
.,'/, '/ 
IlHfRNATIONAL COMMlSSlON FOR 

Serial No.2255 ID.c.V a HE~TnrCT':D 

n-tE NORn-tWEST A l'LANllC FISHERIES 

reNAl RtH.Doc.69!89 

ANNUAL MEEjINQ - JUNE 1969 
Haddock Recruitment Predictiol1l:l from Bottom-trawl Catches 

of O-Group Fieh in Subarea 5 and Division 4X 

by 

Marvin D, Groealein 

INTRODUCTION 
The ability to predict future recruitment to exploited fish stocks contributes to the operational efficiency of a fishery and it provides for more precise management. This is particularly important io heavily explo1ted fisheries which are dependent on relatively few year cla •• es, and where optimum management ultimately will require annual catch quotas. In the Georges Bank haddock fishery, the earliest U. S. commercia1- index of the strenbrth of incoming year classes is in the form of fisherman reports of small haddock, usually about 1-1/2 year. old, discarded at ~ea. These reports do not provide a .satisfactory basis for pl"ediction partly because it is difficult to obtain an accurate record of the quantity or composition of these discards. and partly because the discard reports give a lead time of only one year. Georges Bank haddock make their first significant contribution to landings by the U. S. fleet when they are about 2-1/2 years old (at which time they reach the 50 percent .election point for 4-1/2" mesh). A more precise basis for predictions as well as increased lead time are desirable, and we have been able to achieve .t3uch improvements by means of research vessel tiurveys~ 

Otter trawl surveys in New England waters by the U. S" Bureau of Commercial Fisheries Laboratory at. Woods Hole, have been conducted since 1948. An attempt to provide beUer predictions of year class strength as well as further insight into the recruitment processes of fish in general. were among the objectives of these surveys. Consequently. a flne mesh liner was used routinely in the cod end of survey trawls. Emphasis has been given to Georges Bank haddock and the abundance of O-group (young-of-the-year) haddock on our surveys has been cOI'r~lated with the relative abundance of the .!Same year classes in U. S. haddock landings two and three years later (see U. S. Research Reports for 1964, 1966, 1967 in Redbook). In addition to the obvious predictive value, this correlation suggests that major factors controlling brood success probably have operated by the time the young become available to bottom traw ls~ and implies that natural mortality fol' the remainder of the pre-recruit phase is not highly variable. A similar correlatioQ has been found for Brown Bank (Division 4.,{) except that year classes normally enter that Hshery about two years later than Georges Bank ~.cause of slower growth. 

, The purpose of this document is to describe the O .... group index used to date. The index must still be considered preliminary because we are still evaluating { .. ctors which may affect its accUJ:'acy. The most important potential sources of error are temporal variations in availability of O-group fish to the bottom t.rawl. and fluctuations in pre-recruit mortality, Study of theBe factors and others, involves inter alia comparisons of O-group indices with abundance of the same year classes at suci..:essively older ages in both commercial and research vessel catch~B. A definitive analysis is scheduled for completion in 1969. 
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DEVELOPMENT OF HADDOCK O-GHOUP INDEX 

U. Se Groundfish Surveys. 

A research vessel survey on Georges Ba.nk in the summer of 1948 
demonstrated among other thil1g~ that juvenile haddock could be c:.wght 
in large numbers with a bottOID trawl (#J-1/2 In~bnd trawl) as early ns 
July (Cotton. 1955). Pcal{ ;::pawning on Gl~()l'g'j'~ Bank usually ()c(,;ur~ 
during Ff:.bruary. March and .A.pril. Thel'I_~f()rl: U) July. O-groulJ 
haddock normally are auaui. four munths old, und those available to 
botlom tr_awls form a distinct JHodal length da:;s within a rangt: of 
about 6-10 em. Subsequent surveys in sumJ)lerti of 1849 and 1950 a1:::;0 
yielded O-group haddock on Geol'g{'s Bank a::; well as in the Gulf uf LVhdnc, 
but there were n<)tiL;l~abJ'y fewc:t:' O-group haddock in Hl49 than in 11)48 and 
1950 (Figure 1). By JQ52, 0. S. landiugs statLstics ::;howed tht: 1949 year 
class to be substantially weaker than the otht;r two year cla.ssesl and 
then the prediction possibilities uJ the surveys became apparent (Colton. 
1955). 

In September 1953, a new sl:rie~ of alltumn groumlfish surveys 
was begun employing the smaller and ea.sier to handle #36 Yan..kee 
trawl (see trawl description in Iter;;. Doc. 68/tn by Gl'ossleinL Except 
for 1954 a'l~d 1957 there has been ;-) !:ill ['Vi:)' ci..Leh !::Iubsequent autumn using 
basically the same #36 trawl, and this autllmn series has furmed thf: 
basi8 for the O-group index. Befort' Jt'scribjng the index however, it 
iti necessary to describe the sevel'al sampling de.!:iigns used, ont; of 
whose geographical strata were U::led iu confnructing the index, 

Survey t:lampling designs. 

I first bee<11ne involved with di.~cUS.::;llOnH on tiarnpling dc"ign for 
the surveys when I arrived :..It Woods Hule .1n t.he summer of UJ61. Four 
of the surveys had employed a tlySlt.:tn1itlc ()I' grit! ::w,mpling pattern and 
two had llst.:d a subjective patter'n, conl:t:lll !'aUng sL...I.lions il! J.llaces where 
the biologists expected to find O-gl'OUP hadJucJ<. The latter plan wa::; 
obviously inferior to the grid PUUC1'll, .wi! the grId p<'lttel'tl wa.::;l not ideal 
for either the general puqJose:-; uf t!_l' slIl'veys OJ' for au O-gnltlp Cl'I1,sUt>. 

At the low ::>ampling intensity u~eJ, 11 WClb In('vitable lhat with a gdd 
pattern there would be J.argl.:~ gaps lit Bamp1ing the variou.!:i dq.Jth L..OHt!::,j 
within ilny one geographic sectjt . .JIl vI ihl: survey area. 

Clearly some form of til t';tL !"it:d s<.Jmplillg wa~ net..'uI'd ~lnrl tbe 
entire area from Hudson Canyon III Wt;H1.crn Novu Scotia WC\.'::; provi.s
ionally ~Llbdivided into nine :;;anq.J!..illg aJ't.;U::. (Figure 2). TlJl"'::i(~ ,1l'eab 
were selcdt!d on the ba:;;is of th',~ bic}logjst::;1 conct:n~lIS as to appJ'oxl
mate ecological boundades padlL:ltlarly with l'~spect to adult h::.LUdock 
populationti, but taking into accI)wd otht:r Important specie::; and 
hydrographiC factor/:) as well. S(, I(:C11011 of stationH wilhin areas was 
<!l'bitral'y except that statlun~ Wt'rt' t.li~tl'il)Ut(;'d more or le:::;:::; El'venly 
tlll'OUghOlil each area and all dl.:'~t.i:s out to auout 200 fathnm~ wert.; 
represented. This sampling pLlll wa~ W:it..:d fot' the 1961 fall ~urvlJy 
and thcreuft er. until 1~64 wilt,!) L;'Il: .':ilratifil!d J alldom de~ign HI 
current USt.:: was adopted (Bee U.S. He:::; •• Rectbuok 1060. Pt, II). 

Selection of O-group index al'ea::>. 

The O-group index was fir.st. constructed in 1963 after exarnining 
the distribution of sampling and tile O-group haddock catches for the 
surveYI:l from 1953 to 1963. Dudng this pl!riod there was an obviuus 
tendency for O-group haddock to be coneent rated in the autumn ;;.long 
tile northE:'!'B edge and northwest CUl"nel' of Gcuq~f.:~ Bank. and to bt, 
rl1.l1I • .:h J.t:';';::1 abundant on the SOllthenl part!) of the Bank (Figun's ], 4). 
This distl'luutiol1 pattern plu~ We fad that some trawling had bt:en 
dl)n(; ill t'Vl!ry Iillt"VcY 011 lhe::le tiamc parts of G~(Jr'g(:s Bank (lI!vluding 
W~f) and W(;O) J~t !latur~111y t.o thl' dl(}kl.: of area V allel the nurth~rn 
ball' uf Vll ,:umbined, at:i tbe inlj,';-'; ~i1'L'd for Geurg€~~ BarJ, (.scot:.' :,lj;'JO. .. h.'d 
arca in Figu.re 2). Areal:: III .. did IV cumbined were ch')~ctl Iv !·,'pn::-;ent 
westcl'n 'Juva Scotia and Ar€'a~ I and II repreticnted the Gulf of ;\l~.uK'. 
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Dl'tipilc thL! change 111 1964 to a more prL!cl~e stratificution scheme, 
these same six areas have been u::il'd to datt: fur computing the O-group 
indices. Geographic dh,ldbutiutl of O-gl'OllP haddock has remained 
essentially the same in fall surveys subsequent to W63 except thaI by 
comparison, a-group fish have been )'atht.'l' e()llt)i~tently scarce (Figun! 
'1,5). Occurrence uf O-group hauuucJ .. We::;l of Gt·(JJ·ges Bank, outside 
the current index area anel as far we!:)t a::; Long bland, :-:;ecms to bl: 
correlated with O-grollp abundance within the index an~a (FigurL' 4). 
However, since ad1llt huJdoek Elre not ctH1oi.sktrtly found in LtbUtHJancl; 
in thl::; area, und ::iince tlJet'e is a 1.endency for t!H~ O-group fblt La lH: 
present there in the summer and then disappear in the faJ], UH..:l'L'i::. 

some qlJt::stioll whether' t.he U-group abundance in thb al'ea will ue 
VC['y meaningfld in ,'el:ili{)l1 to tiubsequcnt recruHnlt.,!nt to princip"11 
fishing ground.:; (Figure 4). The disLribution pallL'l'll dot.:~ 1'31::;(.; inll:J'e::.t
inft questions about the origin and fate of thctic fish, and eveuLually tllis 
pattern may contribute tu a better ullderotanding of the l'olc of dispcr
:;;ion and other factors affecting survival of larvullladuoek. 

The correlation between .:iutllHlel' and aul L1lTJll ailllllualH,.:e in the 
;:;ame year is obviouo for the AllJatl'(Js.s IV ::;Ul'Vl'YS showil in 
figure 4, and adds 1.0 the evidence obbuned I'runl til(; lU4B-50 .sunHller 
,surveys, that the y,,'ar class I::ilrength i::; determined for the most purl 
at least by age 6 months. 

Calculation uf the jntJex. 

Our initial ubJective wa~ ::iimply to nlHl a r(~lative dlJullLlanel; 
index. That islor predictive ptlrp(J~eH il would suffict, to b,.~ aljle II) 
measure the size of Olle year class as <.t proportion 01' ll1ul1iplt· (jf 
another year clas5 regardless of the abi:iolu,1e abundance v1' i)-gruup 
fish. 

Sll'll'C' di::Hdbutions of O-group ca1<..:hl's an.' highly .skewed, 
I t1'anSfOrnIL'd catches to logal'itlHns in. an <lllt'nipt 10 impruvt: 
ei'tlcienc'y uf l.':-;timaliun and simplify analysi::; Ly rliH'lllaJizing ui.sl d
Dlltian f\lnct:l.On~; and ::;tabili:t.ing vuri<.tn~c.s. Ttw 1 l':lnsformatiotl Wuti 
only pur't.!y successful. The uist.ribution uf' tl~all.s]'ormeu catche::. was 
:::Iti11 positively skewed, and so far :t bel1er tran:-;furlJluliull hati nul 
been fuund. However' this i:::; l~()lltildered a n .. ·la1.ivl'ly ndnor problerl1 
in comparison with tht! polenlial variability from f<.lelOrs affl'cting 
Clvailability of D-gr'oup li::.h to :J Lultulll trawl. 

lk'pth and linH; uf dLlY Wen.: twu facL01'::; vII'ltich nlight uc 
L'xpect.ed to affect availability ;1110 tllt-se Wl"re aCl~oLlnted for IJY 
c la::i::iifying traw 1 haub aCl:onHng t () l wo depth :i.OI'll .. 't:j (~ GO fathomb 
Llnd)otiO fathoms) and thrt:e timt.: !JL'I'iud:? (ftllJ da'ylight, ~UOD-lo~O; 
luI] darkrlt:s::i, 2000-0400; and "twjlight and dawn", lGOO-:;OuO and 
0400-0HOD). A simple mean of tile 11'ansformed catche::;, common 
lug of th(~ nurnber of O-group haddock !Jlll~ I, wa:::; c~tlL'llJ.aLcd for each 
of the six depth-time combinations in each pair of s;'llnpling' areati 
filJ1l'd abuve. Noh' that each pair of an:as (V and VlI, I, il, III and 
IV) was treatt!d only in combinal,ion, i.e. at:; a ,'jillglt.~ al't;'u .. Finally 
tliL' nix depth-tim~' mean.:; were averaged tll fJ1'ovidl' a ::iinglL' l[ldl~X 
f'JI' ('uch of the thn:c cegion.s, Gl~0rgc::; Bank (V, Vll). GulJ ur ~\lainc 
(1, ll), and Wt~::;t(;l'n Nova S..;olia (ill, IV), ;J.nd tlll' anti-log of tbL 
t..:UlllPOlIHU rnean wa.::i II~ed U:-:i lbe nurncri<.:al index, in Lel'IlIS of Ll\l..:<:ln 

numbers ur Hsn pCI' haul. 

Amtly::>is of variance of ttlc t ['ansfol'lTIed catchc::; for' fUlII' 

~llrVl~ys with the highc:;t O-gl'OUp abundance (1955, UJ58, lO~)!J, and 
l'Jli:~) :;howcd no significant t:Hectti due tll dcplh or time of Jay, 1101' 
a:I,Y :'lgnificant interactions involving thesc J'actuX':.:.. That. is, O-grololp 
,'atehv~ tihowed nu consistent n,datioll with ul:pth-timt' c:ategurie:::; u:,,;ed. 

O-Gl(QUP INDEX FUH G)O;01(GI'::o BANK (DIV. 5Z) 

Huudock ~.u'e fi rst recrulled to tiLL' G"';i>l'gl~:-:i Ban]" fhihcry 10 thl: 
b:Il:/' part of tht.'i1' Ih.ruycar (If ld(-;" at :lgC 2, anti recruitment is 
t"::osentiaUy complete by the t:::ud of the fourth YIc'aI' of life, at ugc 3. 
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'1'111,- O-gl'uup index de.scriued iibov(' W"1.:; plutted ;lga.ill~t the av .... I·"gl' l'.:-). 
landing:::; per day for lhe tialne Yl'hr C};'>',":ib at J):.c~ :..: allli :1 year." (l"lglll'" b, 
'L.lI .. de 1). Clearly there loS ;1 positive corn'lLtlicHI IA,tween th(; twu ;:::LiJ(lIl

dance indiCes, but the scatter of point::; ioS will"" panlcliJariy at lilt..: l"Wl~r' 
values uf the O-gTOllp index. A ,:llr\!(' wuuld I'll Lbt' I!nlin' ort'::J.y I!j puint:::; 
1!l'11t.~r lh~11\ u .straight lint' bu! \Vt~ lI~Vl: not fit <l lint' lH.:cauot; a.s nul\·d 
\·arllt.:I', 1'J.ctor.s uffecLing tfll: ul:l:lll';H"y ul' ttlt! \\V(J :-;o.:\s of imjic(:::; ;)r" 

btil.l undel' study. 

In IJadicular the n~ln.Livt'· ,lbllnd,(I)l:t' ul till" JUD:) ,Yl'ar cLj~,b at 
age::; 2 and 3 III U.S. 1andlng:-.; \lnrhJllbl\..'llly W,I::; hii.l~l·li dlJwnWal'U a:-: ~l 
l'I.;::;ult of unu::iually high fishing m!Jrtulil.y (>n IlIj;-, YV,IZ' t:Jas::; ill H.Hj:J 
ht.:(> Res, Doc. G'J! by Hl"tll"ll.-tnutll). Ajl.)"Il"\!;·,~, IV HUl'VL'Yb a.l:-'/J 
slwwed lhat the 18f"i2")lear d: .. u·;s, t"vl.al iVl-I01"T"l""(.11'fi'ft\. and 1!){j5 yea}' 
cLa::>:jcti, was stt'onger at agl-,o 1 i.J.lld ~ ItW.ll wu!":> indil!alcd by lhe O-gJ'(ldP 
ilHkx; apparently the O-group fi::;h wert:: .k~s aV:..lilalik than USUal in tilL' 
fall of li)62, 

Anothl'I' pl'oblem still to UL" 1'l"s01Vl~d 1::; 111" ,:Ollqw.l·abj lIly \I! :In:: 
(';llch dOlL.! fur t1H~ lwl} ,":>j .. l'il~;-:i uf l"1·:::.e,u·l:h Vl'~.i_H·i \"I·III~,\·:.;--Iho::i'· lUi' Lin: 

fH:riod 1~;)3-G~ with It/V D\'luwan.~, ,Illd 11j(,.~:(" ~,jlll'l' l:JG:~ Wilh thl; 
!\jbiJtl'()~;~' lV. Paired-lt.W t"XPf'I'lllWills wIlli lll":.,l' lW(J v(,s;.,;~ls Wl:rv 

tT;)ne 111 thl~ SUmml;r'S uf l~ti:l ; . .!.ltd tu(iB t'u,·h lI! .. ,illg ~l 11"j1) ll'<twl, IJlIt 

O-gt'OLlIJ It;uldc){:k WI'('{' Vl'l"y ~jl:al'('L" ill j)ulll ,,/~;i.ll·.",, Tht'ITI'UI'L' l:~;tlJIJ:11'·~.> 

t,I' ["\..']o.1liv(· ilShillg' PUWCI' flit· O-gTllllp b~ldJIJl"h Illll;:;l. bj· iJi.1Svd Un;j CUIIJ
Jll.l"itiOII ul jht~ pert"IJ!'JI1Url(:" ul" t.':ll:JJ \I,':'.";1I·j jll 1"1'111.'-; (If Ill(· II-I~.I·(J(IP '.;;11' h 
l'-!l~tivc to ::>ljb~0qU\..'1l1 l:~tcllC::; of lilt .. ' :-',lllll' .YI.:;"'1· CJ~I:,:~l:""; (by tlJi." ..... :1111'.

v,'s::>el) ill ,ddt'l" agc~. Allhol,gi) thl.', dll'liy:~l;' I::; il1e'JlnpJt:1L", ;111.'/ 
l~.-jlimall· \Jr I'l;lutivl~ fishlng' PUWl'I' P"j·llCU.l<.tl·.ly fIJ\' O-gl'OIIP fl::;11 !Jl'<lb

;:tb.l'y will hel.\.'I: ratlll.~r low prl:L·i:~lUII. 

f-{l.:-.;a!CldutiOII tJf U-j..J.I·OiIIJ JI)dj,:c:-; 'I:-;JII)!. till' 1·III"I"l.:111 ;-;11"<.Jtii'it.'d 

~;;.JlllpJil\g ::idll.:nh .. ' (1111"rt'hy \~"jf-~'Il!ill~: 11"1011. "/."IIV;-- ..t'·"ld'dlng II) II,(;I!' 
i.tn:,:a ) j;::; nut IH.'l!ly 10 ~11f:J' t..:Xi"illng Jlldj,.:l':'-; 1IIIH.:ll, ilJ1l1lHIgh ::it,cil w"j,L',Il:
itlg 1ti d<:sil'\.luk fro III a tliL'I,l'l·lil'<.:d ::;1 ,Hlt1p(lj Ill. 

O-GH()UP INDEX l'()lt WI,:,-;'ll':ltN NUVA :,CUT1A (DIV. 4:\) 

(~I'(j'NIII "I" iI.tddo, L t~·, ~..jo)W'·I· III lJJVJ;-jiUII ,l.\ Ill;!!! 111 ~)Z and 
I', (:111l11l\o.:nl 1\1 lill' 11,:-;, 11.:I,,·\·y 111 -t:\.. IlI'gln;:. '1Il"',1 Iv,"" ·,I·a,·:;, [<.lIt·,' 

dl Cigl) ·1, dl](! J: l' JI1"t',' :,!,~'III;')1 WII11 I'illl 1(·,·j'111111;,'111 ,dl;;ill,'d lIILl.'" 

II> ~l~'," Ii 'J!' 'I (11'·1111,·j1,':III. ,01. I'!I'·I). 'l'l,,· 11-/')""1/' IIHh.- .... lUi" 

',Vt.'.-..;lVI·11 [\0\',\ S,·,)ll ... \\., ..... ; 1)/.011 ... 1 ,1~:,IJIISI l;o!lillllg:-; IH'I' oldy ul' 1101" ~\;.1111'· 

yt":"U' .. ~l;.l::';-; ~:J ;11l1! Ii )"":11';-, ::.1"[', ill 'JI·d .. j· ", f!."1 ;1 1·\·I.;l. ..... unubly fir'lll 
r:nl:U.:-ilU·C IJ( the r{:lalivl..' ::;ll'l"llgtJl llf L'~H..:I) 'y,"ll' l:l~j~J.ci ill I. Ill; lalllhng!o, .. ~ 

111 J)jVi;';ll)11 -lX, ,I.':> LJII (;(',)j'g,;!':i H"IJ\.. III' I'l' J:" iJ fJI)sllivl: 
<."\), 1·vL.l:iult IJL'LwCl;!l O-grullfJ illtiic('s ~I[ld "I)lllllll'I"l:J~d ,lULllldutlc,' l'u1' 

lh,· ..... aull· yt';Jj' datisl.: . ..; (J,'igliIT 7, 'L.tllk I). '1'1)1 ihlj.111::i shuw cOll;:.id-
J";d)h~ :-;1';.1111..'1' :.tnt! ;Ir',' ,,1:..,0 l'l'::;1 l"il IJ.'/ ,!, .." ,'\'('11 111UI'l' Pt"ulHJllno...:cd 

'1:.11, IhLlt rill' GCI)I'gl"::' B;IIlI". ;\;'.;'111 we dltll. Ip:lI. 111111 ilH l:",llitIlL'j",;j;tJ 

[Ill;.';':: I.Jl tl!l' 'J~Jti:3 )'l;UJ" (·LI:-;b (I"I:prcst.:l1l,:d <.'111" I)'y ";.;l· ).:I·IIlI!J ;) i.ll Ihl:"o.: 

.J'lid) llle:)' !.Jt· IJlast'd cJ{Jwnw~II'd i)l'~:au:-ie III 1111l1~:II:Jlly !W,tvy f"lsJlln;..; Oil 

I'll.', )·l·.II· l·l.tS!~ in ilivi::,ion..jX dudll)'. l~j(ili .. '\'IIIS lJ(Jl(;Ii1ial "!·j·I.}' !Jlil"" 
'1" .. , ;,,'-1Il'." £>:'."Ilcr'al f';Jr..:1or:,; d\..·;"":wt"il)t~d aIJ')\/(' ruI' till' C.tl'ul·ge::. B<llih. ~lt·l·.J. 
"vill I),' ,·\!~dllalt·d iUI'!,ber 1.11 the cominl-::: year, 

Sll\lll.AH.lTY OF YEAH CLA;SSl';:-:i IN ~IZ 1\l\j) .1.:" 

"lIJ!I1" ::;lHlil;d'j1y IIi" lJII .. ' l'eJ;l()\,t' ahlilldaltl.:l' 'JI ("I'l"laill 'y't~<.il· I..:L..l:-;SL":i 

111 lH,1/1 :) ... ,i/, ~llld ,~x j·l;tdd"..;k fi:;itt."l"i .. :s WD~~ I"'.'p,.ll·tl.~d b.y Ilt'l;tlenll,tll, 

l'1 .11 .. (.I:I(J-t) ~Ind 1l has becn appart:'nt 111 L'oli1mcrr..:1ul lalllllng::; t,j" sul;~l'
Lj.ll'n: .':I·aI'.";, 

1/ Tl.v \:l,)n1l1Il'j'L'~:'d ,Ji)L(I!t!:II"JI:" iruJe:, "I' 11,1ddol'l, h.J" I.llviGJ,lll -tX is 
0;j,..;td UII blltljll.t;~.i ~t;ll' . .,..lJ(:S IIJI' h\l1tJ li,S, :lilt! t'an~ldl;11l11'awl~~l"~: tl:-Jl

jill', j II 11!·· I'il'sl Iw" ql .iI·'l·;~, ,1\ Ihl' .'i,';.u'. prin,:i.pull.y ull HI.·\JWII~ Ha Il I,. 
wll\'j'l' liellkl"vi.;. l:un","ljl~':t1,' j'Il' ::iP;\\\'lilllj..'. l;'i!(:11 <tILL! l·dloJ·1 :>ldll~.ll<. . ., 

.."llh.'t· 1~t')2 ,'1'(' !'t..:pu!·lvd 1.11 H.~':;. DIlL'. {i:l! by So...:hul11. ;lIld Il'IJlld.,), .. 
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Table 1. --Abundance indJces of haddock year da:::;:::ies in Subarea 5 dnd Division 4X. based on autumn O-group ca1che,::; by research vessel and on commercial la.nding!::J per day in llundreds of fish,!:..1 

O-Gr~Index Commercial Inuex Year Gt:orge8 Vlet:i1t:>i-Il--Cij1rol"- --GCc)rgcs We:::ilerrl----Class Bank Nova Scotia Maint: Hank Nova Scotla 
-.~---------- .. 

53 3.6 3.0 2.4 H. ~ 6. 7 

55 3. 5 11. 0 3 ') . " 8. H 11. 9 S6 2. 0 J. t3 1.7 9. 4 10.5 

58 8. 5 11. 5 2. 4 20. "I 1 D, U 59 9.6 10. 0 5. ~ It.) . ..J 20. 3 60 2.4 5.0 2. l S. 5 9. 2 61 1.4 I. 9 I. 1 3. 5 3. 9 62 2.6 G. 0 2.7 14. ~ l4. I 63 12.6 37. 2 i.I. B 23. I ~2. 9 64 2. 0 J. 1 I. 0 1. 5 
65 I. 2 I. 5 0 0.3 6G I. 7 I. 3 0 
67 0 I. I 0 
ti8 1.0 I. 5 0 

}j See text for details on computatLOn of lndlcc8. 
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A correlation has also bt:'en l'~purted .JtllUltg the O-gTUlJ/J lW.L.:c':, (or lhe~e two areab (U.S. Hc:.s. Hepls. fo!' HJ6:~ ancl H.lG.J. H.edbuok t:.l.·ri~ d). In lhis ducwnent I have ineucporaleu the entire ::il'l of Ctvailaull: O-gr!iup llllJices, includiug Ihe Gulf or Mai!ll:, und it II:> cJeal" lhat the ",bundance ul" O-grollp haddock 1::; r;\.lht.~l' well correlated am,)ng all three Ltn..!f.ls. in both autumn and SLlll1rneC eI'ube.s (Figure 8, Tal)iv J). 

The CUI.'l't.'l-.lliun or O-gt'UllP indices among ;!l'(;;j!;) j"UI' a /:.pVVI'l 
yt'<..Il' l'uL:ws inlL'l't'titlng (lllestitHH:i alJ(Jut U1L' flll·('!I;Jlll.'>!J},-; which Inigb! ~H.'COlint fut' .sllch a paUcL·n. Di.:q.)(;l',sinn uf pJanl,I()IJlC j;lt'vaL' ~1I1d, 
sUbSCCplt:!l11y. dl~Hl(:rsal jllvl-'lliles frOl1l one or' llIlJ!.'l! "!Jawnlng I'I;0lL'I'.:>, 01' :;lll'vival [actur:; wluc.h aJ"l' l;OnllnOl1 to tli!.: whtdt, !'t'.l~i()u in Lt givt..~t1 ,Yea!', mighl outh U~ involved. We cannot J'c;-;uIVt, 11t~'!:>I; qlll::::li\JfJ::; wi1j1 the jlvuilubll~ dUla. lluwt..'v~~r it' regi()(I-wiliL.' ,survival 1',-1\..'t(Jl'S an: involved then a ~ingl<.;' O-group iudex lJUtd.:!d un uti Ltn';l:; InigllL h' tilL' be.st pretJktor of year da:o.s ;-.;tnmg1.h for 0.111 an'a,';. In foci" till' O-group index ['or all areas combirwd doe:-> give Lt !wtll'l' C()l')TL(lilJ[J with later abundullC0 uf ,Yl'Gr l:laotiL'~; till Ut'urgc~,; Halil\, l)ut till,: J.mjJl·uvl'Inertt is bIoal) becau):,L' the eOl'n.:la1.iun or O-group Jndll:t:!:> alnu)t#: o.r<:<1:-> l~ much itlgh~'r thaIl thL' l:oI'l'l'lati()H };I'IWel~1l U-gl'uup indh:t.:::i ~iJl(J uUl:ndanct.'! uf the tiilmt: year du.:::.,sl.:,'j at (Jldl!r agL'!::i. 

LITl';)(ATUHJo: lTl'Jo:ll 

Colton, J. B. 1855. Spring ;111\1 :":1111,1111'1' di::;!nIJ\ltlllll~!I 
George::; Baak. V.S. Fi;:;h ~_ Wildl. Sl;rv. SPt'c 

llatid(}ck tJJl 

~d. HL·p. \'., 15G 

Hl·lluellllilit. H .. C., M.n. (il·t'S:-;]"ill ',Ild '·'.D. l\h:("ril(;h~·n. I~Jlj--l. 
t\blllldallcl~, ;(g'c l·()llljJl) .... ilj(jl! ,d' ILllldltlg:-,> :IIIIJ lule,1 lllljl'1[iJiI) 'JI 
lladtiuvi, l:<JllgJ!t. i,!T ~'I)'llht;t'!l NOVi.l SCi/lj<J, 1~!:)(j-l~Jf/i. JC1\;,.\l' 
Jh'~L'LlI'ch Blilldul, f\lJ. I, J~J(d. jJP. 44-7 :1. 
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NUMBER OF Y-()-Y HADDOCK 

• 0 

0 1-9 

D 10-99 

• 100-999 

* it 1000 

, ... 

FIg-lIn· L --Catches of O-grollp haddock in 30-minllte tOW!:i with III-i/::! Iceland trawl on sunl1ner re!:ieareh ~:rll.i!:ieB, 1048-1950. 
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AUTUMN O-GROUP INDEX FOR GEORGES BANK 
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