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) The reeults of the 0-group gadoid trewling surveys in the
North Sea in 1973-1976 are analyeed and the distribution and
"size of the young haddock and whiting by area deecribed. The
»regione of the highest occurrence of the species are shown,

"The necessity to extend the standard survey area is scientific-

_ ally proved. It is suggested that the recommended increase of
the station number does not facilitate the extension of conf-'
idence limits in the average cateh aeseeement.
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'Exposé  f7

Sont analisés les résultats des campagnes de chalutage des

' Gadidés de 0-groupe dans la.mer du Nord en 1973-1976 et sont
décrites la déstribution et la grandeur d'églefin et de merlan
.jeunes dans des différentes régions de la mer. Les régions de

la plus haﬁte.occurqnce‘dés éspeces ont été montrédes. lLa

'nécessité d'extention des limites de la région standarlisé de-

prospections est prouvée. On a moniré, que 1l'augmentation réc-

* ommendé.de nombre des stations ne facllite pas de l'extention .
des limites confidentielles d'estimation de la capture moyenne.




1. Introduction-

Pelagic surveys of O-group gadoids have bgen carried out
by the AtlantNIRO since 1973. This was necessiated by the need
to obtain the date on behaviour, distribution and growtn of k
gadoids during‘the eerly monfhs of their life and to reveal the
possibilities of their quantitative calculation in order to

" determine the year cless strength. j

' 2. lethods . .
In pelagic surveys, as well as. in trewling surveys of - thc
. adult gadoids and international "Iorth Sea young herring survcys
2—panel trawl has been used. Headlinc length is 27 my vertical ‘
' openina at the towing speedio£~ fS knots.is_l-aim, The: trawl:,~~
is lined with. the _gauze having 196 orifices per squere cm. The
perimeter of the trawl opening is 18 o, One. haulx.ncr of 1 hour f
' duratlon was made in the centre of a statistical square during}

the light hours of the day.

In 1973 and 1974 the haulings were made at three horizons
Withln the upper 30 n layer, 20 minutes each, accordingly at

and pre—bottom layers and that under the thermocline heve been
.fished. In cas e of absence of the latter the mlddle part of

the water column was surveyed...

The 1973 survey was the experimehtal one and was conducted _
‘only in the north-west part of. the sea (fig. 1) Later the att-

~ empts were made to cover larger area. .

s

“the upper, int ermediate and lower levels. Since 1975 the surface  '



3. Results ,'{:>.‘ IR

3.1 Distribution "

The data on the catch slze are ahown in Fige. 1-8. In
the first half of July 1973 haddock .was fished mainly palagic-
ally in the noxrth North Sea, while whiting - in the southern .
part of the north-central area. In July-August 1974 the abund- 3
ance of whiting was the 1owest in the central part of the sgea
and the highest along the Scotland coast, where almost all
haddock catch was also taken. The fact that during the 1974 surv-
ey the haddock catch was. extremely nmall indicated that in
July-August the fishing in the upper 30 m ‘layer was not affectlva .
In the course of the total riahing made in June-July 1975 almost
all haddock was caught in the north part of the aea, and the
.largest etable catches of whiting were yielded from the squarea .
 'adjacent to Scagerrak and Scotland and also from the north~west
part of the ‘'sea and from the Dogger Bank Similar diatribution
;was recordad in July-August 1976.

3.2 Statisticalltreatment of the data

The availabiiity:of the.four-yea:Méerieé of the data
.obtained in’June; July and Aﬁgusﬁ'allows to,séék reguliarities
in'the distribution of the young fish. The areas of stable. | _ .
~ occurrence of the fish (Fig. 11), for which the annual values
of the average catch have .been calculated, are contoursd based
“on fthe data‘on;the‘averége catéh for the given years as showﬁ
© in Pigs. 9-1Q. Such.values were also calculatéd for the area »
(Pig. 12) which had been selected by Daan et al. as a standard
one for aimllar surveys (CM 1975/F:33). Sincé in the above case
the geometrical averaging Buggeated by R.Jones (1954) was appl—

ied ocur data were aleso aubjected to logarithmic transformation 1n )
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order to- obtain comparable results, though the catch groupings
by div181on not always agree well with a corrqapondinO distrib—
ution pattern. The agreoment might be closer if several haulinge
had been made per statistical square, which would reduce the ...
number of zero and too 1argc catches. The results of the data ;:
treatment are presented in Table 1. " - ,n,‘ R _“7 ;
' The reeults of fish meaeurement always agree wcll with the;
normal distribution and may be characterized by the arithmet-
ical means given 1n Table 2 together with the estimates of the yi
least and largest lengths. The averaring was made separately
. for the traditionally selected North Sea' areaa which are cont-
: oured by a broken line in fig. 12. In addition, two regions

. W‘w““

divided by the.Sd-m isobath have been selected in the central;:}

area for whiting. This isobath coincided with the zone of the

lowest occurrence of the whiting fry.nf

3 3 Discussion ff

e

The analysis of all data on the catch of O«group haddock ?
and whiting within the area contoured in fig. 12 confirms the;"
idea that the bulk of the fry is concentrated in this area.vjs’

. However, the southward extension of the survey bordera may bet5
useful for determination of the direct correlation between S
the abundance of the fish within and beyond the given area. It
is especially true for whiting, the proportion of which in jf~

‘2 1974—1976 was. accordingly 71%, 51% and 31m of" the total catch
taken during the surveys. The extension of the iivestigation

rj area borders ‘ag’ shown by a broken line in fig. 11 not . only does . o

‘ not widen the confidence limits of the average catch values ag-”




: : o SRR A
'fhe'abundance index, but'eren eomeuhat reduceextheee‘linite'
(Table 1) The difrueion of the average value is not changed .
coneiderably when the data on the catch of the whiting fry are.
Sgrouped separately by the northern and southern parte of the .
larea'of their stable occurrance. The annual dietribution of
‘wo-group whiting which is an indirect evidence of the availability
-:of two isolated populations in’ the eouth and in the north is in

dﬂfevour of such. division.

- It is hardly possible to select the area euitablo for - »
*.estimation of the abundance values both for haddock and whiting .
'Z'O-groupe. According to Table 2, the eizea of the fieh caught
;during later aurveye are larger. Slightly increaaed growth rate
,of whiting in the aouthorn part of the aea in 1976 as compared
with that in the previoue year, presenta the exception and can-‘
not be attributed to the lack of the daea, for the number of
epecimens meaaured has been large enoughe The irregular grow‘h
rate of whiting may be a typioal case for. the area, The idea of
irregular growth rate of O-group whiting as a typical phenomenon
.for the area is confirmed by the annual ‘high diSpé%ion valuee
of aize diatribution illuetrating the difference between the ‘
| extended aize series in the north. e R - @

The eurvey year 1976 is charaoterized by increaeed/diepersian
of lengths of both epecies without marked inereaee of the. length
range. Although the available data are not enough to analyee the -
‘reasons of this phenomenon, we may, however, to appraiee its.
possible influence on the reeulta of the surveya. The extended

gize series may be cnaracterized by the average value which‘is



~~aoceptible‘enough,Ahowever, they may eleo contain a.large number:

of sizable fishes notable for higher ability io avoid the gear.
’Therefore, the first half of Auguet, when O-group haddock may
attain over 16 cm in length should‘be considered the. leet term

',for the eurveye. Simultaneously, a certain amount of very emall
Vﬁfieh, in particular, of whiting ranging from 0 %o 1 em. body

- length and available in the catches yielded by the beginning of
August neceeeiatee the conduction of the survey during this .

’ period.ae well,

3 4 COnclueione
. Despite the difference between the hatching detee and (
~'grewth rates, and differing variability—of theee—:actore in-~
haddock and whiting. the ebundance of O—group fieh of both S
:epeciee may be - estimated eimultaneouely. The data grouping by
apecies should be made for each region. In July-Auguet the youné
whiting from the middle and eouthern parte of the Bea ie char— :
acterized by a wider eize renge including the epecimene below
1 cm, Therefore, a more extended eeriee of eurveye can be ‘rece: ;
ommended for these areas oompared to the northern pert for f'»

be{ter.record of generations.-"




The estimation of the young ha¢

catches taken during:

I974-1976

- F- number of aqnares 1nvaatigated
X - arithmetical mean
} - arithmetical mean of the valnaa ¥y =1n (I + I)

" Area é Yéar' f ¥ -% X f ¥
Bordered by a solid line ~ 1974 49 ' 30.1 2.4473 -
in the Fig.1.2. 1975 55 46.1 1.9270

o . 1976 66 5.0 0. 88I€.
‘ . mean 1974-I976 68 . 1 20.8 2.03I1
Bordered by a broken ‘ 1974 78 . . 24,9 2.2592
line in the upper part 1975 81 - 60.1 2,5183
of Flgs 11 - 1976 . &I | 12.8 1.2848
, o mean I1974-1976 82 31.3 2.8013
Bordered by a broken - I94 36 34.5 2.6993
olj;n;ig? the upper part 1975 - 39 49.8 17857
4 . 1976 ‘39 3.7 - . 0.7690
| : ~ mean I974-1976 = 40 26.4 2.4877
Bordered by a broken . ' 1974 42 - 16.6 - 1.8862
line in the lower part 1975 - 42 69.7  3.2007

of Fig. 11 o _ _ _ ) -

- e _ R LI976 . 42 2I.2 I1.7664
| mean 1974-1976 Co42. 35.9- 3.1054

| - o o B 9
Bordered by & solid line. - 1974 41 6.0 0.8448
in Fig. 12 . 1975 52 22,5 1.3013
‘ ' ‘ - 1976 57 - 5.4 0.6094
| nean I974-I976 58 - 10.0 1.2747
Bordered by a solid 1974 45 3.4 0.7756
1ino in Fig. 11 1975 45 25,8 1.4033
. 1978 45 7.9 0.9711
mean 45 - .I1.8160

13.7




- : L , . Table 1.
dock and whiting occurrence in the ]-’; S o
O-group surveys R N _:;k_ ,5;:; , R f«i
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Table 2.

.fMean length’ (I), dieperaion (SZ) and length range of

Ongroup h°ddock and ‘whiting during the aurveys. ’
| -?4~z°76 |

33: VAréa_Q}éi‘ EfDatéTf;%ffffﬁwﬁ,ffg(zm) flength range°" e
g - Haddock ‘

E .
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'fiNorth
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.Central. S

e Eéét;’
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Central A

2907" Io 80 1974
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7—I2 8.19765.
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e
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‘,“Fig. 11. The areas of stable occurrence of O-group had.dock (solid .

" 1ine) and whiting (broken line). The. region where no
young fish was available and which was not covered by
"the averagin procedure is shaded.

12. A supposed standard survey area according %o Daan et al
(1975) - Bolid line; the borders of the traditional
survey areas in the Lorth Sea ~ broken line,
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