. v t· 01 

11, •• _ i'.1\ " I, 

1";'Jlt ill.L idrg. "rt""r in tit., "li(ll-
1'1(," I.v"l ,J! (I_Qll. cil,· ,·"t,·1t 1111'1/11 

1"llIll! L",'-:. i!ldi L',d ill.l~ 

,L, ('1. I ,"llJ! I,'d r" gi \'. 

rlJl' !11.J~"l!rlld.· "I ilHIILl'<ii"tt: 
III"XIIIIIIl~J yi~'ld-p"I""L" toil . 

"',I i'l " i,X ",II'pl.!, 11,1 '111,--,tlO>II j., <lvo.!lldl'tc ldr :,1111,111'.", ,I "I ,II, dll",[,l,,[I'l,' III!' :"lht:'Jllllnlll""'~; ",,'II'jll.'lj"IlS L.J·.! I! II, 

, II 

I'" ,II I,]" 11 .. 1,.";,, '.'1'" I(j ,-apd1>J .. <-It hL'tllg d"I'I,IY,·,] UII .'utl 
,'f"!I" JI't'",," ·'1 tlt.'1 ""(P' II,"] II) iClllr" tile m.:l)(ilililill ,1.' '., -1,.1,,' 

(I. 

"I"l 11'_' I .. ' 

"I I 1'. I' ',J L,I 

• I 1'1,. 

I" '·v, ,,,. 
II, II 

',.,'1,' "l·lllt'V,·.j I,\, 01, I"d:,illg til", sl.,,:t.. .. , 
j,)W('1 1"v,:J,~ ", "X!' ",t.lIL.lIl 'Hld b", .IU.,:d.-' 
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Jil) tlw,'-,llm"I]' III.I.!" by [Ill' Subconlmlltt':i.! Jlldll-.,Lt.: ll,.Ll ~11,"I,j w111 
pr.dl.lIJi'.' ':"'11-.1-;'" 11'11 .. the 1'.l6l)-l97U jt'vel, h.lrt-Ilig 6h()rl-I'~11ll 

IV) !11,:ll.",,'S Iii '11,'11 "11 .lnv uf tht.: [-"J -;L'H'kti l>Iill caUlH' OJ 

.1,.[ '-'t I "I -II I "II 

1'11l11,,1,I.· tll,lI 

I • I (Ill. {j( 10 L ,,' 1 • 

II. 1110' 11 . .,IIl-,ril·~' ,jilt! [hu ~[",-k". At h,·:> 1 , it Ib 

"V,-I ttl< I'III}~ rUIl, 11tJ 111.>11.: I.hdll a 1,,\,,1 ~dlch ,Ii 
/"'!I.p8[,·d '.lith I,Ht,(),()O{) f<Jll~ III 19[)li and 

!.!id,I)I)O III l'lr,-)j I.'Llldd ble L"kl::'tl wllh in,_'rt',It;l~d ..:ffuf'!, hut It 

I", I,,'::;sil>i .. , '!.:-I"_~lIJl!l~' "II till.' olu...:k-"rt!crulllll.'nL rt'iiltj,,", t!liJt 
rht'rl' 1111,.:111 I.l' .f .1",'1('.(.,'-' 11L lntal C.-Il,:II. 

lilt dPI',lr"llt ,le,r ..... ,· in L'tl<!rt Ull cod 111 tilt! NurthweSl AlL.Wllt· til 
1969-1')JI\ td d Ic,vL·I ll,'af II,,' lIlaXlltIlLlI1 yl~l,d ptlJul W,lb ,;..J\lst:"d by dl'<'re'"lSl.!rI 
aVdlldhiLity .lIld ~tlHlt -;l.'.l'; .1 I,lq~~ part uf lh~ etlull .... 1J'" Sh!tlt'J lu LO,d 
stl,l.:k:.; ill til .... NOl'tfl'·d.t;t A(]dntl,' 'I'hle' ::;t,j("ks uf end 11\ the lattl'r dn,<l <.Irl! 

d",c lin lilt', and it Is In, I' th .. L! thl" t!tfort will be Sliltl",d iJ,h:k to tlit: 

NorLhwl':-;l IJY "}!"I. TIll' ';ul" "rflillitlel' wj::;ILt.:::; to 1:ltrl'1:lh tl'.lt imlfl"dl..rlL· dl'llun 
t'J Limit. ri~hilLg Ull ;')11 cud stlH"k;, ill the Northwest At),mtic would hI.' mo'>t 
pru\,itl"u",;. 

J, Div, t,v-W 

Lil:;! year's "~:-.etism,,,nt indic,lted that thl:;; :;;Iuck had bl.'en r.ltlll'r 
IIl'dV1 Iy t!xplOitl.'d in !"t""'lll yt'ars, 'l1w expJoit.:td stu,'k (4"12-y..-:a[·-otd 1 i::;11) 
had dct;lineu hy mo!"c t)Jdll tw,,-thinls from 1<.)')7-19b9; tll.~ i-IL'lIn.-\'J!)u, in l~H,Y 

WdS tilt" lO\"l'::;l on recorJ. Litldlllgs durinp, this perind <oIVt.:'l"'I-\ .. ·J 2l,':IllfJ t'''>lUi 

<!nr,ual iy, [~ddli.llg :j miIXioll!II' <)t "l'l.').1H t,ms In 19'58, dnd "' lIIinjmlllll ul lO,'Jl! 
lUllS in 19t>7. LlI\djlj~h III J')/)'I .... 't·[.- 11,1!16 tonH. 

The IIJ62-1')!)4 Y"ill-('linl~eH wert~ lu,.,lVily l·X[Jllllr .... i1 <J!-l iIlLPI;JLut"e Iish In 
1965, titu,; lt~dlJt.:ing Ih~' "i,·j,1 IwrHlidly u],t.i1lled wh':l1 11bllt'd;JS ft)lIr-y~i;lr",ddb 

cllH1 grt'<lte', '1'1,,' ]91l'1-1'!1Ii-l Ve.lr-I !II:->~;Cl:i Wl'r.-· [L"I"ltlv.·ly 1)t'Of (,lb(Jut lU n1l11l<lll 

tlSl! ('dIll), Tliu:-., t'V,'11 willi d !hildllg m'lIlality ill 1'lhli-IYh9, J,...lSI;' til th:lt 

prl)ducillg IOOtxin:;um t"p~iIJt>I'julII ylt'[d-p~r-rL"'ruIL (n,S), Iltl' t:Kl'loil~d jJlJPU1,ltio'l 

d"l·h~dS ... ] from! 1 nd II i{l!l 1 i~;h ill I'JI,/ t<l }"i ml I 11011 ,j,;il III 14/)l,. 

A tt:'t;;cdr..:h VL''',",t'] -,,,l\'.·y '·"lIlplet.'J ill luly 1911) pluvid",d b02ltt!r l.:stiWclh·;; 

uf til<" ,Hrt::ngth ,,f LI'l' l'fhl ,\1111 l()hl1 yeilr- .. ·lasst.':-. i,lId initioJ] I~stlllld'l'l:i ,,' till' 
strength of th l · 1'1(,'1 v.~<Jr ,'I'ls,;. I·.~;limart·:> llf tit", ,,1'1'1,1, 'phmtlty ,j.lld dgl' 

,'ompo:;lt lou of 1.lIldIIW." 1.,1 tilt" I !Jill) I i~lll,ry iill.' nolo. dVo.Il ]ahIL·. IlpJall'd 
prt"llj,:t 1"11"- (11 tll ... · st!HL ,.l.dt'l:; tbrulI~h 1<)/1 .jrl' giV~11 III 'J",~I.I~ lllCNAF I't:~,. 

Dl)C, IliIJ). 

!'t.lltH<1tl·1j "I till' :-;!lcn~lh ot tht.· 19t17 and 19hH yt:<1f'-{ ],Jt<:>.,:-. dt 1"1.'. rulllll~'"L 

lu tht~ fIShf'£'"Y ill 1'J71l aud 19J1 d[ dg~ II n'llIain u[fclumgcd f!"llm IH<-'vl,)lItl ~~tjltldt<'b 

L1f Y mll)I"fI 11:;11 and ~.<i rutllJ,m 1 hill, ti"spO;'ctlvlo'}v, [·:,;(iUICllcd IibuIHlo.ln"':l· Ill' 
tIL .... l<.)t,9 YciH'""1:1d,-i:> at ,t~'" J III 1':170 IILdl"ates thai (1111"1 Y'~dr-(:1."~lI::I j:; 1'[,11, ... II>1y 
,li~" I")or. dud it it; l2:::;tlnl'1tO;'{1 tllat aIJlIIHblll: L" <ll rl.',.-rlil£mcfll dt dl~" .:. In 10J:' 
WIll I,.. alH.Htl 10 milliul, 11,.11, Thu:.;, .JssumJng'" lemalll~ III 197tl-I'J}'\ <It ,tI~I'lIt 

([ .... n, lll~' vdllH' ~'.1vi.lI~ U<"XIIllIlIIi YIf'ld-lwl-re..:rult, thl.! dV'lliclLlt', P')1'1I1"'tluli J!. 
I,r ... di, r.·d tu d." I till' tr<!rn 'IJ Itdl 11,)[1 Lp 'H"lllhi :'1 mIltl"n 11':111 111 1':l!.'-j·JjI. 
!"lIe yj\~lds w",dJ ,1""l"r,·..1:;,· 1 .,,111 L'.'l(i() L,),[L::-t In J')IO ,,, !I'd)/) l,'lIb 111 !'Jll. 

Til" Sulw .. rnudttL'" 1.·lt f.lidl Illiti '.1 ,,,:k j:, d)rt:duv :;') low thai t!lI'11' 1,-,;", 

d.J.nl-'.t'r rlt ... 1 tilL' ClVt'ri-l!-tL' lulur, ,'",'I'"ltnwnt 11IclY IH' tn.pdlr ... J. alii! tht'rt'[lJrc, 

11~,I,lllg shtlulJ dl mu~1 IH' Ill, 111<)110' t!tall Ihal wh[,,1t wuuld kl,,!P lhl' ~t()ck at it.-i 

I'r':1;>"lll I,'vel, FUI (liletl reul<lv.lL:-; Ltl 1 •. 11:1I1,·e re"nllti,lent i.n 19L'-}<J71, r :;lwllLd 

I'l' r.·!llL, ed \" ",1'(lIlt n.!Ii. l1lis ,'orr'·!il'(lIld:-. to ,I ,'<oldl ,,1 abuut h,'d)!} lUL.s, 

I·!tu-... LI ~Id"k Ik('JilL~~ b.,]ow (Ill' I'll] I,'VL,I 11::1 I" Ill' 11I·...,V<!lIt(!d, tIll .1!lllUiJi 
('dt,l, ill 1'17.'-147\ blltllll,j 1L,1t ",,,,:, ... <1 tlJi,.; :!lLlOIIIII It fl,;hlll)' It. .",[I;".,JI,CI In 
I<I!II· 1')/1 ll..l11 IlIl'dl<,t,·d. II,,· I'll.' 'I"Ul,1 ",uutd 1i.IV,· , .. ht" j":i!-; I.h.ul h,')()(l '''1\::; 

lto d,:hJ.·vc 'lti:i ~:)i1I, 

A L"llg-tclIJI Uldll.J gt'lilt' I , I clh!t',,! Ive would b", t,l Incre'I"'\" thc st<>ck t·) <lIIuut 

I,() rnlllru'l fi::;h, wldLiI sill'Hld 1~lv .. <i II1dximlLm t'qutlibriuL11 yield of about ?S,f)OO 
tiOn:;. <1I111u..111y wilh It'(:rllrtll,,~.1t <It I hi:" average li'vtd experienced pri'li le' l<)r,O. 
Alsu. 1I1L:;1:>1'lc:\ I:2h"uld I,,· l..1k .. '11 to pn.:v(,!ll tILL' taktn~ of large flllmbt"l:; 01 
j'.1V,·IIIIL' j,;H]J()ck ill ill,·jdt·nl,J! 18llireJ'j III ftshi:rJes jpr orher Bpel'Jc~, 
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III th~ aHI:lCl:lSJnt~!l1 In~!:Icntt:d latlt yeal" (Rcdhuok 11l7U, I't. r, p. 4')-(111), 

it wutj e::H lln,Het! that t(ltdl ru,Jrtdllty (2) on hllly ['e~ru1Lt;:d ;j~t,-group:i t<l~_'" hI--) 

aVI.:'rsKeti a.buut U.8 In 1qb/--19nH. A1l8lytdB of grullIldf]},r, survey Jata frum 19b1 
l\l l4h8 pr()vJJcd an e::JliHldle "f M - O.::!, tiO Lhsl f·· (job" 11)1!8~ latter dara 
dl80 pruvlde,! eHr{mdleH I!! lilc reldtlv~ str~l~lh (It {he year-cl«~tl~a 19bJ-19b7" 
r~tjlil,J[e!:l (,f the dVdtLddt.' ::!luck w",n, derivl'd tldm JilIldlng!:l J,ll<:l, tllld cllruoLnc(1 
.... ith lit., c_">rimdtcs of P1I'--I'~","ftdt ~tl"el1glil rl"Ul the iHI1"Vt!V cud:;C8, Cdtcile,j III 
1')61.J .Alit! 1':110 wcre pn!dL,"tL'd. 

Thus, If _F l"t!UldllleJ COll!:ltaut dt 0.1) (liIOUKIl 1969 dnd 191U, il Wi1~-; cstlmtilr:-d 
th.Jl tll<.' avullablt: Btuck would yield 23.000 LOIIH In 11)6'::1 .illd L',{l(Jl) tun~ hI 1')1')" 

Ac.luaJ caLchei> ,.If hatld.)(,k 111 !Jlv" 41 !n I'H,9 .Inti 1')70 W~le ahoul ]U,flQO 
dnd !2,l.IU() Lons, H!!;pectjvo:-iv, iIlJIL"atJIlJ-\ tlld[ F" In both yeal:> p,-uba.hl'v C}(('t':'"ll~:o 

Ih~ 1I1gh 19hfi value (If O,utL Recent ~UI-Vt!y .. 1J1 pre-rlo,-nIH :"cilr C]"U-i:;nl indi'-d[.: 
Ulat thtJ~e ul 1968-1')70 :llt' L'<jUdo.!]:1 Hti p.nH UrJ tlt')~H! "f j')h-'i-l1.Jh/, l1IJ_", :lllIlll,'Ll'~' 

thdt nu blgnlficiil)t illljJl'uvelll,-,nt In n',"ndtllh!nl I.u tht:! t 1~;j'l:'ry 1: likely prIor (" 

1:1" Hl lhl:! l~arlictil. ,ul<l .;t'Kk alhlIIJdl\\"l! will <"ulltluue ro (kl~)lnc un\e'i; I< ]:; 

r<::dlH.:(;J ,;unsiderably below cul'nOIl! Jl.!vei,.;. Thllb, .Ill "IlHIlWI 'jll,qa uf lfl,(l1)11 1"1,_, 

~s tileI'lL" tU.Jl In mitinl'lLlli!ll'" sl'J\:k dhull.I.tIlCt" dlld IIU"tdS :;iluuJd hI:' rt'tiu<':l'd L,I 
lOIl:-JtJcrably letit:l Lhdll l2,(IDt") Lung, 

.I. Suburt:!d ') 

rh,-, prelimIliary repurt for catdl ill 1.':110 wal::l IJ .660 tons cornpart:d til 
the quota ut 12,000. Th., fil:lhl.'"ry WI\:J I"i(lfi~·.t J] (1{',(uIJt~r Wbt:11 HilX of the quotH 
lola!:; r~al.:ht"d. Prelirnlll<lry dll.alytiiv llf JiJta troHi tht:: liulumn lltOundfil>b ,,!ltVI'" 

Ind1ull~!:i no s1gnit luUH c:h.mgl..' in tIlt! p~'i'ulat fUll bt:twp.~11 1969 and jlUt), 

l'rc;:vlous el:ltiUl<tLcS had llldl,:atl;!o lild( <IJdiliOllto III I,ilt, /jtdck in III/!I '-""III.) 
he clu:h- Lll Ihl:' 12.(01) -{"" '1IUlt,t. f{cv!.,l,lI's oj J.Hbl y,ohr',.. a::;S~f:Himl!lIt itav(" nOll 

vet hL!cn (~tlmph!t,"d. I,\..L It 11:1 still. viJlld 111 t.":_nllu ut plojeclt'd Sldlw. tl,rutly,it 
1971 (Tdh1t: 2). 

N,,l y"uny,-ul--tlie-vld[ llsh wt'rt' ("JU;;ltt "11 lilt' 19/!1 Il.~" ,.lIlll~nll It.:~-;'''d(cli 

V"!-;~wJ ;c!tlIVl"Y. Thu~, till" l'lln VI"III-clill;!~ Ito 1,,'tV ptlt'r. ,md rl" 1"1111.111'-'111 tn 
I')/~J will b", very 1.,w, l'I"U]",hly mll'"1l I,,,.s LilHIl 1I1.!( """;;],,d t_II !l:pJ~~llj:,lt I":-':H:~; 

1"I,t' Subl'lJnuuiL[ec bl.rL'S~;l"'1 tl'dt ',lI,tluliinr, thl:' fIHlLt!T"Y.of i_',IIOII t"lI"-; WIll 11,'1 
"I!l() .. ~ fnr 1Jnl'rtiVeml:'IIt (Of S[", 1-" "olll,tl.JIILe ,tIld p.-.tiJi1hLy I.'JII I!',ILI Ii> iJ tUt"llno

; 

,!eLrt~al:l" by tli\, '-'IHI nt J9n" 

~'.\lIl.r. 2, b:ltlm<llt'ti (II" .:.tvdlJithl~ populi-Iti,,., all,1 1 <;,cfultl,lt--=Jll J"c ;;\,lHl.II'd .' 

haddock (in mllJ1nn::I of flstl). 

l'JOH [no t ') 11 

A",I LIable Pup. 
{age 2+) tnc! . 145 52 2U 21 
r<"cl-lJiL~ 1.·,:11,'(111).'1,1 

1\.t-'lHuvdll:i< : 

Tolal ." J , " q 

I'" I ~lh t, , :';ft " ." 
N<J l , 2:' ; 1 

.." lui tl:i< (i:l.ge 2) 54 'b I. Ib 

}o,)lIl1d~'r regulatlon, "! kilo per fitllt 
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1. Currt!f1l fl!-lhL'ry trt!lld~ (Tabl~s 3-5) 

In I')]n LuLll het!'ll1lo: Idndll1K~ (prellrnlndry) for the ICNAF statistical 
area dec.: Line,] hy ahout L10,UtlO L\lIIS fr<.lrn the 19b9 figure <)f 87!:l,OOO tons. hut 
non-m~mber country lanlljnb~; ,HI:" !Iut <.Ivailablt:! fur ~ithel' ye-tH. There was an 
increaSt:! in landiugs in Dlv. '.1' (f:lllf uf St. La .... relh~e) lollowing an increase 
in effurt, but all other fisher!",:.; ft!p"rt..:d reduced J,uHtin~a. 

In Subarea '3 (sollth l~lla~t u[ NewfuulId!and) tbe declIne was not marked 
for the yt:!l:lr dB a whole; higher cardleS in the early months of the year almol:it 
compensated fnr a puor fishery in the last f~w nlonths of I910. On the Novl::I 
Scotian Shelf (Div. 4VW) a marked decline in ldildings from the Banquecdu artla 
(Div. 4V) was only partly .::ornpensau·d fur hy lncreiH;tld landings fcom Emerald 
and Middle Bank (Dlv. 4W). 

In Dlv. 4X. sOuLhwc~st Nova Scutia /:Ind Hay of Fundy, the Nova Scotian 
summer~tall f lshery on spawlIlnlol stocks rt'-corded lowt!t: Idndill)o;8. There waH alsu 
a marked reduction in land inKs trolU the 1uvenlle fjsherles of the New Bnlns .... ic.:k 
(western) side of the !lay of Fundy. rn~hor~ fisheries nl01lg the US coast (J):lv.5Y) 
continued their dec]fn~, and agaln, the juvenile fishedcs were affected most, 
recording a ljO% drup fr,)m !.Ite already Low 1409 catch. 

Hoth Poland and tilt' Federal Repuhllc.: of (;l:!noi:UlY reported !:Iltghtly hight'-r 
landings from Div. 5Z •. Uld subacea 0 In 1970, but the~e were mure than otf!it't 
by much lower USSR lalldlu~::;. In these area!'! dlversJon of effort to mdckend in 
period!:! when ht'rring C{)lI('t!ntratlons wc.'rc St·dr .... c was a significant ft'-ature o( 
the 1970 fishery. 

2. Identl ty ot !:Ilockl:! 

SlJba'[t::~_~N~foLindland) alld~!!.~~()utht:!~ Gutf.~ St. Lawrence)_ 

Enough 'l"vj,hmctl is now available, hath fruw the results of 1970 
tagging eKperlmentH, dill! fnHIl uthl>r sourl'o!6, tIl demonstrdt~ the movement of 
herring into ,:Ina olll ~)f 111,' Cull 01 St. LdIHt·Il<.:\;:. 

The herring ::;tol'k IJllich slll'pon~ lb~ .... illr!;;!r fhill<-'ry off the suuth coast 
of N~wfoundland (Subur':';l I) ls rhe salll~ d~ that exploited in the suuthern Gulf 
summer t i shery (Div. (,T), 1 t hab dlbO bet!tl shown that the spring and autuuul 
spawnJIlj.; stu('k.s tishcd tn tit ... Gulf of St. l.<Iwrl!\lce <lre dl.stinct and that both 
are n!(·'Jgnizdlde, intennlllgl,:J (umpOIH'l\t.s of the Newfoundland winter fi.shery. 
it i~ esrima[ed tllflt fur thl' last tJve yel::ln,;, at least, lwn-thirdl:l of tilt: ht:rrfng 
in ldndillgs ,)f the Nt!wiulilldldild ft.':lhery were autumn spawners. 

Evld~nce is dccumuldl Ing thai two dll:ltillct I:l(ockl:l or I:ltock~ 

cumplexes DVtlc-wlnte( \,11 lht' S('oLla!1 Shelf, Ont:' lnh.Jbjt~ the Hanquerau alld 
eastt:!rn Cape Breton ,He;] (DIV. L,V) ,lnd tht.:! nth""r the t-:rnerdld l\auk and Middle 
Bank area (Div. 4W). J'hl'Y dit'h,r In ilg~ t'omposilLIlU, gnnHh rate, utul1th 
structure and gUllad d .... vl·luplllc..'ltt. Thc po::;sibllity tllill 1I.H1querdu herring an:! 
part of the Cu] f df :-it. J.dWIL'I\<':C stuckI:; aud ttun Emerd.ld lI,mk fll:;h are part 
of tbe s"ulhwe.st Nuvi.l :1t,,{ L-I ,.,utumn-spdwniug stock (IHv, 4X) L-i being 
I Ilve~H i g.H (·d. 

TIle dist.lnt-tioll iwtwt!t::1l .idult stocks in SubLlrt";'.1. II LHI the ont! hand 
and Sub,n:cdS ') and f, OIl rh~, otlit:!r I!;I l:;uppUrlt'd by mOf..: r'--'t"~nl Infolffidtlon [rom 
the ~tudy of sPdwnlng l-,Jtld'IH rdtlolls, but tbe evi.leflct:' d(l~H not Ilc,'etHiiHily 
exclude soml! degree 01 mlJl:[IIIo:. In particular, mor ... Int,)rm;ttiol\ II> n~quired 

to dett'rmint! the stdtuS tof 1,,~rclll~ :;l'dwn111g ~lIpulatll)nb Ull Jettct::ys Ledge and 
Stellwagen Bank ill SUhdr.',. ), 

S\U1llarith:s "f ,'<0" t.-dll ,"erlat Ic cltaracterist.lc.:a, eape("ially tht: right 
pectul.al tin ('Ilunt, ht"lW ... ·1l t;ulf ttf Mulllt' juvl.~nl1e herrlnK yt':ar-,'ld!:ll:les and 
th~ SdUl~ Y".Jr-,:li1::1St", .1" .1<!LtI tl:l .1Il G~orgt!!j ISdnk wen,~ fuulld for YCdr-t·lal:it."'ti 
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1':160 tllr"llJ.;h 1')6'.1. I'IIL' :,1".1 1,11-1 tl,", Wo:fi! not LLJld [rnled for the subsequent y,o,ll ,Id,j~.;~'j. !'lIt' ",,11>'1":'/''11:--1 II'" rlnl1j dmblKUOllti, .Jl1d tUfthec rel:learch alf)LI~ liIL,'l,' J i'lL'S i~ l".qIJII<.·,I. l'r"vt"ll~, 1.1"lh",m/L.Jl bllldiL'!> inJl,"ated twu ~eparate :.t o,-k:, 

II higllJtlC.llIl dlfl,:t"ll1't..: III IlIt'Utl vt"rtebral ('ount Wilt! found bctlJet:!n illv"ll!JI' h",rrillg (.If tilL' ,.I~1l V",ilr"LII:I:,js 011 the !i:lva Scotia ilnd New Brun~w!ck sId .. uj thl! [tot'! ,-,I FUlld' Tillt> ",uggest8 tllal tile RtlY ,If Fundy may be a dlvhdoll pulnt lor cit(j";'·.~ In tll~' t',";! dnJ w~~t. 111e pOlJl-ilhilI i..y (lldt tile Nel,.l Bnln:i,wlck s/trdlncs indY Ill' rclatcJ lP I;,!l f <If ~1..i:lne !:lto('.k 811d the Novd. SCotiWl fall autumw.:ip,lwnJn~ st(\t;k SllOUld tH' 1I1vl;':H(g<lt"I.I. 

Ikcl'nl n~SI'<lrc), 1111 (b~, Idt.'lIlllY uf slockM has, lhllti, clljrlfjed sume {!:>sues. hut In lHl(nt.' arl!8S bdS ,,-'U\[>ha,.,I:,<.'J th~ potlslhle c01ur1c.II.lty ut th~ Htuck ndiHlunshIp» ' 

J. Asses;;mt!LlI vt :;talt: ot slockB 

f?uLareas l.HId lliv, Id' 

In th ... Newt'.,ollll!.llillld \~lnler flahery. lIlthough ]970 landIngs wert' about the sane DB in 19h9, c.'l.tch/t,ffort dt:cllnted by a.n e!itimated 15%. Preliminary Indh:att\JIl~ .Ill~ thal it de..:llne in catch/effurt occurred in lhe sunu:(Icr fishery ill TlJv. 4'1' ;J.,; ...,.:o(j. ()lIrioi-\ [lie pa!jt [Iv!:: yednl the fisherIes 111 tht.' iln'd tHJVe !ll't.'11 IAlgt:ly dt!pc.nJt.'ot 00 pre-1960 yedl'-,11l6f'Jes; in the N~! .... j'uund1antl flsl11'ry In .1')70 lht.'llt: year-..:iatlliet:l IitllJ ,;CJlltlt1tuted abuut 50-60% by numlJl.'L' l.,j the lotal I'o\((,b, \.l111e~s rc<.:ndtment tu tht: t:-xplofted stocktl 
iIH .. ['cases c,msldei'ahly t(lc' \oIlnl.l~r herring fishery alHI1~ thl!! Bouth and west ~'I)a8l vI Newfoundland must lnl'virlll,ly dl~i;11Ilc. 

Oct.:11rJillg <.'utc'lll!t,; flom the bauqucri:lu <lrt!B (Dtv, 4V) have resulted ill dLvlo'['~i.on of USSH t'fiJ)ll tl' Em~['a1d alld Mlddie Ihrnks (Dlv. 4101) and Federal K<.![lubllc of Ge)"fllilny l!/ furl te' Snhar"'llS '} i,lilrl 6. 

The Nova ~<';I}ll,1I1 1 i~h,"ry (111 tall spawm~n:i (Dlv. 4X) dCt:lined in 19/0 • .h'spitc the rlc'l'ruitmel\( 01 .1 Large 1')110 ytsur-cld.l:'Is to the adult 8tu,~k. This .,.(oar-cians OI(jde d SUh1d1l.111 Iill c'JutJ'ihuth.l.l to i:i:ltche~ and maintaJned spiiwning c:onceIHrarlo11s dt r~'iH:i(!H,II'lt' Jl'vcltl, 

In both D1v, 4x .mll Jl1v. 'lY the juvenile fiaherieH dec}Jned ::;hal'ply f roUi lht~ aJl'eddy I c..JW 1969 I eve 16.. 'nle New Brunswick juven f le wei [' fishelY (Dlv .. 4X) proliul,,'d only 1,>,1)00 tuns in 1970, compared with 25,000 tOll~ fur iYhY; the US 1uvenl1c flsherlt-,';l In Dlv, )Y proJlIC'~d 13,000 ton~ for 1970 alld :..'4,000 tun" !',)r l"h'j. '\1'1[" IbipJ t ... 1; that both lh~ 1967 and 1968 yeart:!;!M~Cti ai'," relcltlvely .'0111:_,11, SJII<'€, ther..:- has b~en little chBng~ in f1shl11g t'l i(Ht ,'v~r tile t ..l.S[ t. ve.lrb, 

TuLlJ Icllldlllg:: III 1')/0 decUned tu about 210,000 101\1.1 from lhl' I~/)Y tigute of 7h!~,OOn I,IOH prl!llilflly b,;,'aul:le II.!' OJ markNI dl!,'rl.~dlil' iu US::iH L,lndlllhs .. Ine!'t;dOle::; W"h' rL'lh.rlt"t I<lt' tI'l' PoJI;Jh and Federal R .. puh11c of (: ... rmany fl ... t~t;:l, 

The age ::;l.ruL'L\lIl.' ,1I cdtcl1t:~ shuw!I lhi1l the very lurge 1960 and 1')61 i"dr-..::lclfH:ic5 lH~ nuw Iludl ',',hl"\~d III llumt't'ls dnd mak~ unly a small ('ontr'lbution tv the fisher'y, As they IoIt'n' fullo .... ed by tilt: three weak year-clasl!l~b 1962 tilrough J904, the relativ<.!ly 1<-11).1 Y",n-cldo1:!eH uf i9b') dod the laL'g~l' out' uf 1966 now duminate th'" t lsht:!I'y, Tl,,~! 9116 YCdL -I L.IJ:HI laB fOll.r-year .... ldr:l) accounted for a.lmuf:lt ha.lf. the L,,!...! 1l!!Il,t,t'!',"'; til die' 1'110 catch and Lh"" 19h" yt'Hr-claari almu,';it 
<l quarter. 

catch-p~r-lI!lit-ettl.;1't datd fur 1970 i~ nol tully dViil1ab1e but \JUI be 
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provided for the Jlllie Ill71 Ull'l-ting hy U~;SR dud tht:! Fl'deral Republic of Germany. 

Th~l'~' was il flllllll'l ,',qlll;ll"tj,tli III lIlt:. are.J of ~p .. wnLng ,'on,:t:!1\lrdtJons 
uf hl;!rrjl\~ oft I;e(.'l:g('~ \I,'IIL wIdth ),"1 t" Jjv('r~tLlIl of ('It,11I (,I m<1ckenll by 
boliL lhl' P(Jll:..h ,wri !IS~.I< Ill'':!!:;;. It Wil!o> thoUKht. tltat Llli:-. w()llid lUedll that 

stock ahuI,dance hdti dl" jl(I~'d reU In,IIO;' th.J1l 1.::1 i'ldic<1tl'" by aVdiJalJle USSR 
Cdlch/cftuil d.ll..l, but .1 'IU;IIIr!Ull ivt' l'stimi.lte ,)1 lilt! bLlti wUlllJ bt: dif[icull, 

The tl.:"(:hniqut-' rOlr till dtlempl tu !:Iulvc this proldcln Is !:let uut in Section b. 
Data wltio.ll wuuJd bE' r'·q\1lll.:"(\ Illr suclL d,ll .tllaly.'ii:; ;..1..1';; IlIlt iJviJLlable to the 
Work.hg Lrnup, but [ti "bt..t ll..liJ 1,· fL,Jin tl,e bols1,: USSR tililtlstl,-!:l and Illay !-lubl:ll;!

quently hl' dvai ldble. [1\ til., aU:;cftCI' III' ,:"rrt.'c.:t LUll fdctors tur slu'inkage of 
fIshery <In'a and divL',""L('1I "t ,,[f,)rl til utlt"r ~!Jc(·h:~.it is not poss!h!e lu 
derivl' fL'li,\blc "·stim.tl",, fUI lutfll TrlIlrtdlity. Tn!.aJ mortality estimate!:> 
tabulatt:d f(.r past Yt:d,':i IZ, "'" n." - n.B j"ur lLJ6]-196')) art.' likely til be under
<!sLiwaled <wd havL! Pl"t''';I,Hlodhly I".o('om.' prdgr<!c;"lvcly !LIttLe tH~ve[ely underl;!stimatcd 
ill IllIlSt ,.'ct;:nt Ycdl s_ 

'1'1.'(' bets ut ddtil p" • .Ju(·vd hy us:m (T.lb!,~ b) pruvlde urpe.r and lowcr limits 
of rclativl' decrL'ose in ,.tod Si/ .• ' df 'J9:~ ,Ind 7~1!. rt·~,pcctively_ The (uncolrected) 
cdtcll/L'ffort dura fpr Sl'l,i"l\lh"'r, WIWII t i,;11 drt~ rnn::it .·()I\'·l!lIll",jl~J tOt' .'ipiiwnllLloI; 

and I.'all tlll.ls pruvllk lll ... 111'),';( ,:on:;lsh'nl lil'll"'li ,It Jata availdble, pr,)bably 
Ulltll'lCl"lt lmall!~ the rilll' <If ,.;t'lck ;1('I'r,·oI:h' ("11:) willIe the t·.~ti.roalt's uf spaWlLing, 
hltock ,-; [;'.1;' f roro t"!g~ "~rDh ',111"\''--''>-''' (IJY%) pl'.,I'..lloly uVert'Ht illwtl;!ti the! decr(,!a.t:>e, 
USSR data. shc..,ing ... pfU~I'<,,,1;:j iv('! 1",--,d'1<" [ 11\1) ill aYc..t til which largl' LdtdlCS havc 
OCl;!i1 made, dud til tll,--, tiiz .. (II !:i[li-lwoiny; areas t"l.'hicli ,;It the S..tlllt! time have uecume 

lI1u.:h more fri1gmcntt~d ill n '-'.'Ilt y~d[::l) slljlj'"rl tilt': f"Untl·ILtl.oll tl,at stuck i;:iiz\.! 

hilS de<:rL',I.'led Ulcukl·dlv. TIL(' re;JlIIls ,If U:-i H/V .1':.',.','11 n' bPr-i.Il!o; Hurv,--,yt; i.n 
:--'uUdrt:a II al!l" ilidil'dl.L' ,I III,uk,,'] .1""\"",.1,,, III ilHIll,I;.JII"P "r the :~[',I("k willell bub
:;equl'ntly ~;l'dWIll:i nil L ... ()ql,l~>-i It,wk_ 

While the cvj,Jl;'lln' I:; ,'ldH that the stock it; nllW very nu.;:h l-t!duced it 
i::l nut ".)mrletely ('t'rt8in tl!..tt fj';\lill h j::. ImpJi,'l::IlcJ dB lht:' ::Io1e ur major 
l'<\u.'3alldl!tllr. MLlrk'jtl. WIlllc.hurt.'d flul"I'lclLI"lI:-i ill I.~( rulllu~llt wuulJ tend ttl 
mask thl! effect "I' ,III illl,'n~-;iVe 11,-;I"'fY. 

Tltt, prospects t<ll tl)l~ I'J/I Ct"llgl~" \S,lllk itcnlng lisller'y (dlld fLic uther 
yt:al':'; iuuuedi.lt(;!ly f(>lluwillt-!. it) Clad.! (\I,t lot' d.·t"rrnln,·J j,cCdl!1.H.e- HUIlIe! ot the 
length and .age! dal.! hll r!1I Iiltlel p,ul, of 1'1/0 l.Jl'l-c nul yet available. Poljsh 
data ~uggt'~.il thiolt til.' I'HI!. ,', dl"-.·Id"':; i. ... Idl~e Illlly 111 ':'liu[laril:l()o with th.:: 
~/t-'aker ycar-CL:iSSC6 [In' .• .-,1 ILL)", It ;\lL,] ,I,·,'" 1",l luLlLpart! with tile 19M) and 1961 
yeilr-t:la:Hiet. which until 1""'llrly l!;LV,' ~;"l'l'llrtl'd lite I io!tt·ry. It 1tJ 1mp'.lL·LOml 
to Jel'l'rUlillt! witt:'lllt:!1" I), II"! 11", 1'!1"t, \'I:: .. T·, 1":-'0 ILdd till Iy 1'(~(:ru1tcd to til'" aduh 
fitdll:!ry tn 1970, bUI t'V"11 L t til.· do:gl'--'t! ,,1 I'_·l'l·uilme.ni Wd::; high (wldeh appears 
likely) all Increase. III l<ll"lil!~~ tIl 1(171 I" lI11lik.,:(y uI11t''''s t!fft:c.:tivc efflHt 

1s inr:rc<!sed subst<ll1tLllly. Slid. ,ilL II1C1C,." .. ill ,--,ff<lrt ::I~CIII:'; unliktdy in vtew 

of dt!('1Jnlng catch r;II.'" <111<1 Ill<' wd.~' ~'If,'rl [s ",Jr"'o.1dy Iwing dlvlc'rCed lrolll 
1t1'Iring t(1 otlwr s!H'('it!~;, jldlriclIiclrly md.l"'Ll'i, 

The Culf ot MdiJI" ;.,,,dil'" '/1::"1' (,..10:;'--"; ,,[ 191)1 dlHI If:.ibti <Ire n,lt Lage, 
»0 tlt.lt it dleY du re,-!'" I 1 1(1 Ule C'olr~"" IIdlLk ~L>ll.-k in lq7J-llJ7~) all jl\("reaMe 
1n H!c.:rllirlnl'lIl rat" ,'.11111,'1 ltv "x!'I',"I,--,d I." I'cllvid<-! ftlr any l·l'c<.IVt'ry Ilr the 
spawning stuck dllllu.t,u", \~ltll", till.- lIIIJi"lloIoI'"" ul 'H"t:k slz ... Il.r bllhs~q\l"lLt 

rt!crllit:m~1L1 Is Il,lt ,ktn')II,.;trilhl~ "I 
ret'rUI tmcnt w<luld Ilt· .l!lv,·r,;,'!y <III,' 
clti is Illdlcdtcd hy sum ... " II". ,1.01 
flshl.ng Ull tlte slu,'I, I" '11,1L)-,ul.",,1 

lit.· pr''';''lll ::.tilt'~ 01 'Hll" hili)\,oi jI!Jgl', lltd! 

led by tlt~ m.!cked re,iu,'cioil III :Huck sLl.1: 
,-;11",,1.] I .. ,t 01;' I.glII'r,--,<1, jlarti.':IIJarly ii 
ill 1 It", lu I !1 r(~ , 

'1111' S,d"""!'""lt!.,'''' n,'I.,<\ tlull. wllile l'ru~l-vs", lidd been 1ll1;l.J;;: ill 
",ILH.:idlltlng stock 1'.'1." I 'IL,.;III["; ill tlLl' It:NAF dr~'<I. pr(lldt'fII!> "f rod]Or impoltilncl:' 
titllJ [emain llllSlllvt'd. 11,,1011,1.,. III. till {,r-r.,)'11 ("nsldpB h.·lw.· ... 11 tiLe adult and 
JUVenile hlc'rrillg ill [Jill. ,X .-111<1 ~:ql',Il.'d 5. t\.--!oc.trcil ,'11,,["1 "lIould be Jntt!-n
::.ifl",d 1I1 tllil:> flldol .. nd III III<.·S,' .rn',Il-:, It is lL"pL'J tlldl. ill VICW of their 
rclt::vancl;' tu thi'; l,cul,I'"':I, ll,·· III'-'''l r'''t'lll r,!:-Hllls uf hl,.,lLl!-u,iuoll dnalys1l:i \)1' 

herring pupuliltlun::. Will f'e" l"oId~' dv.!Li"hlc .. Hi tiLJun as p"ssild., and that 
cll(Hdlndtion lit "r!'"n'; II, t"h ! ,,~ld will h~' inllJi.ltl;!.l ... t lll(! 11j]1 Anllual 
Hee! illJ.ot. by J\';<'-"','ll"ll hc'l~t"'11 ~·)o.l"-,rls. 
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It is 1ml'Dttdnt thiJt d sYbtem uf up-tD-Jatl.! anu LlJlllii&tenL repurting ot 
dati:!. from h..,rring samI'L<'s h", set up fOT all ~tock!i dnd t:ovcTin~ a wide rang,' 
of blo1oKical chara(_I<:ri:.ti('s, lll.-.luJjn~ rnerj"t.i.c Cl)UlllS, m()rr(wmctric meaSlJn.:'~ 

ment::;, Lfongtb and 31:W ill IIldlunltlll!l, SI:'X r;.ttiuo, nnc! g~'!ltJtypic fIl;!qul;!l1l"ies 
from biocht:mical <.lIldI YSI.-·:'. 'fhi:; would fat.: \ [itilte the Subct1rwniLtt:!e's evaluatiull 
of thetJe data by dil'--""I l'''lnpdrisuo. It is suggested thdt m4!.mlH'r cULIntri(:s 
product:: tabl\~ol of r .. leviJn! ddla flH" lhe 1~71 JlIne ffit::l.!ting ::'.1 th.1t d mutually 
agreeCible [<lon.it fur 1<1111[",· rt~purl!nJo; may"l:' dccidt>d. 

'1111;! ,C;ubcommillc(> lIut\:'d lhat 101nt, multI-nation tiurveys 1n the Georges 
BatIk art:!a in 19ht) ilod 19JU h.ld pruvided valuable informutiun and reCOllUUel1Uf:i 
that ev,~ry ul'liurluld ry In' 1.lkt:n to plan :;1mt lar opcrutJon~ in tile futun-. 
After di~cu::;sj[)n il (..rei::; recll)<',!lizcd that. th~ eKttollt tu which thi:i is pOt>sib1~ 
depends nil the dVelilahijlty ut l'e~ea["(:h vessel tilll!:! but nul,,:; tlldt ttl ... U~SH 

pJdllS rl:'~:w;trL'h ill lJiv. SZ dlld SubUrtooil h for the mul1tI'Ls August to\ Nuv(~mber 1971 
and hopt!" that l>llll~r l1Ito.l(jlJ~r I"Uuntr'ies will announce their inttontionti fur Lhlt;; 
area as SUOIl dS p()s:iihlt~ so, thoilt opportunity c,m be takt:!o ,lt thto 1971 June 
UleeLin!<1, to ,Ij:-i'-u::,~ (kl;li Is vt ("oordinatiun. 

'fir" ~;uhcuu",dtte,~ WLl.:i lntonned lhdl Canadian :iclt:ntlst.:i pldll to tll.lldy til{' 
disper.sion vt herrtnf.: larvilL' ,wei the l::Iub::;equt!llt distributlull u! n-grolJP and J
group herrlll~ in the ~;()(I!tl~rn Gult lIt St. l.dwrt!rH:C ln tile summel- uf 1971 
(Redoook 1910, I't. I, p. 'l'i) i:ind [ilat th~ possibility ot US and CanadJcm studiei; 
in the S.1tilt: iicld in iliv, .'.X and T,V ,HC also helI1~ C()(HiLlef"t;~d idr thl.: iJutlJllU1 of 
1971 anu the spring ,,1- I'Jl:~" The :;..:otlan Shelf area (lJiv. '+W dud "IV) was 
re:c~'~llj""td ;jS .ill illipol-\.anl al't'<l in which cuordinated prllgr.1111111e~ shuulll be 
plillllled, dl1d lh~11;! \.Jus I.-'xchang<:- oi Jnfonuatllll1 between Cdnadidlt <Ind USSR 
~clel1tl~ts ,Ill ilIUlll'dLJ[t' pl.IIlS for re~warcll 1n the ared. The [)()sslhillty of 
d cuordindLl2'd pro).;ranlJl)(' !", l~.Jrly 1972 in thII:i area should he diSCUS/jed dt 

t.ll~ 1911 huH' Illl~..,til\~. Part ut tlll.~se fjeJJ studies should includt:!. tclgging 
.'xpcr Iments" 

Anutht'I impul-tnllt aspect uf rest!Clreh l/:i thi::' analysIs ot Cdldl, e:ftort 
auu i.lgt.; C{)lII~h)sJtjun to pruvide estimdtes ot populatJ.m ",-bundanlee, murl:lllLy 
ral~s dllJ lh.", ",t'fc::cth of lishlng. For som", [lshkries, IDt':aningful data culle~tl()ns 
m'l~d (I, b~ inItiated, or are just !:itarting. Fot' olht'IH, the haHic data Is 
av~ildble j«r d number (II ye:H"I:i, but pnJper wl.JJysis l"cl/ulres that it be 
bruught f.Jrw8rd In more det.tiJI:'U tIme/area unIts tlLan i~ lI()W ava11dLle. 

I":::;timates of rdte uf re(:rultmeot, sIze uE year-clastl ~Lrength, knuwledg~ 
uf the L.lCtors affectint-\ recruitment are lackiug for <.Ill h~rdng stock:s. 
SJ:udle!;i deslgnt:!d to pruvidL' ::;uch tnformullon !;ihuulJ Ih~ InlLlatt:!d a::; soon a:s 
pDssible. 

5. Otulith agl:.'lng comparisons 

Arrangements fur another Study Group sessiun tit the 1971 June 
meetillg wilJ be mad~ hy ':anadidll g..:ientJst~ who will prt!sent results of earlier 
studles. Member cuuntrie~ ,m,1 Individual experts 101111 ht! informt:!d of these 
arrangt:!lIIl:'nls as they dft: made. 'nle opportunity 101111 be taken at that tim .. tu 
sta.ndardize the c,'nvel1liu!)>:> that a["~ uSbi In agt: deto;!rminallon by ot()i1th. 

b. CcoILdl per \llIlt <-'fl,1[[ a~ a measilre of relative abundallct! in 
th", lrt:rri!lf', fJ:.llt:ry 

Catch .-md ",fturt stiltist:lcs for a particular ::;Lock an' l'(\IlVen-" 

tionally stratif1ed hy Il.'lt'it>ltal fleet, clas!;i uf ship within a natiOtHll flecl. 
months, divlsl.!O and YC;I!-cJatis. Whl!n daLi from correspoudJng cells are compar<.!d 
frum year to year, {In·y provide a 1Il<::;i";LITC of [he uecnwl;ie ill abundance over thilt 

tlnte interval. and tilus d. mt.'a~ure ,of thl:.' total mortdlit.y rdte. 

(Jilt! of Lh~ Wtiys III wltt,-\! d ",.,Jmp\e" C.ltLh·pcr~ulltt-t-ffort inJex, as 
de::;cr1bed above, bl':cumc,", Illlre\ Jabl\.! is when the spat!.tl lind temporal dlstributhlns 
of the stucks 'Jr of tilt:- llt'vt or \1i IlOth chang~ markedly from year to year. In 
tht:: herring fishery 1)£ Gcorj.\e::; Bank, the aled in which adequate !;atches hilve 
bt!cn maue has dt:crea::wd u,,' l..::eahly from year to yel:H, with ,1 result that the 
sh'ips have fish~.t hel ring only while oult.aLle catches ~'f)uld be made and havl:! 
then shitted t(J otlll,~r ::'I,,;,(:j<::tl when herring were nut sufflt"l~'nlly abundant. 
"!1le Simple catdt<"-pt!r~ulljt--(,tfurt Indt!x only providt:!s a measure of relative 
abundanct' or fish d~'n6ltv In .;Ire-as und time intervals fished, hul uU~'s nul ~jV(' 
<lny ~d:::it!re 011' tilt: <:-"t("Il! "I ,1C<.!il l)vt!r whh:h tlris uensiry W3.S ohtujned an,] thu::. 
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duc~ n"t pr"vlJ~ dll IUlh!"..;.,.! lIlt;'d:;!lre of total stuck abunddllt.:l'. 

l'I",lIdl':; tilt' ";!!I1I,jI.-·~1 .... ay ttl Include the ar:t':d vartcllde irno the moJtd i;, 

tl) ::itr.J! Ity Ih ... UILd .1['-'<1 In whl~'h the ::ltot:k Is (H::ltrjh!Jt~J into O!quaJ are,J 
unltl>, ldl",I,lt(, '-dl,l, <111.1 "tfort data (by time. inter'val, ndtlunal flel't. ".bip 
~l"~.,, ,'I., ,I ';cjldrdll'ly rur t'<ich area unit, calt.:ulatc.1 'dlch-per-UllLt-efforl 
illd.';' lit l~d(h, dllJ 11,,'n "Lilli them to provin..:: au overall Ln,j;,x of total ::HlH:k 

aloundculI'L, filL .. [[Ic,tl,pd "I lurther srraljfyln~ the d,ilJ molY nut, hm.,evt:r. tuLly 
C"ITl:.l tur HIl' !'I".t.i", ,01 ,.,ldfrllLto; :;hip::I truOl olle spe._les to tlilutber Whl:'ll

s-,*y - pres.~r wt;.'l'kl,y ,'dl,')' '111P1':Hi ilre nut nlt't. If therl' <iH~ .Hll' (II' IR'Te rnonthl:J 
withl!! rli" Yl'dr ill .,:hl,_h (',-Itches an" always adequate tu prev,'nl rCdsslgrllnenl 
at ship:, !u doulillor spt:',:les, tllt'll tht:' f:llrresponding Juta SIiOllld jl[t)viJ~ reJatively 
ullbii:l.Sl~d i!ldl ... ~:-; ut {"loll s(')('k dbulldance. when catch-J--1t:I-unil-eifort !n.!!ct::>; 
within dCe" l,lIlit" .. rl~ ,ill ~umm,,-,J. 

TAiSl.l~ I, fkrr ill,: I dlldillgS ( 111 tliull~allJti of tons) by i:I[t:!<i (titnck) 
!t'V"1I ii,' '_d!' ill'S drt' In pi:l.cen the~el:i where known, 

D j\/. ')Z+ Sull_ 
Y~'c1r ~ul'<lr"".1. lJiv. Div, Div. Div. Div. arPd Tutal 

\, ',Y 4X 4VW 4T 4R j 

I ')t)1 ,'" ) 71 I ((")) " IB(J 

I <)') I I,H .'1,(:-.',\ ) oM J ly 4 Ilc,} 

I <J' • ..! 1",1 I,! \ 7 1 ) bH 1:: '34 " ., ]44 

J 'jl. j 1)7 711 ( (,,) ) 6S 5 41) 2 6 :!H ') 

ILJt'4 I JI> .!')(.2B) 9J " lY S 3 "j02 

1<) r, '-' 41 H( 1:.') 124 7 44 " H :! e. _1 

i'H,(. ,., I 2 l j(:.>,,) 1/1') J J7 7 :!J 431 
J'_'IJ 7 :: I 'J jn (:!'J 1 1411 , 

" l 
{, 7y 5Y5 

I ') ull i/'J I' I( I.! \ ~':! 7 .~4 1 I:: 7 14') l} " 1 
1'/1,'1 

, 
,:!I,4 -lu( .'.j , 14:.' I.! I 1 ',4 14~, H7B 

I 'J ~')' 'I ~, I II ' c, ( I'.) , 
I" Btl 1')4 t '--\ ') i'57 

" ) '-, 111", r,',\ ,.j.; 1 (J r; 

1'1 ,," [ . 1"I,,"I. IIUII . I!I 0> Illt 'to' I' c'oulltr ip~ .. 110\ dvai 1d.!Jl~ 

E, Yt:lluwt,.dl Flulilldt:'l' 

T11~' .1:;t;t:'~c,nlt'!I! ,,1 tlll!j "t'Kk II/iS be~1I rcvj~t:d to iw'lt1uc d<1l,l UII 
IIIdgnil'Ld..; .Ill(l Lg..: ,.,)Jnl",:,ltlull ,,) thl' IlJ69 l'atch, G~nl'rall;l.ed produ,'tl,"1 rn('dt~lt' 

h<lv,: 11'-:"0 rt~r'Jn using, ,It, II doll,,, (itS upPl.se,j tu I <.IIl.lings) • Yr.>I imlll.lry IY70 
ciJl.-l, st,Jti,ai,'s .. .HId ,].11,1 In'lIi rl,~;",a[ch vto'l:l>fcl !:Hlrv~Ys I roan ltJid til 1~70 hdVC 
Iot:e!l in~'llltkd in ,Jt:!L'rlllill,nillll ... 1 lhe ,.UltUh t',f tlte fjtjlwry oS ot J')711, I'l'c

,j1~tJ"I1!-, tl,rullgll l':l/! ,,1' Ii", .-hanK"!'] in status ctlnsldl"ring tht:! 197i catch 

i"'o)'1. \ 1',1"" I"'en IlLdd,', 

I viLlI"'cL' l(ulIL .spplll'.Jtlull ut ltu: lIcvertun dlld IIt)lt yit:Jd mudt:l, Hickel' 
..,iIUlll.Jtl"" lIIudl' I dnd d (;qll,trid-lYj>t, m~'l:Ih ticj,.'cll,m t;ll1dy lndl"dt~'~, tholl Yildd

Pl't-I"'I"I! "',)Iild jill_red'''' \.:Ith d J,'cr~d.:Le III elt.l(-t 'If rlX i:lnJ all lrl,:rCd~h' In 
"~.L' ,II 1 [ISl "'I'l'II" lIt 1I'\>l1! "Ill' yedr, A ,:orublJ1t1lJ"n "I both ffiei'ltiUrl'ti J<:lvt;!s 
ri,,' ,"',,[, lruP) "'J,'III"III '·Ufl.'ni US fl.:Lhing prdctlc(~~ resulL In <lpprox!milteJy 
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TA~J.j'), Lainldll,J l~JJO h~rl"illt. landlng,b (in thousitnds of tOilS) by coullLryl 
,11lll Llnc,!. 

-------- . -~- ----------

Sll],i:ln"d ])1 v. ))iv. Ulv. Div. Div. IJi v , fJiv. Suhart.'il 
OJlllil r'/ -I L,lts ,1.T I,V I,W "x 5Y 'lZ 6 Tut til 

-_._----- --~-.----.------ ._--------

C.-.lnad'l I ~O III 110 ]00 

Ci:l.lli'Hli::I liS J 14 1 155 

Germ.lll \ " ~;! H7 

Pl' land 2 "0 1H 60 

liSA 25 25 

lf~SR 20 "0 1,5 25 IJO 

Total ] "j) I 19" 2H 52 110 25 167 I,] 757 

--- -- - ---- --_._------ ------ ---. ------ --- ----
1 NOll-nlt:mber count lOY d<JLil not avaLtahlc. 

TABLI~ o. D.:Jta from m:SR herring fLshtny on c..:1;'~)rges Hank, 1963-1970. Catcti
I"~_r-unil-I:dlurl dat.a an' from the month of sp<Jwning, Seplemut!r, 

J'-)6'\ 

JlJ6b 

1.967 

] (J6~ 

I Y 10 

.. .mJ reldl .. • tp medium-!:Iized tTiJwll;'rs and to onLy thOSE! caLchl't> in 
which ilt It;'.l~l ;07.. !.If the catcl! cunsi~tt!d 01 hl!rrirll'~. 

Cal ,'II-PL'I"ILlIi l-eff ,Jfl 

i II ~-jl' prl'mo .. I 

(killl~rarn x 11)-'/llr 11::.ltill~) 

- - - ---

h}.l 

/H .. \ 

11<' 1-1 ~hllli:'. 

"0 I i ~hlllg 

SO.O 

P.) 

IH_6 

IHJ dilt ... 

___ Da~l. !.!om ~!~_e1_~ 
Spawn tng ;;pawnlng 

Hr~a 

1~. Ii 

19.1 

, - I 

1,.0 

I.') 

Ill! d..-lta 

t.n, H 

29'-).5 

76.5 

4b.l 

1. 5 • 7 

h.Y 

p"rul <Jtilll1 
10 -('kg 

J. J SO 

~.du 

J 50 

nu dati:! 

uo 
60 

12 

371_ ot dh~ l"ut<:h b"tng ~11'>liJrdo.=-d bel'dust." rlie tL.,h at"'-" to(' small to market. A 
rerhlctiol1 in ~ffort dnd .In jncreClse in mesh tii;te will allow mucli of I.hl:> Ji:-il:f!rd 
to Cl:O<:apt'. With a 1.>1.' 11,ltn)"dl mortality rd~E' (M'" Q.2) iI slgn.l.ficaot pT'-lportiuJ) 
will ]ilter c'llter til.:- Idlld!llgs ut ~!-t:"ato.=-r W.eJ~hl Ttun:, 111 clJdllfol1 [u th~' 

expected 1>t"llefi to l" '.·,H .. 1i from U1,-,asures L,) in("red~il; yJt:ld per r('crult, tilt: 
bt.!n~tits t.) landing'" will 111,'1"".15(' by all ",Vdl f',ICdl.,r p .... Tcenta!<;e as I h., 11lupnrtj"l1 

of rh.' (',lll'l, whl.'" We"I!.) I,,' di~,(iirdt:d Is I "SI-;. tstlmiltl2:, tlt tilt· pl'rct:'111 I'Hl~-

term j;I; ... i.IIS to lilndljl~!"; ,11' given Iwjow: 

Me::;1! :jj~l' 

(synthellt·) 1:1 IlUlI 
IY65-19bH 

F 0.< 1.1. 
33X red. 
F '" O.M 



·~ \ -

!u -}') 
I J - 4() 

H-ll 
}7-)1 

57 

Thl' \1pp~r rufl}\l' l:s pn,b.d,ly I,(~h .. r thd[l ,'d(l 1,<: olot.<dn~d becltusf! 01 dtftillill It,S 

in accountillg for <11-,;, .lId· III ll1t' hrife ~dK" ~;t:!lt~,'tlon as~umptiun of tilt· Ill'Ver(un
I!!,IJ t Illodel. 

I'rl'limlililry 8!Hirn.\lO;"S oj lhtl caleb in 1970 ind.lcdte d reductiun froD! 
the "j'),t)!l() tOl1o, in lYhl.) I,. dbolll 2 I ,orin tOilS, Catch-pt:!r-day fished in the II:, 
food fi:ilt<.!I"Y hus n'rn .. JiIl.·oI "holll ll'l' ~drH" ill 1')61.)-·1970 (1.3 tons) which i~ wt:ll 
bel .... w the '>.7-t"l1 peak i:1 lYh4. I'h.' pfupprtiull ut fish in lhe ciJtch whidl wt:!n! 
discardo:'d il\clt:iJs~d III J'JJU .m" the olctu~d li::ih lauded ]1<.'1' day~ flsht'd dl.'lr~·,l~;cd 

from LY6Y (2.H tons) tu l'IiO U.'> tuns). Standi.Jfd ",[tort dl.'Cn:8:1ed fnlln LO,X()II 

,lay!> ill 1911L.! (" ilt,UU! ti,bOO ill 19i'tl which Is cumjJ'.lI':!lde l" thl;' 0,500 to H,t,lIO 
rctllgc uccurring frolH I'Jn-, [ll l'.ltIH. 

An:dysj:-:; ut .!<ILl ,II. ,-atd, ,m" cflurt illrll:e I')(j") clUJ a~e evmpositiun I",r 

1')4J-IY47 .md 19hO-.L')h'J LIIJj, "If' [hat tilt:! tJ:;hing mortality eueffl<:it::!nl (I-") 
has inrr(:ast:l1 from (1,1,-7 ill 1'):,J-IY47 to I.I)-J.:~ in tht" l'eri'HI lYbO-lYbH aud 

I'ossl.hly il1l·r~dsJllf'. tl, 1.I-L.lI ill 19h1). 1~Il!lljlilris')fI .)1 e:-itim.:ltes "f ('_'tdl 
murtality \'1;,l\,o""11 tl!~' !w" I'elil'.\:. In 1"I,lli"11 lu clldI1g"',:; ill fl;;hlllg ldi,"t 
tor thle! ScHilt' Ve,lI'" illtl[<·"I., tllii'- 1I.1[lIla1 rr~JrtaJjty i~ It;;~i" lilLln 0.2. 

Survt·y rrul~; .. _ ddtd [1,,\11 1J()til lI~; d!hIIISSl{ SUIVCY'; illdl,'ate d",,'rl'dsC 111 
dhundaillT from I')I,'.! ttl I'JIII (:;l'l' 11,'I..,w). 

N",,_ '- IslI/I.'I" Wt. tl"I0/[,,-~ 
Y'!dr I : ~ :.'\ llS:;H lISA USSR 

1%'J 'J.; , \ IJ! . I 31.7 J J • ~ 

I y70 I'J.'.! l'J .f> .n. LJ 21:1, 'I 
IA'llgt.11 1n,qu",l\cl",s ,.j,tdilIL·d "II tilt; '-''It·~,VY~' IrUlli J'JIJJ to 1970 rCV<-'dJ oJ 

~CVl..'rl' ,""du,'Li"rr 11\ 1.'I.,li\!,· ,I)."ud;-Irlj"l· of tl,t· a~~' I fltill (f.lrgl IIl(JJ\~ ill 
trl:-''1(1L,lll_J('.,) ,(lUI.1 ,..,111(",1 i"'1 ,,[ tl,,· 1~(II·.111 (dtlg~' 1)1 thl' sl,cond 1lI/,ut: (agl: l'+ 
1 [sll) Jl1di .. <lri,lg n~)IE' ,ll·I"'I\t!'·ll,.· .·1 II,,· t i.",I,l'IY ,_,1\ h.'WI,. Y~~iLl--,-"]atitil's. (ndil'~s 

IJI Y"dl ,1<1:;'; :-.t(t!II).!;tI, l"'! jlll._II .. d II< IIII! dllLlilll1l ;,1 .J~~ I :;lillW tIH;' 1':l67"IYf>(~ yer'f

'[,ISs",,, tu I>l' . "I",id"fdil\v !lelt, .... ' lit. \'Jt>?--I')I'I) Av. (';;0.=" uclow), 

}rr'J~~ (Nus. uf. fish) 

I 'Ib.'--I 'Ih{' Av. 20.:!. 

I <Jb 7 'J.!I 

I ':IliK 1 . 'J 

11. J 

nIL' IY/I 'I'll/id "t I I,uon tuns ~/uuld 1"",.1uc.., Ft.) U.I) if the j)upulat10n 
..... ,.,; .tt [1,,- I'JnK 1..'v,--, I , I["\'I,--,':er, II,,' F ildli.~vcd 1.'111 lIodoubtcdly bt:' 111,gher, 

1",,-lld!)', ,"V~'II .Ilollvl' I Ill' .k·, i f".1 0.11 1 .... 'L<i'''i'· tla;! pc'!'u I at 1,,11 wi 11 (II re,ldy tJc less 
III 1')/1 tl',l1l It • ..... 1', III 1')1.1L III 1')71, thu .:.11,'1, 1I1,ltnly \dll bl' cOIUJI{I~~d ,If 

tilt:: i')f>(,-I ..... /,'j ye.,1 .1".>:-;.'-., Ikpt'lldllLg ull [lLe tilrength uf the 1970 Y,·i1r-cli-l.o;::, 
,lIIU tl", ,'II ... t'> .. 1 II", l'i/I <'<ltcil, Ihe 1~1l.' quuta may Ll~t!t.! ttl be bl..'low r.lh~ II)IJ 
ll'v,~1 to klo!..,v..,.1 d,--,:~I!."I, I" ';prillg 19JI /"":;;>.lrcr. .. ruiHc inforru<lliul1 will 
UL' aVIJ.II.I!lk !"r til< J'UI 1'11\" Iljl~"lllI)! dlld will tdd i'l d.,tt!nninlnl': tht~ 19/:' 
qu"t.; . 

(;""I\cr,dJl.t:d pr"J", (1.,11 ul<ldle"l:i hdVI;' ~lvl'n et;tilLlutl;s maximulU cljllltlh,-llll'l 

yit'lds of ,Huund It,,Cllln [ .. 11:~ UII /I lon).;-t.t::rl1l hasis_ This ligun: is ill lillie" 
\,ilh t',,-, d~HIV~' [·d!,·III,.lll,q" 
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1'l"etimJndry '~5tJnldt~S ut" the catch tn 11)70 InJjcat~ it to be esst!lltj;llly th,,· Si.lrne (2!,OOO tOILS) i.\.:i in 1969. Catch-per-day f1::ohed of Us Vess(! Is ! n("re~lsed ! nJm ).1 tullS tt.) 3.) tons which iss t j 11 cuns iderably below tilt: J<)64 !evt!1 of ').6 [(JIIS. The US cdtch-per-d",y uf 
t,) hI:! 1 tlndeJ. huwever. d t'"pped frPIIl 2.7 tOilS to 1. ') tons. 
tht· Sdm~' In the twtJ ye<1r~>, bt'ill~ 0,100 ddY::' fished In 19tJ9 

fish Llrge enough 
Fff,lrt wa::o almost 
dnd 6,400 in 1970. 

Stlrvey ('ruise d'-lta tur US and lISSU sllrvcyo JndiuHtl a decline ill st.'ck abundanc~ in 1970 from t.ll1 1961): 

Nos. ffsh/tow Wt. fish/tow 
Year. !JSA ---USSR U·SA--!!2S if -- --" 

1969 2). I 62 . J 15.9 41.4 

1970 12.2 18.1 8.1 17. R 

Howevtlr. past ye.H-to-yedr change:; tn sUI·vt:!y Iodice!:> have bt!tn enore vll,riablt! for G(;Urg~'s Bank than for Southenl New f:nglund. [ndicct; uf Yt!".lr-cla~s abundallet! 'H dge r+ Jndlcdte that th~~ ]9h7-il}hH yedr-claOises are. ahout average when compart!J to thuse trum t')62 to 19h6.i.dtIHJulo\h the 19h9 index Is lower. 

IlLde~ (Nos. of fish) 

196'2-1960 Av. 6." 

1 ';If> 1 Y " 7 

19hH b.O 

19h11 4. ') 

T!ll' l('ngth fretjuelL("Y JitilrlbuliulL ! l'''IU t-lutvey CllJls l"!oi have remaJned abuul the :;<1111<" I-rum !'h') t" t'J70, h\ll th~n' it; d slight ill.-ilcdtiun ot a lesser pltljJurliulI ,II I"rgel "L:1o! fi';!1 IL1 I'J70. 

lIdS,"d un e»tlHL.LtL'd !96H tilt'l:k ,ilze, !lLt' I~ll 4uotll t)f 16,000 tull::> would rl'JIL',L' I' tu about 1 .()-J.I j t F W.1S t.-:' ill 1'/flH but If F W,I~ l.n, then lhe n!ductiun would he tu O.B-O.'J. It i.s llk ... !y rlu:il III l'JbH th l • F Wd~ perhapb I: ! o tit.! I Ie, tile t.O f igurt' .u; t!le ('llort Wd,> ,(btlul 10!" less rhan the 19bQ-]970 vcllut!b, Thc cstimat{,s III nl<lJo::lmulll "'1111111,1'111111 yl.'ld irum the Generalized Pr'odul'l ion Mudel!> fLlnge fnmt 'J,()(H) II' IH,!l()(J tuns whI.-!1 hfiJ(:ket lhe '1UOI., 
VLi I Ole. 

]1:',,-:; th'lIl I Ii~ corrl?sjJoudlllK .. st Im'1tl~s f')L S<>uthun) Nt-'w En~1 dod. 
,'llanKt: 11) 1\11"t<.l woulJ tu' "xpe,:tt',1 Lu bL' ill .1 d,,\.IHw<lrd Jlle,'[ion 
i1l1rn~'(jj<dt· fIlL"rt:. hilt [hi" d"t"!Ii,/:; "LI fL'Lnlll.mt"llt lilll' IJxl't!L'led 

SuiJdred fJ 

C(lJ ISt;'!;; art;:! 
Thus. allY 

fo I lilt: 

in 1972. 

Th,' fl·l;.lt i,,[l~ldp bt·IWct·11 til", bLllLk III Southl'fli Nt''''' Ellgl.luJ ,m;! In :'llbdrvd!o I'> II"t k.rl<JWLI. Sln,-e tlil.' 1"ltl:l' drt'd 101111 lIut tll' rL'gulatt.'d Ulle "Iftc oJ tll'-' '1",,1;1 may be tit n!oijrect t'jj"rl I" ,';ILb,uc·,t II. Survey "llIiSt' Ino:.lictb lur '{v!I'!I~ldil f!o(J1I('kl· ill th.H ,Ired dr,' d"wrt III the ,Wlunrll (0/ ty/() tl'urn 1969. It th,:n' i~, d si}',lIllicalli In(l;:!rnr1xlnV. I)f tllc I L~1i in ~;ollllll'rn Ntc'w EnKland ,md SLJhdr'",J I), tlldl hl.'dvier tlshlo);!. in SlIi>dre", h dJUJd abruJ.;<ltE:! t!w desired eflect (\1 (lit: qllul£1 In tht: /,)rnl;<f .:1rl:!d. 

Till" SlIbc,jmmlltlo!t' 1.~v1ewed tire preJlruirl<ll"Y repurt uj- the Gruundflsll '>l1rvl:!y Work ing Group, wloldL lLIet In the:.' pre("cdin~ week. '11 It:' form dt'vcloped by tht' \.Jorking Cruup for "ubmilt ing datd to the A~S(!S~ml'_l1l Suhl'ununillee wa::; of (1drt j<'ut,lr <-,unL~rn. <llld :;ume IIluJifil",l[loll:; were 5Llgl-Wtill::,!. 

!le(dU:;'~ of till! IIHI'"rtdn."C of rids dald to ;JSSesslo.'uts> the ~Juhc{lmmittee r'--"I'H'~t"~i that the l:ht.iJ rllldJl of [hl~ Surv .. ,y WorkIng Group mall c"pit's uf tiJe 
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lurrn (u clp[llupridlc u] 1 j, l'~; ut lnemlHo'f c()unLrlc~ fJr1ur tu Lilt:! 1971 Jun", 11I~·.~tJII)!; 

111 ()r,.Iel- td l'v.1llJ...tl~' such <i,Hd Lilld tile form al that meetlnA_ Ava!1ahlo: d.1Ll 

lUI' cud .:Illd hadJud ... In arl:'.-I:> c()rn'bl'ulldln~ to totuck (:umpo,.;itionS Well.' r,"quc~ted_ 

L"'lI~lh ddti:! SilUtlld be )'.iv"'l1 by 2-,'11, fn( .. 'rvals fur haddock and )-cm IlltervaJs 
for ,:ud, 

l'll'puHals fur ljlld.tin~ the l-iltch of hdddock in Iliv. 4W made at the 1970 
AnmJdl ~t.·.·t.lnlo\ inc]lId.'d ,I l'l<lsun~ uf spawnjll~ gruund'" to all trawling dur1nK 
th~ pteitk "pdwlJing Sl'i.!!:iUIl. Th ... prupusai was deferred L:irgely beCdus~ uf ubjectlon,.; 
that th" clnst'd area w"uld interh_'r .. • with fisheries for (lther species, particu
larly cnd, Panel!t rcqueslt'd thOlt the Suhcommittee examine the dctual potential 
l:ont"IL t to! assess the mdl<.':nitutk u1 the prub]t~lll. 

n ... tH OIl species mixtur~~ [n CtUlddldll t.:Lttcheti (leNA!" Rer:;.Du<,:. 71/15 ilnd 
71/1h) in the arCLt uf l:()IlC~' t\ wt!rl' luadc .. iVailable and indicated thal l'ud dud 
h-!dduck. purticularly, w!:'re miXt!d in trawl catche~ to a slgniflcilHt degre~. 
S"lHtc' t]ollnd.~rl:i .Jlld utlter ~pl;'t.:it'ti al~u ueLl/rred in the catches. The proportlull 
01 cod dnJ oth~rs in tht' 1'<Ht.:he$ was iess by ahtJut hait wht.'n haddu(:k wa::; till' 
main spet'it_')j suught, hill ::>tJll the qUillltj[il,ls ot haddock In trips whtm cod was 
the m.Jin SP'-'( il:'S wer~ !".Hh~'r high. Canadian lillt! trawl ci-ttdlt~s were [l'_SS 1Ili>t,t,'d 
than otler trawl ..lll'[ this tYp .. , uf ~e8r pres!;!l1ts le:i!:l of a conflict. ~:xatlllndl.llln 

uf data OIL cdtl'lles in Lhe suharea as a whule for uthl:'r c()ULltries Indi~'ate,j thdl 
(:atl:ht'~ 'If haddock wt:'.r,-, ;1 sma1l prupurtion uf landings, hut this broad lYIJt: 'if 
dar,d d"es nut provide lht~ r,-,!uired Iniortlll:!.tiun. Sch~lItlst!:l ot sevt:ral cuunfrles 
IndicdlbJ lildt this Sill',' it i. l'lu::>urc would lnterf"u~ witll other fisherll'::' Wldrh 

.... er'" "f IltOrt.> ilnpurl<tllCl':, Al\,dy~·ds of survey l'atchea would provlde. a measure lot 

till,,, pull:'ltr1<l1 mixture. in allY ~:clSt:. addlttll1l1:li delta 011 m[xtun:: ill individual 
trawl hituJ~ it) tilt' ilh!'; ,lilt! tilll'" C()I\cerncd. must be an<..lIYz~J to providt:: d ruurt' 
eXdr t ,Ill SWt: l • 

III ,'l,i:'llt'ldJ. :,110,1, ,-I":oIll~'ti wl[ [ crt:o.lle J.>[oLlt!lIls in the tilluthern o.lt·eas of 
lCNAF tH't au!,1:' "t l1t~' 1I1.tIlY spe.ei!;!s. C\osur'" of spawlllll~ al"t:'dS would not be 
",x\lt,,-lnf LoJ rl:'sull il{ dllY dlrt'r:l stgnt.ticant bloioglcdl Uetll!fJts. It 1s 
uti 1 iZ •. :d ,'rimdrily t" prL'v<'II[ t:dtdlt!.S from being conl:~lItrarl'd jn a short time 
-,pall, Till' l'dnse'I""'I1';~", ut ,Iusun's .1('", thus primarlly rt'ldted to t'conom:1t.: ur 
",dmiui5t r:.llivl.' lac-tun;, TI H,\" , "uld bl' fll')oI,<ltlve in the sellse that the perlud of 
IIi.gll~'st ,'<lL.:h r..lt .. it "1,,, .. ,,], AI!:>u bCCdtl~ tishernJt;!ll <-In! i.tble to adjust their 
] I <;[,('rv "tlilto:>XY, >'111"11, I''''llfl-::> InilY nut In lact achieve t.!veu the desired result, 
Fur "Kdllqd8. the ,'I"~-;e,f ,Irl~d III :-;ljl'8r~a 5 WdS supposed to r~duce the haddock 
<,.fIrch l"dlt: I,y 201, ('V'-" tile Lwu-lIlon,-h pt!rJud. in fact, th~ accumulated cl:Itch 
I"dtt:: de"i"t'dSl"J unly I,y !I!;~.. rill:! jllubleUl uf 6prei$dll1g catcllt!s ovel- the VI'ar 
is bt:!ltel solved by Ul<>t" III 1 ,,,_t tlk.'tbud:::. sllch as 1:It:';J:-;,lojJl quut~s. liecause 
uf rllc IL1l.-f. of !;!vid~!ll!"l.' "I t.tulugil:al !ji~nlflcallce, IDly ddministnntvely con
Vl'_lli<::llt lIl"'lhoJ StlOuJJ 11(: IJli1izt:'d whi...:h m!nlmizts the advert:le effectl:l of 
reguldt 1,,11 uf one Spt:'_cl,-'S "H iHll'tht:.I·, Wiler!:! the spo.!e1es mixture :fa not tou 
IoI,r<!ilt, I.'Xtonll't Ion., fU1- I j "!"'{ Lt'S !Ill nun·-r"'j.!,ulst(",-j species which al!ow a !luminal 
P,-,f,:,·:nt "t rcgulatl'd :;J-'l'cl~"'; "atch, might prt>vidt:! a solution. All Slll.:h ctltches 
sl.ullld, ut <"uur~t'. I,l' 111<'!ud,'d (II the qu"t.a. 
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Tht:! pr~scnl n·guiatioll~ fur catdL ~Juutkll:l fur ll,aJJ u ck .1IlJ yeJl0wtaii fluundcr requirt:! th.-Jt lht: Ex~('uliVt· S<:t:lelary uOlily CutJlllri~s .... rll"n /:lOX uf tlte quutu lldti been redcheJ, <Jllel that ('dunttil'" titt'l! pr<lldhit [j»hiug fOJ lilt· reKuJatl:'J sp<:L'itc:s within 10 Jays. Till' ba!<.Ill.'," of 20j~ ,diuw!;'. felt: i.d uIlP~guJ<:lt.,.J "J,lcltt;S lakt'J\ bt~two:!en thl:' tim ... SOl;; ot till' qUDta::; is d("IU<lJly r ... ..lcil ... J. and tli" titH ... r!l,-,~,-, :;tdli:-;tics hilVl' bl'L'11 rl·lll1,·tl.'d tu LCt-JAF dllJ till' 1,xeclltlVL' ~;"'l"'-"ldlY ,.311 nutify guv'.:rLlml:'ntsj b) '1I1rt..'glll:...tt:.J ,·,Jtl'lII.'S t.dll'll l .. 'tW<.:<:ll tilL' linlL' ,if 1l"lilj,'dtjUIl by I Ill' Executlvl:' Secretdrv ilnd tht.e c)o::;inl!: Jdlt:!; "HlJ. cj illl Idt;llt,li 1'<.Il,IIL'''' Ld"'11 <.lIter titt: closillg dntv by ships J ltihill~; f'll- "tiler ~I'e'-ILS. 

Tht' flr.':>t test uf 1I115 jJIUCeJI1Ct: Wdti rill· 1910 Iladd'l,k l'LCguJ.HiuLis. TIJt~ Div.4:X qUotCl Wilt> nut reilched. Eighty jJL'r{.'cflt ot till:' Sulh.rL·,1 'j quota \".us re.iL·lieu in the L.1~r tew ddyS of SLI-l[l·mb...,r, Tllis Wdb lIutifieJ to gllVL'Ylllul'nlJ:, uy tile Executivt:' Sl'cretary UIJ i3 October ';Uld ..:I\)sun· was t·/Ie<,h,d hy 23 Ucluln!)". TilL' actual catch was 97.5% uf tlL~ quota; the t!}(Cl'S,s (IVer till' HU:~ was maul;: up a::i follows: 

a) catcilt:!s taken bL'fon~ 13 Uctober ..... ..... Ii. 

b) ea((:lle8 bt:!lween !J O..:tobec i'JILd l.lotiuCe. J% 

c) incldt:!lIlai ci:ltchcs aftt..:r elosure .... , .... If.. 

In this elise. thL' procl;'Jur<!' Wi;!S succc::isful ill gt.'ttlrLg very rlobi! to lhL' touget fur th", annual catch, but this was to 80llle extent il m;nrer uf dlancl;', if, for instancto!. tILe HOi. levo::l had becn rei;!ClLL:O L'ill'lit·f In tIll"' Yl:aI:, or at 1-.1 tilllt.' of high calclle!:i, the incidental 4'atclle:::, or lill' catdlt!.!I dur Lng lilt:: repurting auJ notificiltion period <:ouJd Ilclve uct:!1l mw:lL higher, ...lnJ th~ LHgt·t quota l'uiU,dJClUl.dy exceedt.'d. CUJ\v.:ltiely, if the I:lU% .level h.aJ uL·ell rt!a(h~d 1.lllo'r. the incIdental catchl;:s wuuld h;JvI' hel'll lUWL'I- all.! tIlt: tut,lI '·...Il, lit·" r"l" lin, Yl·...Ir w0111J IIdve fallen furtht'r beluw tb.: tiil);ct quutiJ. 

'!1I,':,to eit<:!clS ",n' JII lliemselv~s ~jglLIII,<tlLr di~ildv..Jlllil~eti to tlli': pres<:'nl systt!ln. A fL,rthel' dis<ld,V'-.tIIt..l~,t: j!::l tilt' dlfficultlcti they utily U1W;C fur I'L,I-t,Jin lyp(~S 1.01 uHtiowd n:guldtiuIL!:>. Fur jIlStWl<T, !lsltennt:11 may I.,jljl·('t lu ...I !3ystern tll;jT wendt! :'qJrl'i-Jd ri!:iiLill),'; IILUrL' eVt:llty thrlJllgh IIll! YI:a(' b,">111:;,-, t!d.':> w(luld It:SU!t ill il relluctiotJ III tilcic "dt,l, lor tlw ¥t.·ilf (".g. 'lOr 01 tILt· 'I1HJ\il luSh'dll (II 10,)X). 'I'hL' subl·ollnlLltrt·.· thl'rl,1"rl' !,.'Iievl.'::; tllal rfJJl.';idt.:riHI(,tl ~,L"IJ!d lit' ~IV"1I til <l mULl'. tlcxJl>le 'Y"'/"m, wllidl ..... IILI!,I <II I,JW ..I ,'lo~;(.·r .I!'I,r'''11.11 /" II,,· L.II~t·l tjIW[d. rILL' cj'J.':>ing J<.I[t.' may j,,, .-11(.s.-1I I..lllltlllt <.JII¥ 'l·ll!r<'!" L' tu d I [:;:eJ pr"p,;l'li'JlI ,Ii tlw '1IluL,1. Insl('<..Itl it wuuld 1.;,. I'd,.<'d UII re.Ll LIme c,..1 IlIldt~s ,01 IlL,· l'r'~,t'!l1 "'lidll·.·j, tht.: qualicitY likely tu I,,· t,ILl.'1l IJ~"UIL' ,'I":;IIIC c<,111,1 he illlr'n/tIo·[·.1 iHld l[kL'ly 
illl'ldvllt<.d I',lichl's .Ift"r ,'I",.III-l.'. !-:fjsL'ILllal ilil()i"llI<lIj"JI .,."ultl t,,! IIIl" tilll~" Idkt'll I" l.'ft'·ll ,lubUIl' (1'/10 e){~n'lll'IILI~ !jll~gL:t>lti d p"r["d ut ,d"'UI d /nUll I I! [or till' r:umpJ":Il.' pru('{·ullfl· ul ':I,l[..,,'lilln ul lIdl.il1Jlcd ·,tatlsti(':i, r't·pI.,l.III!; t" ICNAF, prCJ-CL'ti!:iillg dl I eNAl.-' , n(,1 il i,',11 j"ll ttl cpltlllrlt.:ti. <1I1.j llltl"Ju('t[,ln of Ildl,[OII ... .t! .. I(obUrt~s). [!It.' I'cul,ablt· cat,'li rillL' '!lll'j"g lilis l'l'ril,,1 .dILd till r-tIL' 1)1 in.-iden!;j! l· ... tl'lll.::::. Wltll thIs inturm.Hj(lIi, II", oI.!t,· lill whid, (1IIo.llll' 'ill"lde! III .lpl'li~·J til t.·nsure lilLlt th~ qll\,td ::.lIuul1l b.· t<::<I,'II,,1 I,·, I ill' "ud tit 111,· Y"dl", ,,,II I'L' I.Li,ltidt"d. Tit", Cummissiun might t"I1;).· It'-o 1',""IIDlWII,jdtl"IIS :;l) tll.ll 1,11,- d,,,'i·, 1,,11 ,," 1!1l.' I I'l",ill~ .!.Jll.' (',Ill la' muJe IJ'y L/L,· I'xc' Illiv' ',," I"'':.IIY, \.JIl!I"U( ,.,p," ityllli'. II, .1"1,111 ill tl,,~ rt;'OIlUllt!u.ii.1tl(}[ll:i till' <:}Ld,'1 P' 1'''1l1.l,L;l' "I'''il IJI,j.!, lilO.' .t~·I'1 ;1,'11 w'''lloi I,,· I,d,ell. 1'0 r!~du('1..' l!ll('·lt.!illty .II'''lLl IlL,· 1'1'" ,·.tlll'· .1 '.,I·liI.III"11 ,.".,,11,1 I" 111.1.]'· .Iltd ,!rluLI\L,d ill ddvilil. t' IIf tlw d!:>,"'ILlII",1 'l1'1 ,.,;, I I' L ,.,1 .. 11 ,'IL I "If ',", .111.1 III' 1,1"111" I ,,11,,11 t ,j( t:.S I u )Jl' lis(;'d IlL l'dJCfJl.,.Jt ilt~: II ... 

Sl:: r dllt II,·! t>W. I 1 ~.II'''~ I ,', 

If dt'sIn"d, it 1.1"(1111 I" I'",·, 
of llI1l'egulatcJ ,',,1 I I",,; I., 
illl:id,'.nt..lt eaL{'.II(.·, III LI" 
dlJring 1<)70. 

I ..... ;ill~~ ,Ld,· A 1"",;"Ji,I.· 1)]",,'<1111" ."1'1 
""I t:,] IIJ,d r lit' v.t I Ill'" ill 111,· I.,I.! < .)1 ( 

"';.I!1l)' I.' i:. 
II V I'" I 111'1 i L.I I , 

.li,l" lUI '.'i'At'KI·::'; ,<> 111..[" ! III ",,11111,1(",", "t (I", rall' 
tl" II,HI,J", I, ."It! 11"L1II,I"1 I (,;11' I j'.;t 1111.11"1:0 tJl 
,d •. II-,,;, " 1 .. "ld,,, iii ,llvry III.IV I" 1',(''''.1 ,)11 "'11"1 ;,,11'.,-, 

In thIS ttLtdl· rlie 111,.t IUlil " .. tIUlill'; w""ld I,,' ';L'I, ",,! 1 . ...:1,,11 !I,,· l'l'~illllillg "f the IiCi.1S\lIJ. CuJumll~ .IIIl,1 I ~.iv.· tILl' ,lInnunt uf \''(1,:110'" wli(,lL w,.ltl,] hl.' ,·xpt:c.tl,d tv bt:· takl2n during (I" r"IJI,lllld~'1 ul III" ye.!f il the jll'Ju·dlll'O' '""I ,1,,·.,llrL· 1..1;:1'; start~d on the firiit ,01 11\0 1I1ulltli "1'1,· ellh·d. F,Jr tIL" pLlq,,,;,t..:,, ,.j ~iti:-> ,·x.llu!'l<· It W<.IS assumed thal tht.: l:I"~'"I'- l'I",,·dllfl..' woJuld I.Ll .. ,' it OI<.Illth. 1.',.1 ")\.11111'1,', t,I,,· ligures for AUjolUl:il art' IlLe Vlljl~"IL'd 11IIlv:,lli.II'.1 ,'.ilt·lll·s III /I.u,'.II,,1 (0:'. !It III" ldl~,·t quota) <llid tlt~ I;!X\h:,ctcd ilLLiJellldl c.Jtdlt:!!:i in Sl:'jltt!lllber-lJ.·. "lIlil' r (lU;: til [I,,· carge,). (:ullimn 'I W"uulJ)' .. ,·,Hllplt·tl.'d JU1'iuK Ih.· year.is '.IT·II'·" <11",· t VI',,(1.l.'J. t:C>lunul 0 givvs the l.'XIH:cLvd ,-,'Ld d1H1U<tl ,ulL"f1 it rllO:: cluc;l]n, l'I",etiulc i:o; sta.rted dt the b"'ginning llt the !1h,!HII c:'HJcL'na,:d. Titl,; r"acilc.!:i. JOII lH,lc't'!ll .lr,,\Jllli till' 
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