L ]

Thigs paper not to be cited without prior reference to the author j[:>

International Council for the C.M, 1971/H:6
Exploration of the Sea Pelagic Fish (Northern) Committee

Results of Soviet Investigations of Blue Whiting
in the Norwegian Sea in Summer and Autumn 1970

*

o . o

by -@- | THUNEN
VelNe Kuznetsovx) , Digitalization sponsored

by Thinen-Institut

Summary

This paper deals with the biology, behaviour and distrib-
ution of Blue Whiting concentrations in summer and autumn 1970.

It was found that Blue Whiting concentrations were distributed
over o large areca of the Worxrwegian Sea, the largest concentrations
were observed in the western and southwestern Norwegion Sea, and
also in the arca of nixed waters of the "wedge" of the East-
Icelandic Current at surfacce temperatures of 6-9°C,

In summer, Bluc Vhiting concentrations were the most dense
at night, the fish were feeding intensively on plankton and they
distributed in the upper water layer at o depth of 20 - 50me In
day-time, the concentrations were scattered, active and stayed
decper (40-80m),

The 24-hours amplitude of vertical migrations in October-
November was considerably larger. 'Lt night the concentrations were
observed at a depth of 40 - 100 m, depending on the light; in
day~-time, the fish moved down to o depth of 350 n.

The summer concentrations werc composed by the 1966-1964
year classes ot an age of 4+ to 6+ years, the predominating
" length being 24 - 29 cm. In cutumnn (October-November) Blue
Whiting of the 1965-1961 year classes, 5+ to 9+ ycars old,
and 27 - 31 cn long were the most important.

The analysis of the age composition in summer and autumn 1970
indicates that the 1966-1961 year classes are rich and that large
stocks can be cxpected in the next few years.

It is knowmn that the habitats of Blue Vhiting in the Norwegicn Sco
arre almost the same as those of herring and that their positions to o great
cxtent arce determined by hydrographical conditions (Andriyashev, 1954,
Zilanov, 1966).
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Our investigations of Blue Whiting in the Norwegian Sca aimed at a
clarification of-the behaviour and distribution of the main concentrations
in summer and autumn; to continue our study on the biology, and to de-
termine the length and age conmposition. .

Material and Methods

The data presented in this paper were collected in the Norwegian
Sca. The work was carried out on board the PINRO research vessels
"Akademik Knipovich" and "Fridtjof Nansen" in June-July and October-
Movenmber 1970, TFighing for Blue Whiting concentrations was conducted
by o mid-water trawl with o 12 mn mesh net inserted in the codend. The
fish were nmeasured fronm the tip of the snout to the end of the middle
rays of the tail fin, During the period mentioned, 4 066 fish were
neasurced. Age was determined by unbroken otoliths which were kept
in alcohol for 7 - 10 doys. Before examination, the otolith was placcd
on a darkened slide and its surfacc was wetted with glycerine. Year
rings vere counted under o binocular in reflected light. 434 Blue:
Vhiting were aged,

Distribution and length-age compogltlon of Blue Vhitlng in sunmer
ond autumn 1970 . PRI ‘ ,

In June 1970 the surveys covered the area from 60°30'N to 7l°loty
and between Iceland and lNorway.  Blue Whiting concentrations were .
digtributed over a great area of the Norwegian Sea (Pigure 1). The
densest concentrations were obsecrved in the western and southwestern
parts of the Norwegian Sca and also in the arca of nixed waters of theo -
"yredge" of the East-Icclandic Current.

In Junc-July a group of large trawlers (BMRT) fished successfully
for these concentrations by pelagic trawls. Dense concentrations af
Blue Vhiting were found in great patches W1th1n an arca of 10-15 n”,
These concentrations were registered on an ecchogram as a dense layer
with local concentrations and scatterings.

Dense Bluc Vhiting concentrations were mainly found when the surface
temperature was 6-9°C., As to the diurnal vertical migrations of Blue
WVhiting, it should be noted that feeding concentrations were the densest
ot night; they were intensively feceding on plankton in the upper 20-50 n
layerx, In day-tine Blue Uhiting concentrations were moxre scattered,
active and romained deceper (40-80m). An analysis of the catches of the
fishing fleet from the surmer concentrations of Blue Uhltlng in the
Norwegian Sea showed that the observed fluctuations in catch size during
a 24 hour period are clogely connccted with the behaviour of the fish
and particularly with their diurnal vertical migrations. The greatest
catches, about 20-25 +tons per trawling were taken at night.

Vhon the heating of the mixed waters of the East-Icelandic Current
started, it resulted in an insignificant displaccment of the densest
concentrations of Blue Whiting in a northern and northeastern dircction
in the second half of Junc.

In Junc the concentrations of Blue Whiting consisted of fish of

. the 1968-1961 yecar classes at an age of 2+ to 9+ years and from 18 to

32 cn long (Figure 2). Speclmenv of the 1966-1964 year classcs at on
age of 4+ to 6+ years (70.0%) and 24-29 cn long (72.4%) predoninated in
the catches. In July no great horizontal nigrations were undertaken by
the Blue Vhiting concentrations, but insignificant dlplacements in
northern and northecastern dircctions was obscrved, As in June, fishing
concentrations were mainly distributed in mixed waters of the East-
Icclandic Current (Figure 1), Mo considerable changes in the behaviour
of Blue Whiting verc observed in July compared with June, but the
anplitude of vertical-nigrations-increascd.--In the day-tine_they
nigrated to 100 m depth.
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Echometric and hydrographical nicro~-surveys carried out in fishing
arcas showed that the densest concentrations were digtributed at a
depth of 25-50 n , where the temperature was 3-6°C,

In July Bluc Vhiting concentrations consisted of fish of the
1969-1959 year classes, 1+ to 11+ yecars old and 20 - 33 cnm long
Figure 2). Tich of the 1966 -~ 1963 ycar classes, 4+ to T+ years old
69.0%) and 26 - 30 cn long (86.4%) dominated in trawl catches.

Investigations of Blue Whiting in Octobexr~llovember 1970 showed
that their concentrations were distributed over a great area of the
Norwegion Sca (Figurc 3), as in surmor. Echo-surveys showed that
densce fishing concentrations werc mainly obscrved in the frontal gzone .
(cast of Iceland) where the temperaturc in the surface layer was 4-5°C,
then the water temperaturce decrecased, the density and frequency of
Bluc Vhiting also deercased markedly. Studics of the distribution of Blue

- VWhiting concentrations in October-llovenmber in relation to temperature

conditions showed that the cooling of water nasses resulted in ni-
grations of the densest concentrations in o southern and southecastorn.
dircction,

The amplitude of the diurnal vertical migrations was greater in
October~llovenber than in sumnner. In day-time the fish vent down to
350 nsy at night the concentrations were found at a depth from 40 to
100 n depending on the light. .

The length and age conpogition of Bluc Whiting in October-Hovenber
is shoun in Tigurc 2 which shows that in October-November 1970 the con-
centrations in the Norwegian Sea consisted nainly of the 1968-1959 year
classes, 23-34 cn long and 2+ to 11+ ycars old. Specimens of the 1965
to 1961 year classes, 27-31 cm long (82.5%) and 5+ to 9+ years old
(80.1%) werc predominant in the concentrations.

Conclusions

Investigations of Bluc Vhiting carried out by the Polar Rescarch
Institute in 1970 showed that the fishing concentrations in summer and
outunn were mainly found in the southwestern part of the lorwegian Sea,:
in the arca of interaction of the cold Bagt-Iceclandic Current with the
warn Norwegian Currcnt,

Fish of the 1966-196.4 ycar-classes, 24-29 cm long and 4+ to 6+ years
old donminnted the sumner concentrations. In autunn (October-Hovember)
Bluec Vhiting of the 1965-1961 year classes, 27-31 cn long and 5+ to 9+
years old werc predominant. Exanination of the age composition in the
samples collected in sumner end autunn 1970 shows that the 1961-1966
year classes arce rich and large stocks of Bluec Whiting can be cxpected
in the next few ycars. '
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Figure 1. Distribution of Blue Whiting concentrations in the
Norwegian Sea in 1970; in June (1) according to
echo-surveys; in June (2) and July (3) according
to the dispersion of the fishing fleet.
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Figure 2. Length and age composition of Blue Whiting
in summer and subturm 1970.
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Figure 3. Distribution of Blue Whiting concentrations in
the Norwegian Sea in 1970.

Tn October (1) and November (2) according to
experimental trawlings, in October (3) and
November (4) according to echo-surveys.



