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Introduction

Following the recommendation of the 1964 meeting of the ICES Herring
Committee, Scocviet and Norwegian rescecarch vessels undertook jcint surveys
of the distribution of the early stages of herring in the eastern Norwegilan
Sea and in the Barents Sea., The first jocint survey was carried out in
1965 and from the results it was concluded that the method used could give
a reliable estimate of the distribution of o-group herring, and that the
survey could usefully be extended to include o-group stages of other
important species, e.g. cod, haddock, redfish (Anon 1965 )3
In accordance with this enlarged scope of the survey the English research
vessel was invited to participate in the survey reported here, which toock

place August 28th - September 10th 1966,

The vessels taking part, and the scientists in charge of each

vessel were:

U.5.8.R, R/V Akadenik Knipovich Yu. K. Benko
R/V Fritjof Nansen A.S, Seliverstov
Horway R/V Johan Hjort L.Midttun,P.T,.Hognestad
R/V G.C.Sars C.Dragesund

England R/V BErnest Holt D.J.Garrod

The success of a survey of this kind depends upon close cooperation
between scientists of different disciplines and a full list of those taking
part is given in an appendix,

The preliminary programme for the 1966 survey was discussed at a meeting
in Bergen in June 1966 and final arrangements were concluded in Hurmansk
on August 25th -~ 27th. When the survey had been coumpleted a third neeting
was held in Tromss, Norway September 11th - 14th to analyse the data
collected.



2, Programme and Methods

The survey track of the five vessels is shown in Figure 1.
This is similar to the 1965 grid, but the participation of the addi-
tional vessel made it possible to survey the whole area in nore detail,
and to extend it further west intec the Horwegian 3ea.,

Thie basic technique emploved was echo-scunding of the pelagic
scattering layer with periodic midwater trawl hauls to identify the
races (Dragesund and Olsen 1965). Sc far as possible the apparatus
used was standardised between vessels, but to ensure comparability of
the results a preliminary intership calibration experiment was carried
out before the survey cormencode

During the survey a contindus record of the peiagic scattering layer
was collected with trawl stations being placed at appropriate intervals
and depths determined by the characteristics of the trace, but not more
than 40 miles apart in areas where a scattering layer was being recorded.
In addition some control trawl hauls were carried out on the sea bed
to determine the presence of o-group fish that had already migrated
out of the pelagic scattering layer.

Pigure 1 also indicates the grid limes which were worked as hydro-
graphic sections in order tec relate the distribution of crganisms in
the scattering layer to the principal hydrographic features of the

i

regicn.

3. General Outlime of Results

The time available at Tromss at the end of the survey was not suffi-
cient to carry out a comprehensive analysis of the data, In particular
it was not possible to coumplete the interpretation of the hydrographic
data in the absence of salinity determinaticns, and in the fish samples
there are evidentiy some very interesting variations in the development
of the o-group stages between different areas. These aspects of the
investigation will be reported at a later date and this preliminary
report will only describe the distribution of temperature and of the

o-group fish with comments on their zazbundance,

3. 1. HBvdrography

On the hydrographic sections of the survey bothh temperature and
salinity were recorded in order to determine the current and transport
system which has carried the o-group fish from the spawning grounds up
to their present localiities, At present the salinity samples have nct
been aﬁﬁysed so it is only possible to discuss the temperature conditions

which are presented as a series of heorizontal and vertical secticns in
o)

Figure 2, 3 and 4,
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Zven in the absence of the salinity measurements the general features
of the current system are evident as tongue ~ shaped displacements of
the isotherms, for example off West Spitsbergen and along the banks of
Novaya Zenlya,.

In the scuth western Barents Sea, up to approximately 37OE the tempera-
ture of 0-30 m layer was somewhat lower than average, and in the scuth
eastern area it was considerably below the average for this time of
yvear, Similarly the mean temperature of the 0-200 m layer of the Horth
Cape - Bear Isiand section was 5.506 (O.SOC below average) and in the
Kola sectiom across the Murman Current the anomaly ¢f the $-20C nn layer
amounted to ¢ 1,3°C ( 0-50 @ layer - 0.70°C and 50-200 m iayer- 1.5°C).
Slightly above average surface water temperatures were only found in a
very narrow band off the Murman Coast.

These predominantly negative anomalies suggested that either there
has been an increased level of thermal loss from the sea surface curing
the winter of 1965/66, or the volume transport within the current system
is below average, However, it is not possible to reach a definite con-

clusion untii the salinity determinatiocons bhave been analysed,

3. 2, Distribution and abundance of o-group fisia

A chart of variations in the demnsity of the total pelagic recordings
is presented in Figure 5. It can be seen that the most dense traces
were obtained between Noxth Cape and Bear Island, at Spitsbergen, and
in the eastern Barents 3Sea, but as in previocus surveys many other
orgamnisizs besides the o-group fish have contributed to these traces,

In gemneral terms the o-group fish were most abundant in the west and
central area of the Barents Sea., Elsewhere adult herring were present
in the north-eastern Norwegian Sea (73°00'N - 75°CC'N and 05°00'E
15008 ) and herring of the 1963 and 1964 year-classes were present
cff the East Finunmark coast southeastward to kOOOO’E. Similarly adult
blue whiting were found alcng the castern boundary of the Norwegian Sca,
and adult polar cod and capelin were widely distributed in the ncrth-
eastern Barents Sea from south east of Hope Island, east to Novaya
Zenlya through the area where the pelagic scattering layer was almost
entirely absent., Concentrations of adult poclar ccd alsc extended into
the south eastern Barents Sea,

These larger echo scatterers gave a readily identifiable trace which
could be excluded from the total survey trace in Figure 5, However, in
addition, in the north-ecastern Barents Sea, in a limited area neaxr the
Norwegian coast, and at Spitsbergen, the o-group fish were heavily mizxed
with larger invertebrate organisms, particularily PBuphausidae, Amphipodae
and variocus medusae, Some allowance has been made for this in assessing
the distribution and abundence of o-group fish of different species

which are illustrated in Figures 6-11,
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These distribution charts are plotted from a consideraticn ¢f the
density of echo-traces attributed tc the varicus species according to
the trawl hauls, These catches were also used to confirm the general
level of abundance which has been assessed on a scale 1-4 with isolines
enclosing arecas with reliably distinct levels of trace demsity, It will
be appreciated that these quantities are not precise, but close similari-
ties between the catches of different vessels surveying the same area
confirm the general levels shown in the charts,

In addition to the o-group fish of the species discussed below,
o-group fish of other less important species were also recorded.
For example o-group catfish were very widely, but sparsely distributed
and o-group Lumpenus, Cottidae and Myctophidae were occasiocnally reported

and a very few o-group greenland halibut were recorded west of Spitsbergen,
3. 2., 1. Herring (Figure &)

The o~group herring were restricted to the MNorwegian coastal belt
with a slight extension northeastwards from North Cape, Hone were recor-
o . o
ded north of 72°C0'Il or east of 34 00'E, It appears that the o-group

herring had not penetrated intc the fiords at the time when the survey

3
was carried out although they were present in the coastal waters,
In 1965 the c-group herring had a more coffshore distribution.

A very few scattered individuals were recorded along the West
Spitsbergen current,but they did mnot form any identifiable recordary
"patch", This distribution contrasts witih the results of the 1965 sur-
vey which recorded two patches of approximately equal abundance, one
rmidway between North Cape and Bear Island, and a second ncrith west of
Bear Island to Spitsbergen,

At that time the abundance of the 1965 vear-class of herring was
estimated to be very low ccocmpared to the more abundant, but still below
average year-classes of 1963 and 1964, On this basis the present survey
suggests that the 1966 year~class is also excepticnally low and this
corresponds with the results of Horwegian and U,S5,5,R, larval surveys

carried ocut off the Norwegian Cocast earlier this year,

3. 2, 2, Cod (Pigure 7)

The distribution of c~group cod was broadly similar to that of
herring, but extended further to the north east, towards Central Bank.
Zven within this areca they were very scarse indeed, Only 20 individuals
were causht and in view of this scarcity only the trawl stations where
cod were taken have been shown in tihe chart: no isclines can be drawn,
Ho c=group ccd were found north of Bear Igsland and extensive bottom
trawling in that area at varied depths, and elsewhere in the eastern

Barents Sea, failed tc locate any o-group fish on the sea-~bed.
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This confirms Baranenkova's opinion that o~group cod are still present
in the pelagic scattering layers at the time of the survey (Baranenkova,
Drobysheva and Poncmarenko 196L), Therefore the 1966 year-ciass of
cod must be expected to be very poor indeed and this again confirms

the results of larval surveys carried out earlier this year.,

3. 2. 3. Haddock (Figure 7}

O~group haddock were even less numerous than the cod, only & specie-
mens being caught during the survey, For this reason the data have been
illustrated in the same way as for the ccd and included in Fig.7.

MNone were recorded as far north as Bear Island, but it is mot possible
to define their distribution accurately, However, it is clear that as

for herring and cod the 1966 vear-class must be extremely poor,

3. 2. 4, Saithe (Figure 7)

The o-group saithe have not vet been found in the scattering layer
forming characteristic traces, This was also the case during the present
survey, although a few specimens were taken in the trawl catches,

The o-group saithe were found somewhat more westerly and northerly

we
distributed than the cod and haddock (Pigure 7).

3. 2. 5. Redfish (Figure 8)

O-group redfish were by far the most abundant pelagic cecho scatterers
in the western Barents Sea south of Bear Isiand between 15000'E and
33000E. The western boundary cof this distribution corresponded closely
with the edge of the continental shelf and spread north and eastward
along the main branches of the oceanic currents, reaching as far ncrth
as Prince Charles Foreland coff West Spitsbergen and to the Cemtral Bank
and Skoclpen Bank in the east, However,'in the West Spitsbergen current,
the distribution of c~group redfish was very indistinct and only scattered
individuals were present in trawl catches north of Bear Island,

Within the main "patch" it was possible to diginguish a higher level of
abundance which is indicated in the chart and which again reflects the
ocrientatiocn ¢f the "patch" along the path of the most important water
currents,

The main concentraticn ¢f o-group redfish co¥responds very closely

with the distribution recorded in the previous years, but its noritherly
extension to West Spitsbergen was very poorly represented compared to

the results of the 1965 survey.

On the other hand the complete survey suggests that in 1966 o-group
redfish are significantly more abundant than in 1964 and 1965 although
these two vear-classes woere also considered to be above avorage strength.
Cocmsequently this holds a good prospect for the redfish fishery in future

Vears.



3. 2. 6., Capelin {Pigure 9)

O-group capelin were found over a very wide area, but once again
in contrast to the 1965 survey they were pcorly represented alcng the
West Spitsbergen current with only a slight trace being recorded between
Bear Island and the South Cape of Spitsbergen, The main patch was situ-
ated slightly further to the east than the concentration of o-group
redfish, with a western boundary at about ZBOOO’E and extending far to
the north-east tc the latitude of Hope Island and south-east to the edge
of the survey area., It will be evident from the chart that the distri-
bution of o-group capelin tended to be discontinucus within this whole
area, but it is possible to say that the main concentration lay between
7TOOO'N and 7MOOO'H. o-group capelin were not found close to the Murm
and Fast Finnmark Coast although spawning is known to have taken place
in the latter area during 1966,

The distribution is centered further north and east than the o-group
capelin recorded in 1965 and they are comsidered ta nore abundant this

vear,

3. 2. 7. Long rcugh dab {(Figure 10)

The distribution of long rough dab overlapped that of o-group cape-
lin over a wide area,; bdbuit it extended further to the northwest beyond
Bear Island tc Spitsbergen and it had a particularly marked northeast-
ward extension past Hope Island and beyond the limit of the survey,

Long rough dab do not give such a well defined echo as cther species

so that it was not possible to form a reliable estimate of the varyin
abundance of fish within the whole area. However, the trawl catches
indicate that there was an areca of greater abundance in the scuthwestern
half of the total distributionm, between 72°00'N to 74°00'N, and 17°00'E

to 35OOO'E. This is very similar to the results of previocus surveys.
3. 2. 8, Polar cod (Figure 11)

This year it has come desirable to consider the distribution of
polar cod because for the first time o-group fish of this species were
found in significant quantities, Figure 11 shows the great difference
between the distribution of polar cod and that of the other species,
Two concentrations were found, one in the southeastern Barents Sea, from
&OGOO’E, gast and northeast beyond the limit of the survey area, A sccond
dense patch covered the banks west and south of Spitsbergen with a "tongue
extending as far south as Bear Island, Here again the northerliy limit

of the distributiocon could not be defined within the survey area,
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Lk, Length Compositions (Figure 12)

Figure 12 shows the length composition of o-group redfish, capelin,
long rough dab and polar cod, as taken from the total catches of each
species by the U,S.,S,R, and Horwegian research vessels, The numbers of
o=-group herring, cod and haddock were not comsidered adequate tc construct
an accurate length compositicn. It is not possible at this stage of the
investigation to comment on the cocumparison with the length composition
recorded in 1965, or on the possible variations in length recorded in

different parts of the area surveyed,

5. Discussion

There are a number of marked contrafs between the distributions
recorded in 1966 and those of 1965, In particular the herring had a very
much more coastal distribution than in 1965) although further east,
beth co-group capelin and long rough dab were absent from the coastal
waters off the Murman and Fast Finnmark coast, This second feature alsoc
cccurred in 1965, Further north both c-group long rough dab and capelin
had a very much more proncunced north easterly extemsion of their distri-
bution than in 1965 and both species and also o-group redfish were rela-.
tively poorly represented northwest of Bear Island, In contrast polar
cod were very much more numerocus than in 1965 and had the extension
scuthward from Spitsbergen and Bear Island which has nct been recorded
in previcus surveys.,

The analysis of the hydrographic data has not yvet been carried far
enough to relate these differences in the distribution of o-~group fish
tc any distinctive features of the distributiocn of the water masses,
However, an attempt has been made tc compare the distribution c¢f o-group
redfish and the isotherms in 50 m. Judging from Figure 13 it seems to
be a fairly good correlation between the L°C isotherm and the border
of the redfish distributicn. This fact indicates that the transport of
péstlarval fish takes place along the path of the meost important water
currents and comnsequently it will be of great importance to relate
differences in distributiocn of o-group Tish with any variations in the
hydrographic conditicn,

Investigations carried out by U.S,5,R. earlier in the year have
suggested that water transport to the Bear Island area has been weaker
than usual (Kislyakov ~ verbal communication). It is also worth noting
that the distributicn of o-group capelin lay further to the east than
the distributicn of co-group redfish and this must be related to differen-

ces in either the time or area where spawning takes place,
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&, Recommendations

1) The scientists participating in the survey comsider that the
results are of sufficient interest,that the work should be continued

at least until such time as wider fluctuation in year-class strength

ol

of the important specics have been cobserved, and until separate assess-—

=

ments of the strength of these same year-classes can be deduces from
the commercial fisheries, It will then be possible to evaluate the
accuracy cf the method for deternmining year-class strength and will
provide further informaticn on the distribution of mortality of young
fish during the first year of life.

2) The survey should be maintained in its present enlarged scope
for the time being, with a further extension of the area, scuthwest
along the Horwegian ccast, to be surveyed before or after the main
work as carried ocut this year.

3) Bvery effort should be made tc improve the techniques and appara-
tus employved in the survey, particularly with respect to refining the
guantitative assessment. of the traces, and to identifying the echo-
scatterers by new methods in addition to the central midwater trawl

hauls,
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Appendix

Scientific personnel

U.5.3.R, R/V Akademik Enipovich,
R/V Fritjof Hanmsen.
Norway, R/V. G.0O,Sars;
R/V Johan Hjort.
England, R/V Ernest Holt,

Yu.X, Benizc, A.G, Kislyakcv,
AL,A,Chernyshevich, I,.?,PFPenina,
Z.5. Demidenko, N,G,Zherebtscva,
A,S5.8eliverstov, A.I, Mukhin,
R.,1. Sarynina, L.Ya.,Kaverina,

A.,T, Chulkova, V,N,Dokuchaev,

C,Dragesund, I,Hoff, O.,Martiansen,
B.,Myrseth, O,Chruickshank,

G, Dangolt, C.,A, Lewis,

L. Hidttun, P.Hognestad,
B.Brvnildsen, 0,Nakken,
Weletvedt, H,E,.Clsen,5,Agdestedn,

Sujatno Birowo.

B,J.Garrod, R,R,Dickson,
R,B.Mitson, J.E.Nicholls,

B - :K. Clarke .
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