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, Abs'tract

The realllts ofthe O-group gadoid iraw11ng surve;'!iI 1?"the
North Sea ,;Ln 197.3-1976 are analyBedtand ihe distr1bution and

'size,of' the younghaddock and whi'ting by area deecribed. 'rhe
regions of the hiShsst occurrence of' ihe speciesare shown.
The necessity to extend the standard survey area is ecientific­
a111' proved. 1t 1e suggested t~t the recommended increase of'
the station number does not facilltate ihe extension of cont-
ldence limits in the average catch asse~sJllent.· ,
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.Expose

Soni analises les resultats des campagnes de cbaluiage des
Gadides de'O-groupe dana lamer du Nord en 1973-1976 ei soni
decrites la destribution ei la grandeur d'eglefin ei de merlan
.jeunes dans des differentes regions de la mer. Les regions d~

1a plus haüte.occurence des aspeces ont ete montrees. La
. necessite d'extention dss limites dOe 1a region standar1is8 de­
prospections est prouvee. On a montra, que l'augmentatlon rec­
ommende.de nombre des stations ne facllite pas de l'extention
des limites ~onfideniielles d'esilmatlon de 1a capture moyenne •
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1. sIntrodltctio~

Pelogic surveys of O-group gadoids have ,been carried out

by the Atlant!URO since 1973. This was necessiated by the need

to obtain the date. onbehavioUr, distribution end growth of

gadoids during the early months of their life and to reveal the

possibilitieEi ot thai; ~'quantitatlve calculo.tion in order to

determine the year class atrength.

2. Methods

In pelagic surveys,as wellas in trawling surveys of thc'

• edü;lt 'gadoids and international ~lorth Sea young herring survcYEl

2-panel ;trawl has been' used. Headline length i9 27 ro, ,vertical

opening ~t the tewingspeed..-of-2.-5 knots :i~_-:-'l.-8....m.,The,:,traw,l:...:..-- u

i8 linad.with thc gauze having 196 orifices pe! squarecm~ The

perim~tcr of thetrawl opening is 18 m. ,One haul~ng o!-' hour ,
, '

duration was made in the centre of a statisticai 8~uare durine

the light heure of thc day.

In 1973 und '1974 the haulings ware made at three horizonS

•

within the upper 30m layer, 20 minutes each, accordingly at "

. ·thc upper, intermediate and lower levels. Since 1975 the surface

und pre~bottom layers and that under the thermocline have been

efiShed.' In case of ~bsence of the latte; the middle part of. "

thc water, column was sllrveyed.

Thc .1973 survey was the experimental one and was conducted

only in ~he north~west part ofthesea (fig. 1)~' Later the att-

empts ~ere made to cover larger aren.



J. Resulta

3.1 Distribution

Tha data on the eateh s1ze are ahown in Figa. 1-8. In

the first half of July 1973 haddoek:wae fiahed mainly pelagic­

al11 iri the north NorthSea, while whiting - in the Bouthern. ......
part 01' the.north-eentra1 area. In July-August1974 the abund-

ance 01' whit1nS',waathe lowest in thc central part of the soa

and the bighest along the Seotland eoaet, whero almost all

haddoek eateh was also taken. The fact that during .the 1974 SllrY-

ey tho heddock eateh was extremely Dmall indieated that in

July-August the fishing in the upper 30 m layer was not efre~tive..
In t.he eourae of tho total fiohing' made in June-July 1975 almost

all haddoek waa eaught in the north part of thc soa, and tho
>

.largest stable eatehea of whitins were yielded from the aquarea

. adjeeont to Sosgerrak Bnd Seotiand, and alao from the north-woat. ., -

partot the'aoa and trom thc Doggor Bank. Similar distribution

waa recordedin July-AugUst 1976•

.3.2 Statistieal treatment of the data

The aval1abiiityot the f'our-year aBrieB of thri data

.obtained in June, July and AUgus~ nllowa tO.acak rcguliarities

in ·'the diatributlon of the young fiah. The areas of stable ..

occurrenee of the fiah' {Fig. 11)t for whieh the Bnnus1 valuea '.. . .
ofthe average eateh have.been ealeulated, are eontourod based

on the data. on tue average eateh tor tho given yearo as ahown

in Figa. 9-10. Such valueo werealao caleulated tor thc area

(Pig.' 12) whieh bad been selected by Dann et a1. aa a atandard

one tor aimilar eurveya (CM 1975/F:J3). Since in the abova ease

the geomat~~al averag1ng suggeated bl R.Jones (1954) was appl-
~ " .

iad our data wero aloo ßubje~ted to logarithmic transf'ormat10n 1n
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order to obtain comparab1q. reoulta" though the catch groupings -,
. . . '. .. "', ' .

bydiv1si~n'not alvmys ngroe woll w1th'!l correJlPOnd1ng distrib-
. . " .'" '. ' . " ." ", . ~ .' - .

utioh'pattern. The ngroomont'night be closer 1r aevernl haulinss
".' .".. . ~ '.: ... :,,- " . , -' . . " - ~. . . .. . ,..' , .... .

hadbeenoade per·stat1Bt~cal squa~o. ,which would reduco thc'

num;eror:~ero. a?~,too 'l~rgecutchcO. Thc re~ult8.~f th~ data

, ,treatmen't are present'od,'inTable 1.
" ,- .'. .' .' .

Th~';e~ultfJ 6ff~Oh' ~eaourement'slwaYB ,~ßree well with ,thc :.

normal distribution and maY';be.characterized by tho ar1tlu:let":' '

:i~al me~ns gi~en 'i;n.'~sb{e··2 together wi~h' the. estilliotos' ~f the
. . " . .. . . . .

~ le,s'st ~nd largest'lengtho.· The av~rng!rig:woomnde separatoly ,

... forthe .traditionally· o'elected North s~u" u'renowhich are cont'­

'oured bya'broken l;ne inf1g.·12.In'nddition,tw~.~~g:t:~~_..
'.:.,,'--:~•.~-,:,'''':':--~_''":.. .. " .... - -- ,-- .. -

'divided 'by the 50-m isobath have been 'selec'ted in "tbc 'central

;.~r~a f·or~hiti~. Th1s :1.aobath coi~~:idedv;i~'h't'he :~~n~' ~~'th~
'lo~est'~c'c'~;~nc,~':oi- th'e w~ting f;.y~, ;:.': :,'/ '.,':,' :-',' .., ';'" ~.'

, \ ~'. 'j" • '., "". '. . ,", ~' .",

~ 3.3 Discussion - -- .,< .. :.. ::,;,:'~. :.:q ,',., ..:
....,., -.

'Th~' ~rialysiS o:r~ll da,ta onthe .catchof'o";gr~upha·ddock:

: and whiting witlln tli~area contoured' in fig. 12 confirms .the

" id.~a:~ thu't' the bulk 'of- the'1:~ ~s conce~trated in ,this' area.-.:
- .... ,.!' • • .

However~' the' 6outh~ardext'enaionofthe' eurvey' bordera may be

• ~~;ful fO;. determ~~tion~o~the·direcrc~rre~ation bet",ee~ .••

tho·'abundance of, thc fish within end beyond the given aren.· It

i~, e~pe~i~'i'lY tr~e' for' \~lltihgt .'~ii~ '. p~o~orü~on' of' which in " ,

1914-1976 ,;a6, ac~or'dingly'71%t 51%~nd 31%'of'the total catch

.ta;ken ~urlng the surveys. Tbe e~·tenoion of the invest:f,gation ':

ar.ea bor,ders .. as ahown by a broken line in fig. 11, not oiüy,. doos .
, " • . ~. '>. ' .. •

not'w1den the. confidence limitsof thc average catch vnlues ne
,;,0;

,-" -

'"
"

.,;~ .",-
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.theabundanoe ~ndex, but'even somewhat reduceathese limits

(Tabl01). The dift'uaion otthe average value 15 not changed.
" ' , -

C~nBider8:bi.Y. 'when 'tho da~a on the catch of the whiting 1"r/ are.·
gr~uped aeparatel;bY the' norinern~and soutnern parts of the

. ..
.area'.of:their stable occUrrance. Tho annual distribution of

O-groilP whiting whieh 16 an ind1roct. evidence of the·availability.
.. ~'<

of'two isolated populations in'the-'-couthand in the norih is in

favour of such division.
,.-

'lt.ia bardIT poaaible tose10ct .the area euitablo ror
·v

estimation of the abund~nce .valuea· both for haddock .a~d whiting ...

O-groupe. According to Tab1e 2, the aizea of the fi.'ah caught,

.during 1ater aurveya are largor. S11ghtly-1nereasod growth rate"

of' 'whiting \in the aö~tho~n part of tho sea 'in 1976 a~ ,compared··.·

with that' i.n the previoua yoar, 'presente the exoeptio.a and can~'

.not be aUribLtted to tho lack o~'the da-;a~ for. the number, of: ..

apecimena meaaured haa beau largo enough" The irregulargrc?wth ..
,

rate of 'Whiting nuy be a typieal caso tor trie area. The idea of ...

irreguler growth rate of o-grol1'p whiting ae a typ1cal phenomenon,:"
" • ' I

for the area 18 conf'irmed b,. the annual high dispdSion . valuEi~:'
. . .

of stze distribution illustrat1ng th~ differen~e betweentho:

extcnded atze series in the north. '.../
The aurve1year 1976 is chSraoterizod by increaaed/dispersian,

.' f ' • ~ " \

of lengths of both apecies'without marked inorcase of the,length,
.; •.

range. Altboughthe available data are not,enough to.an~lyse tbc

'reasons of this phenomenon, we may', how'ever, 1;0 appraiae its .

possibleiOtluence on tho reaulta of the surveya. Tho extended.

aize aer~es,rony be cbaracter~zed by tho average value which 16 .
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.3.4. Conclusions.

acceptible enough•. however, they may also contain a.large numbe~

of sizable·!ishes notable tor higherability \0 avoid the gear.

Theröfore, thc first halt o! August, when O-group haddock msy

attain over 16 cm in length shouicf be considered tho. last t,erm

~or theaurveys. Simult~neouBly, a certain ~~t of very small'

fish~ in particular, of whiting ranging from.·O tol cm body

lengthand a.vailable in the catchea yielded by the boginningof

August ne'ces~iates the conduction' of the survey during thia '

period as welle

Deapite the difference between'the hatching dates and

gro~thra.tes, andcdi!!ering-variabilit~of:-theae-~actorS-:"iri~

haddockand whiting, the acundanceo! O-group fiah of both. .... .'
, apecies m8Y be eatimated' simultaneously. The data grouping by

) :.
., '.~' .

species ahould be made tor each region. In July-August the young

whiting from the middle and aouthern parto.of tho sea isehar­

acterized by a wider, atze rangeincluding ,the specimens below

1 ,cm. There!or'e" a more extended aaries of, surveys ean be rece-"..

ommended fort~ese areas comparedto the northern part for

bett er, record of generations.. "

"•
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~ho estimation of the,young had,
catcnes taken during!

..
XArea

H - number of squares, invostigated ,..
X - nritnmaiical maan
i - arithmetieal mean of the values y •

. : . : ;
• ••• Year' ': li •• ••· ..

1n (X + I)

·, .
••··

-y
. 1974 49 0

/ 30.1 2.4473Bordered b7 asolid line
in ihe F1g.1.2. 1975 55 46.I 1.9270

1976 66 5.0 0.881[.
, meso 1974-1976 68 20.5 2.03!!

Borderedbya brokon 1974 78 . 24,:.9 2.2592
line in 'föhe upper part' 1975 81 60.! '2.5183
of Flg~ 11 . 1976 ' 81 " 12.8 1.2848',

mean 1974-1976 82 31.3' 2.8013:
Bordered by a broken 1974 36 34.5 2.6993
line in ihe upper part' 1975 39 49.8 1.7857
of' Fig. 11

1976 :39 3.7 0.7690
mean 1974-1976 40 26.4 2.4877

ßordered bya broken 1974 42 16.6 1.8862
line in thelower part 1975· 42 69.7 3.2007,ot Fig.,11

1976 42· 21.2 1.7664
mean 1974-1976 42 " 35.9 3.1054

1974 41 6.0
. n.

Bordered by asolid line. 0.8448
in Fig. 12· 1975 52 22.5 1.3013

1976 ffl 5.4 0.6094
maan 1974-1976 58 10.0 1.2747

Bordered by's solid 1974' 45 3.4 0.7756
lino in Fig. 11 1975 45 25.8 1.4033

1976 45 7.9 0.9711
lUGen 1974-1976 45 13.7. .1.8160

Iv ,



, ~ .'. ,~" . ,'fable 1,'

.dock ~nd' whitiltg, occtirr~nce in the ' .. r;.,...., ".; ., . - ".

O-groupsurveys ' ' ,
...-: . ~ ~ , . . .

, f

•. ' .

: ',11... .
·· .
:. ",i.

•·

',.' 11 ·geomGtric.ä~ '~e,4n, - ~xpy ~(e~·499.4S;(,N-I?I!l)-I· ",
Diffusion factor - a ratio of confidenco' limits' ."

-," ,i'o·X.':. .' "." .~. '.';'" ' ....:,
..•.\ , .

.:, tIo ,,",._•.f'

-;.-."

...... ,.\:

,V/h1tiDg',: ~',." '. ".," ' " .... :~.. ",' , ,.,": .
.' 47~8 . ';' .~ 2~9487 ;:' .,; '. 0.2453'· ..<. 78~21-29.22 " . 1.02.. ,

!Ir ':45.9 .~;',·,3.9200~:·.··:·"'''0.2670,"'<78.11-26.79' ,:":"'.'1.12' ::'
fl :.3.9::';;: 1.4742,-,,. ',: 0.. 1494 "':: 5.$- 2"95/ ",";0.61" ... -,'
~~ • 2I~0 '. ".. 2.1588' ~'.: ',' 0.1781 :'-'c:. :'29.99-14.'73.'·:· ''-'''''' '.: 0.72 '::
. '~34.I~<,·,'·'2~6373,.",: ',' O.I83~· "'" ,49.1&;-23.72".:.;" ':.' 0.74'

~; 96~0_<-·O:":·4.I7OC.. . 0~'226~,"-f50}73:;6I:tO-' -Ö~9"3 •
'·,~'·,9.8 ,', .. ' ~~2374",,;. ':", 0.1662,'., '.: 13.77~'7.10 ,'~' .::': . ':, O~67
. 33.±.~· c •. :[.4764'" ,,:' ...; 0.1342 43.04-25.46 .. ~'. . . 0.53

"59.0' .... 2.8757 ..,~ '0.2826 " .".' 104.54-33.31'" , . ,1.20
:42.4 <.#. '4.0812 ';. :-.."0.3235.,:';.81.48-22.07 '.: .... ',: '1.46.':
' .. 3.1 . " 1.3213·;· ' 0.1841" : '4~5 ..;; 2.14.,.<., ,0.76'.
>25.4.·.·' '1.6207:." ····0.2013·· ,'>37.98-I6~98.··:.. .. ::0.82,: .
. 18.1;::. 2~1850 .: '~ 0.2281:": 28.72":'11.42:', ", . .;' ,·'O~95 "
. 125~6:.'.:... 3.3.653,·.·:.::::,/: 0.2831:.'" ,:.:222~'22-70.35.·; ,,:""'.':: ". :I;;2~.:.•. ~,
:. 20.3:~.· ..-:·:· 2.6555' «':0~25I4 . : 33.77-12.33: .... ,: :. '1.05 ',"

38.f :",' 1.1830: ',~ ,':.' 0.1678: .'. '. 54.22-27.69"·'··';O~68··,·"
'" " .-.. . '. .' ... .. ..'" \ ". ,.:' .. ' ' .~, .

: • 00+ ...~ ~ • ' > . " , '> ~ • . .
lock .. - ...... " . :,' '. '. .; .. '..'-:. ". ..... '. '..~:' .:.: .~ ", .. : ." ".' ,

,.:.3~6 ", ,',' '. r.4006 ' .'. :": :0:1848' ': .. '··5.'23": '2.48'':'.. ',~. : ; 0.76,'
14.2··:::···~ 2~90t2 -':<:0~2362·' ·~'22.84~.8.8I<.:>:<' "'0~96' :,'

"'2.2 /1.1635;';" '0~1487.·.· '3.00- I.8er: .. .·:·0~s3<,'·,

'. 7~5 . :.'1.7827···· 0.1753 .', 10.7Go:- 6.34 ..•.. .... 0.71,
(, ..,

2.7:' '. I~·0997~····, 0.1563· . '3.72~ 1.98 . '. 0.64 .
.18.3 ' ':~.' 3.1973-"·. :.. '''0.2665 "': 3i:.27-IO~74 < . ' ,', 1~1I':

;':·~4.6 . :;,":.I.5452.;..:..:'~. ,",'0.1853 : '. i.... 6.71..:3~I7,.;':·~··.· . ': "'0.76/
'. 12.2.;~ ,':',·1.5667<,': .:..... 0.1866 .. :· )17.77':' 8.38 :', >.:~ .' 0.76:/',·
:" .. ' ,': . . . • ". ,.... '. 'j' '. . .

•

" :' . '-,

'" , ••• '1"
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"
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.'. ~. .... '
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, '. :,'.:: ·T~b:i~".2 .
~ ." ~" '. .. ~".' , .... , •. ",. I,. •

lIean length' (I) t disper~i6~ ts2) 'arid'lonsth:.ra~g~.:of'
"O-rrOU1,l baddock ~nd 'wh,iting duri~the ourv~ys';'"

{-74-1916,", :

,"

~. ..-

.' .:
." .\ i

. ." .
, '.

, : .... .'., .,'. '"." IL:1ddock: '-."" .
. ". north ,29.7- 1.8.1974,' 049'" 9.0 ' 5.5-12.0, 2.2

" . " . '; .; 9-25.6.1975; 679,\ 3.4 "., I~5-- 7~5 ::'. 0.6·~
. .. ..: 7-12.8.I976·~~259':11.1 ·;:"6.0-16~O.' ,: 3~8 '

llo'rth~ : 28.7~ 5i8.19~Nt' 205~, '8.8,.' a'.0~I2~0: 2.1.'
, . ' Cent~o.l 8.6-15~ri.1975 ':,:44: ,e '5~2 ' 2.0-'1..0, 1.2, '

. ' .' ~ ," .,2~',6.~,.19?~"f;.~:.:.":~'·8.~,<5.5-I1.5:;',~;,, 2.5 ~~:' ,
Central·· 19-21.7.1975 ',: 42', ~ ,6.7' 4.0-9.0 ".' ,1.3. ;

18.7':' i.8~I976;. :;.24",7.9, :5.~9.5:, :,1.9::
: .~ ~ .' .. "~. . .

,whit1ng", '., ,~:: " ,;".:.,., '

'. ' North'~:, 29~7~~I.8~i974 '. 477 ."; :9.f'·'·6.~iI.ri": 0.'7",~,
": "-"9-23.6.1975 '337 .,; 2.3': ,1.0- '3~5 ' '" '0.3 "

,: Uorth- ',28~'7- 5~8.I97.{, 656 '8.8·: 3'.0-12.0 ,: 1.6
.Centrnl,.' '8.6-15.7.1975: 281' .2.7' 1.0- 5.0 .. 0.6

:;":-<3:: 6.8.I97a~·,:ml." "6.4' ·2.o-10~0'·~,': '4.3

~e:~~:i .i? -'~0~8.19'i:r::'.7~L;;,':~.5:': .. ,2~'o- 8~Ö'" . 0.,9 ',: "
20 -26.7.1975'123Q. ': ·'a.9 . 1.0-10.5 ',2.9>.'

'.': ,18 ,:.~28;?~9?~·'! 436.;· ',_.~<,6.:- ',2~o-I~.5 ,2.7,.' .•

. West- ' .6-15.8.1974 "3928.~, .. 3.0-12.0 0" ': 2.6 ."
Central " 17-26.7.1975' 803': ,'3.1 I.~ 8.0 1.7. ". ..

26-28.7.1976 :61·, 5.7 ,3.0- 8.5' " 3.1
, ,., . ,," . \:" , .'..

South-' 15-21.8.1974-356 "6.4 2.~II.5 4.5
Central . 21.7~ 1.8.1975~~·5~O' .'~·4.0' 1.0- 8.5 2.7 .

- .' ,lJ -26.7.1976 <457 ' ·6.9',' 2.5-11.0', ,3~4
> ,. i"
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,
: Fig•. 1. '. The number of O-eroup hnddook speolmens per standard

h~uJ1.n6 in July 1913\'... .' .
. .,. .

,Fig.·2;;.·Th~nurober tJfO-group whiting specimens per standard

,heuling ~n Ju.ly 1973.. .',

. Fig.···3~ ,.. The number of o-g;o~p haddock speoimens' per standard. "

'heuling in July-August.19.14~

Flg.4. The number of O-group whiting specimeno per standard
he~lirig i~ JUly-August 1974.

Fig. 5.,·The number -ofO':group whiting specimens per_standard. ' .
. heuling in June-July 1975.. . .

·.Fig.,·6 •. ~he number, of O':'group whiting speo~cna per standard
. heuling in,June-July 1915.'

Fig~ 7. ,The number'of O';'group heddock apecimena, per standard
heuling in July-Auguat 1916.

Fig. 8. ·The nwnber of O-group whiting specimens'per stundard .
, haüiing in July-AugUB't·1976., '.' '.. . .

Fig. 9. Mekin n~ber' or O~groltp'haddock ape'o'imens per a tandard,
,':'hauling in 1973-1976 (upper figure) and. the nwnber 01'

haulings (loworfigure).

10. Menn numb'or öfO";group whiting specimena 'per standard'
. :hauling' i~1973;';'1976 ( upper 'figura) . and the number of

haulings(lower figure) •

.. Fig. 11. The areaa of ~table occ'urrence of o~group'haddocJt·(soli~ e
'"line) end whiting' (broken' line). The region where' no

young fiah was avai1eble and which was not oovered by
the averaging proc~dure is shaded.

Pig. 12. A supposed standard survey area nocordlng to Daan et al.

(1975) - Bolid line;' the bordera of the traditionsl,
survey arena in the North Ses -.broken line.
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