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INTRODUCTION

The main objectives of the cruise were to investigate the
hydrographical conditions, the distribution of plankton,
fish eggs and larvae, and the resources of demersal and
pelagic fish in the northern North Sea and Skagerrak. The

region covered is shown in fig.l.

This paper mainly deals with the distribution and abundance
of cod,haddock,whiting and Norway pout in relation to the
hydrographical conditions.

MATERIAL'AND METHODS

Hydrographical conditions were investigated by sampling 261
stations. On almost every stations the STD-sonde was used
as shown in fig.l.

Acoustic registrations were continually recorded during the
cruise by means of an echosounder (38 kHz) and 3 integrators.
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Assessments were made by estimating the running mean value of
echo abundance pr.naut.mile based on intervals of 5 naut.miles

each.

Identification of registrations were made by trawling, which
usually was carried out on apparently good registrations. A
total of 35 trawl hauls were made, out of which 18 pelagic
(Harstad and Engel trawl) and 17 demersal (fig.l). Adequate
samples were taken from every haul. The samples were sorted
according to species and length measurements made to the nearest
¥ cm below for 0O-groups and to the nearest cm below for bigger
fish. The total number and weight were estimated. Otholiths
were collected from cod,haddock,whiting,Norway pout and several

other species.
RESULTS AND DISCUSSION

HYDROGRAPHY

In the figure 2 and 3 are shown the temperature and salinity of
the mixed bottom layer, the thickness of which varies from min.
20 m on the North Sea shelf to approximately 200 m in the inner

part of the Skagerrak.

The investigated region may be divided into 3 areas reflecting
significant different hydrographical conditions. The diffe-
rences seem to have some relation to the fish distribution.
The areas are as follows: A) The Norwegian Deeps up to 150 m,
B) The shallow Danish coastal area and C) The northern North
Sea with depths between }00 and 150 m.

As indicated in fig.l the whole region covered corresponds mainly
to the ICES areas IVa and IIIa.

The water masses of area A are mostly of North Atlantic origin
and have high salinity and lowest temperature. Only under
exceptional winter conditions the temperature of the bottom

layer is drastically changed (Ljgen and Svansson 1972).

In area B, with salinity below 350/00, continental coastal
waters are dominant. The temperature, the annual variation of

which is significant,was high compared to the other areas.
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The water mass of area C is also of a North Atlantic type,

however locally cooled during the winters. The typical _aqualities”
of the central part of it are slow movements and high stability

to the upper layers in the summer. The area is limited by

warmer North Atlantic water intruding on the western and eastern
side, and divided into two parts by a tongue of water with
relatively high temperature and salinity below 35,1 O/oo. Such

a hydrographic situation is frequently observed in this season
(Lijgen 1971).

The observed temperature of the central parts (6.5-7.0°C) is
comparable to that of the summers 1967 and 1971 (Ljgen 1971).

ACCUSTIC ASSESSMENTS OF FISH ABUNDANCE

Fig. 4 shows the estimated abundance of fish in the region covered.
The highest values were obtained in the northern central part

and along the slone of the western and southern sections of the
Norwegian Deeps with maxima south of Lindesnes, and in the central
northern North &ca vespectively. Norway pout appeared to be

the dominating contributor to the high values in the central and
sonthwestern pzx+ 2f area C while blue whiting was the most

praedominate apaesivss in area A. The concentrations of Norway pout
found in the rnorthern North Sea corresponds with the observations
made by Raitt =" Mason (1968) and others. Abundant occurrence

of blue whiting nas been reported by Hamre and Nakken (1970, 1971)

in area A.
RELATIVE COMPOSITION OF FISH

Area A: - Cod, haddock and whiting contributed very little to
the to*tal catch. In general also catches of Norway pout were
mall, but on two stations the yield was comparatively high,

&)

abeut 1,/3 of the total (table 1). The most important species
in the trawl hauls were blue whiting, coalfish, greater silver
molt snd other deep water species.

Area B: - About 2/3 of the quantity caught in this area consisted
of cod, haddock and whiting and the by-catch mainly of dab,
sandeel, horse-mackerel and plaice (table 1).
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Area C: - On an average Norway pout made up nearly 3/4 of the
total yield, and cod, haddock and whiting together about 1/10
(table 1). The remaining by=-catch consisted of coalfish, herring
and several other species.

I-GROUP AND OLDER GADOIDS

COD: ~ The species was found in rather small numbers in the whole
regiocn (table 1). In area A cod occurred in nearly all the hauls,
but very few in numbers. On the Danish coast (area B) station
142 gave a good catch on the contrary to station 140 with only

3 individuals per hour of trawling. In the northern North Sea
(nxea C) the nurmber of specimens were comparatively small, but
coa was found on all stations.

Due to the small numbers caught the length frequency distributions
and the age compogitions are made separately for each area only,
and the length material is presented in 5-cm groups (fig. 5).

In area A the cod was comparatively large with an age of 2 to 7
years, belonging mainly to the II-IV groups. The samples from
area B consist of smaller fish from the I-IV group, with the
II-group being pradominant. 1In area C fish from the I to
VII-group occurred with the I to III-group as dominating.

HADDOCK: =~ Table 1 indicates that area B and C gave the best
catches of haddock, the species was occasionally found in area A.

Fig. 6 shows that specimens caught in area A generally were
small and belonged mainly to the I-group. Trawl station 156
also includes some older individuals. In area B several
age~groups were represented with a predominating IXI-group as
showr in fig. 6a. 1In area C as in area A the I-group was
stronyly represented (fig. 6b). In the northern part of the
ares, nowever, the contribution of the V-group (1967-year-class)
was ewceptionally high., As reported by BAnon (1971) this was an
extremely strong year-class.



WHITING: - Whiting was well represented both in area B and C,

but did almost not occur in area A (table 1). Fig. 7 shows

that the younger age groups were abundant in area B, In area C
there were more older individuals. On trawl station 155 there
was an exceptionally high catch of the V-group (1967 year-class).
This was also reported by Anon (1971) as being a very good
year-class in the North Sea. Knudsen 1968 mentions that it secems
to . be a migration with increasing age from southeast to northwest
and that this alsoc was in accordance with his tagging cexperiments
(Knudsen 1964) for the part of the stock north of Dogger Bank.

NORWAY POUT: - Area C is by far the most important one with
catches up to 1700 kgs per hour of trawling. Norway pout is
2lso represented in area A, occurring in all hauls, but in
substantial numbers in a few hauls only. At the Danish coast
(area B) Norway pout was absent.

By comparing catch data (table 1) and integrator values (fig. 4)
it is indicated that the biggest concentrations of Norway pout
probably can be divided into a northern, central suk-area between
58° and 61°N (trawl station 145 and 155), and a south-western
sub-area which southern boundary is unknown (fig. 3). Fig. 9
shows that the samples in area A mainly consist of I-group fish,
but the II-group was also represented in all hauls. On trawl
stations 133 and 156 the III-group even occurred., In area C

the I-group is strongly dominating. In the northern part of the
area the II-group and even the III-group were represented.

0-GROUP GADOID FISH

Table 2 gives the number of O-group fish per hour of trawling.
These were mostly caught by pelagic trawl, occasionally also
by bottom trawl.

0-group cod occurred both in area B and C, though always in
small numbers., The best catch was 162 fish per hour of trawling.
Those taken by pelagic trawl ranged in length from 3.0 to 7.0 cm
and by bottom trawl from 4.5 to 11.0 cm.

Haddock occurred freguently in the whole region, but appeared



to be concentrated to a certain extent in the central part of
the northern North Sea, the largest haul being 2700 number per
hour. The specimens taken by pelagic trawl measured from 2.5
to 10.0 cm, and those taken by bottom trawl from 3.5 to 11.0 cm.

Whiting occurred only in area A and B, and were caught both
pelagic and demersal in very small numbers, the largest individual
catch per hour being 50. Taken by pelagic trawl it ranged from
5.5 to 10.0 cm in length and from 4.0 to 9.0 cm in bottom hauls.

0-group Norway pout was only caught in the central part of area
C except on trawl station 128 in area A where a few numbers
occurred. In this central part Norway pout was found in great
numbers. The best catch taken was 31510 fish per hour. It
appears that the distribution this year was more to the north
than in 1970 (Hislop 1971) when the highest concentrations were
found in the Fladen Ground area. Norway pout was only caught
by pelagic trawl and ranged from 1,5-5,5 cm. Fig. 9 shows the
echo registration of O-group Norway pout in about 50 m depth on
trawl station 152,

Catches of 0O=-group gadoids gave bigger individuals in demersal
than in pelagic trawl. The mean length in the pelagic catches
is in accordance with Hislop (1971) except for haddock which
is larger in his material., The abundance in the area covered
appear to be small with regard to cod and whiting. The haddock
was more abundant than the former, but the far most abundant
species was Norway pout which was also found to be the most
abundant species in 1969 and 1970 as mentioned by Hislop (1970,
1971). From the results of this cruise and also Hislop's data
(Hislop leoc. cit.) the northern North Sea appears to be an
important O-group area, especially with regard with N

also to some extent to haddock.



CONCLUSION

The hydrographical condition in the investigated region of the
North Sea and Skagerrak revealed the existence of different
water masses with typical qualities. The distribution of
Norway pout and blue whiting seems to be strongly correlated
to such differences.

Of the four species dealt with in this paper Norway pout seems
to be by far the most important one, especially in the central
northern North Sea. The other species occurred in comparably

small numbers.

The concentrations of 0O-group fish, particularly of the Norway
pout was mainly restricted to the central part of the northern
Noxrth Sea where tha exchange of intermediate and bottom water
prokably has been r:ch less than in areas with intruding
Atlantic water.
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