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1. Introduction 

Representatives of the countries participating in the previous O-group 

surveys CU~S.S.R., Norway and England), agreed that the results achieved 

in 1965 al1.d in 1966 shOlved considerable pror.ilise for deternin.· the abunda....'1.ce 

and distribution of O-group fish of the different species of commercial 

ir..lportance. It vIas therefore concluded that a siGilar survey should be 

carried out L""1. autur~1. 1967 with especial reference to the distribution of 

O-group herring, capelL""1., cod, haddock a....'1.d redfish, but including other 

species inport~~t to the ecological systen of the area e.g. long rough dab 

fuLd sai the. 

The vessels taking part a.."2d the scientists in charge of each vessel 

w·ere: 

U.S.S.R. 

Hor-way 

England 

R. V. "Akadenik I{nipovich ll 

R.V. "Fritjof Nansen ll 

R.V. IIJohal1. ~~Ijor1;1! 

R.V. "G.O.Sarsll 

R.V. IIErnest 1101 tU 

Yu.K.Benko 

A.S, Seliverstov 

O.DrageSlli1.d, P.T.Hognestad 

L.Hidttun, S.Olsen 

D.J.Garrod 

Following prelini..'lary plaJ.ll1.ing in Bergen in June 1967, fu""1.d at Hurnansk 

on 22-23 August, the survey was COLllilenced on 24th of August al1.d contL~ued 

through 9th Septe~ber, ~""1.d was followed by a neetll1.g in TrODS0 9-12 Septem

ber in order to exchange data al1.d analyse the results. 

2. Hethods 

The tecP..J."liques used were exactly the SaEle as those used in the previous 

survey of 1966, naLlely the estination of the density: distribution fuLd 

identity of the pelagic scattering layer by echo-SOUIldh""1.g: supported by 

direct saE1pling , .. rith a pelagic travll. In order to i:o.prove the qUfuLtitative 

aspects of the survey experiruents were also carried out with echo integra

tion tec~Liques and with high frequency echo-solli1.ding (100~1z) in order to 

give Dore precise details of the L~frastructure of the scattering layer, 
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The survey grid, which c~~ be seen L~ Fig. 1, follows closely the grid 

of 1966 with extended coverage to the north-west ofvest-Spitsbergen1 as 

far as 80°00 1 NE t 2.:.-:ci to t!-:e sout:i:l-~lest off .the Nor»legia."1. coast to 1 0°00 I E 

and 67°j\J the latitude of Vestfjord. 

3. Results 

A conprehensive anal:~is of the data could not be carried out during 

the tine available at TroDs0. In particular it was not possible to prepare 

a complete synopsis of the hydrographic situation, but nevertheless it is 

possible to identify the main features of thw distribution of O-group fish 

and to contrast it vnth the distribution observed in previous years4 

3. 1. Hydrography 

The salinity saQples have not yet been analysed and only the tenpera

ture condition in a series of horizontal and vertical sections are presented 
1<'" \~J..gs. 2, 3 a..."1.d h). 

In the section Bear Island towards west the tenperature of the surface 

layer viaS approxinately 140°C higher than in 1966 (Fig. 4). The tenperature 

also appeared to be higher in the deeper layers and this Day have been 

caused by increased transfer of heat within the branches of the Norwegian 

Current. 

It is evident froe observations made by U.S.S.R. that the large anonalies 

which have been observed 'vi thil'l the North Cape Current durin.g the last years 

decreased li-: the spring and sunner of 1967. Thus, the teoperature of the 

0-200 metre layer .,vithin the section North Cape - Bear Isla..."1.d increased 

during the period March to August with O.7°C compared to a normal L~crease 

o:f O.l~oC. In the 0-200 D layer the absolute value of' the tenperature was 

'.7°C i.e. slightly below average, and in deeper layers (f'roD 200 ill to the 

bottom) the tel::lperature vias above the long-tern average and about 1 0 C higher 

than in 1966. 

In the section crossing the Murman Current in the Kola meridian, fu~d 

furtller east, the temperature in 1967 is alQost at average level ruLd consi~ 

derably higher than last year (Table 1). 

Table 1. The temperature in various layers ncasured in the Kola section 

(70°30 1 N - 72 0 30 r N). 

YearLLa:ler 0-50 D :20 - 200 D 0-200 El 

1967 7.5 4.05 4.9 
1966 6.6 2.7 3.6 
average 7.5 Ll-.05 4.9 

In the Goose Bank Current the 3°"" v isotern extended to the meridian 45°00 1 E 
in 19671 whereas in 1966 it extended 

0 
only to 35 oor E .. 
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During the period of this survey the surface teoperature in the 

western areas reached the long-tern average 1 at the Kola neridian it 

was 0.5°C higher thru~ average, and in the shallow waters of the south

eastern area it was considerably above average ru~d Jo5°C higher thru~ 

in 1966. 
Thus, in general the distribution of temperature observed in the 

Barents Sea in 1967 was near the long tern average, in contrast to the 

low temperatures observed in 1966. This change which began in sprL~g 

1967 has been brought about by increased transfer of heat by the current 

systeo.. 

J. 2. The distr~bution fu~d abundru~ce of O-group fish 

The variation in total density of the scatterL~g layer is shown DL 

Fig. 5. As in previous years this figure includes also traces from organ",isms' 

other thfu~ the O-group fish, especially froo certah~ ll~vertebrate species 

of Hedusae, EuphcLusidae, Amphipodae, 1-1hich contribute to the uppermost 

scattering layers. The illustration also includes the contribution from 

fish of older age grbups laying in nidwater down to 250 D. 

Intership caLibration of results obtained from the sane area has shown 

that the methods used give consistent agreenent between vessels as to the 

location and density of the traces. Variations in echo abundance have been 

expressed on a subjective scale of 0 to 4. The experinents with electronic 

integrators show that these subjective estinates are too coarse ru~d rather 

inaccurate at high densities. Further experimental work on the influence 

of diurnal variation in the distribution of the scatterers is also neces

sary before more precise quru~titative measurements can be nade. 

The results sho"w clearly that the main distribution of the scattering 

layer was almost entirely confined to the central part of the Barents Sea 

between the meridifu~s 20°00' E fuLd 45°00 1 E. with a subsidiary concentra

tion further east along the coastal waters of Novaya Zeruya. In 1966 this 

prDLcipal scattering layer extended eastward fron meridian 15°00 1 E. 

On the Svalbard shelf and off Vest Spitsbergen there was a marked contrast 

in the total ablli~dance of scattering layer as compared with last year. 

The density vlas relatively lmv on the banks, but on the other haJ.'1d there 

were significru~tly greater concentrations of the nid-water shoals off the 

edge of the continental shelf. 

Apart from the principal O-group species discussed below isolated 

specinens of Anarhi-ehas, Agonus, TriglopsrnBeptagonus, were also recordedJ> 

and O-group oackerel t Argentina and Myctophuo occured in the south-western 

area of the survey off Vestfjord. It was noticed that the HyctophUG in 

particular were nore nUL~erous and wore widely distributed than in previous 

years. 
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3.2.1. Herring (Fig. 6) 

Throughout the entire survey O-group herr~~g were only located ll~ 

snall numbers ll~ isolated patches in the south-western area and off North 

Cape. The abundance was probably lower thfu~ that of the 1966 year-class, 

which itself is regarded as beLl& d very poor Olle~ 

Thus, in all three years during 1-1hich the joLl. t surveys have been 

carried out, the recruitment to the Norwegifu'l. spring spawning stock of 

herring appears to have been extremely low. It is, therefore, to be expected 

that the inpact of these three very poor year-classes on the ablli~dance of 

the exploited stock will in due tiDe be seriously felt. 

Cod (Fig. 7) 

O-group cod with a length rful.ge 40-90 om (Fig. 14) were distributed 

throughout the area north of Norway between the approxioate lioits of 

25°00 1 E to 38°00 1 E with a narrow extension along the Murnllil coast. 

HOvlever, they were absent from a small area of coastal water off the 

e.astern FimlDark coast. Even Dore iDportant and unexpected, no O-group 

cod were found on the Svalbard shelf, either to the south-east of Bear 

Islllild, or ~~ywhere in the nain part of the Vest Spitsbergen Current. 

In cooparison with previous years it is clear that the 1967 year-class is 

rather weak though more numerous than those of 1965 and 1966. During the 

early years of the life history there is very little novement of cod between 

the Barents Sea ful.d the Svalbard shelf, so the present distribution suggests 

that recruitment to the cod stock on the Svalbard shelf will be very poor 

h'l.deed, and it is noticeable that this year the O-group cod are alcost 

entirely distributed within the Barents Sea itself. 

3.2.3. Haddock (Fig. 8) 

Haddock were observed witlLin the general linits 20°00 1 E and 35°00' E 

with an extension towards south-east off the Murman coast. This distribu

tion follows basically the same pattern as h~ previous years, though they 

did not extend quite so far to the east as the O-group cod. There were some 

variations in abm~d~~ce within the nain distribution of the haddock stock, 

with a higher concentration in the central part of the region. Overall 
considerablv 

these haddock were more numerous than in 1965 ~~d 1966 t but it is not yet 

possible to assess how ouch better this year-class night be. 

Saithe (Fig. 9) 

Saith~ were distributed over the Barents Sea more widely than cod 

and haddock, ruld III contrast to these two species a considerable number 

of saithe: shoals was found and identified along the Vest Spitsbergen 

Current. Recently ingested O-group saithe were found in stonach contents 

of cod at Bear Island, and positive identification of shoals extended to 

78°00 1 N. However, siQilar traces were recorded north-wards to the linit 

of the survey. 
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The experience of this year has also shown that already at this stage 

the saithe tend to form shoals with high target strength, indicating high 

numbers of individuals in spite of the relatively small size or volume 

of the shoals. This is confirmed by SOhle incidental catches, -...lp t~oo tons 

LL one shot by Norwegian purse seiners fishing for herring LL the area at 

the brim of the survey_ 

Evidently the present sampling technique is quite inadequate for the 

fast-swiQP1L~g1 shoal-forming O-group saithe. Nevertheless, it can be con

cluded that this year the abU1~d~Lce of saithe fry is exceptionally high 

with the main concentration in the area to the west and northwards from 

Bear Island. There is no previous observation of a comparable oceanic mass 

distribution of O-group saithe, and no hypothesis c&~ at this stage be 

advanced as to the chances of survival of these yOU1~g fish. However, it is 

noticed that at the time of the survey the condition of the saithe fry was 

good and their size (Fig. 14) rather large for their age. Consequently, 

unless a mass mortality occurs the indications are that the 1967-yearclass 

of saithe will be very rich. 

3.2.5. Redfish (Fig. 10) 

The O-group redfish were found to extend less far to the north thfuL 

in 1966 with fewer identifiable traces in the Vest Spitsbergen Current. 

This more liwited distribution is perhaps consistent with their reduced 

abunda..Lce cOwpared with the tvlO last years, an.d it may also be significant 

that the redfish caught in the trawl catches had a lower length range th~~ 

in 1966, 20-50 mm in length (Fig. 14) compared to 30-60 mm last year. 

3.2.6. Capelin (Fig. 11) 

The distribution of the young capelin was much the same as DL previous 

years, beLLg principally more to the eastward than the distribution of cod 

and haddock, with well defined extension and area of increased abundru~ce 

along the main currents, reachh~g almost to Nowaya Zemlya. One of the main 

features of the distribution of the O-group capelin this year compared 

to that of 1966 is the close approach to the Murman coast. Last year the 

capelin distribution had a well defined southern boundary. It will also 

be seen that li~ contrast to cod, isolated ?tches of capelin were located 

in the Vest Spitsbergen Current, off the Storfjordrenna. The extent and 

overall density of the distribution suggest that though they may not be 

quite so nUDero~s as in 1966, nevertheless this is an indication of a good 

1967 year-class of capelll~. 

3.2.7. Long rough dab (Fig. 12) 

As in previous years the O-group long rough dab were distributed fur

ther to the north-east than any of the other warn-water species. This con

curs with the presumed area of the SpaWnllLg relative to the spawning gro~~d$ 

of cod , haddock and redfish. Even so, comparison of the distribution of 

long rough dab with the isoterms at 50 Eetre indicates that the nain area 

of distribution is confined by the cold water front of the north and eastern 

Barents Sea. Very few long rough dab were observed llL the Vest Spitsbergen 
Current. 



- 6 -

3.2.8. Polar Cod (Fig. 13) 

This species were fOUiLd distributed L~ exactly the same area of the 

eastern Barents Sea as in previous years, 1cJith a roughly comparable ab1lll

dance. However, no cencentration was to be found on the Svalbard shelf. 

This is a marked change from last year and Dust indicate that their total 

abundance is lower. 

3.2.9. Adult and juvenile pelagic fish 

It has already been noted that the survey detected mid-water shoals 

of age groups other than O-group fish. 

Maturing capelin were observed along the slope east of Bear Island 

to north-east of Hope. Island with the densest concentrations on the Hope 

Island B&~. Some few adult capelin were also fOUlLd further east on the 

Central Bcu'lk atLd near Novaya Ze:w.lya .. 

I-group capelhL were observed over a wide area east of 42
0

00! E 

stretchll~g from Cape KanllL to 74°00 1 N. Scattered observations of I-group 

capelin were also made on the Central Balli~ east of Bear Island. 

Adult polar cod were observed over a wide area stretching fro~ the 

shelf east of Bear Islmld to Hope Islmld, the Central Ba.:;.1.k and the Novaya 

Zemlya, where the greatest concentrations were observed. 

Shoals of fat herrll'lg (1963 lliLd 1964 year-classes) were distributed 

at the entrances of Varangerfjord ~Ld Kola Bay, and at the time of the 

survey mature herrDLg were concentrated h'l an area north-west of Bear 
o 0 0 I ,0· 

Island between 74 30' N and 76 OOt Nand 07 00' E to 12 00 1 E, 

Similar to the survey of last year, blue '~QitLLg were found over 
\ 

wide areas along the eastern boundary of the Nor""legiml Sea. In view of th€!, 
,; 

size of the area where blue whitDLg were observed it O&~ be concluded that~ 

the stock size of this species, which is presently unexploited, must be 

quite considerable. 

4. Discussion 

Although the broad distribution of the scatterL~g layer was rather 

similar to that of 1966, we have fOUl'ld considerable changes in its struc

ture. Firstly, redfish were less abundant this year1 cod and haddocl~ were 

prosu:'lt in larger numbers, but herrL'Lg were again very scarce indeed. 

Throughout the Barents Sea the distribution of total echo traces of O-group 

fish corresponded very well with the distribution of the isoterQs recorded 

at the hydrographic sections. The extension of the capelin, cod, haddock 

ru~d redfish along the maLL part of the Goose Bank is very clear. It is also 

clear that this year the O-group fish have penetrated along the east coast 

of Finnmark &~d the MUrn&L coast in the hurman Current, leaving a relative

ly barren area on the East-FimLBark coast. The presence of concentration 

of O-group fish in these coastal waters contrasts with the result of 1966 
when the scattering layer was confined more to the Goose Bank Current with 

no significaJ.'1t traces along the coast. 
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To the north the weakness of the scattering layers on the Svalbard 

shelf and off Vest Spitsbergen is a very si5~ific~~t chfu~ge from 1966 
ru~d particularly from 1965. These changes are probably associated with 

the changes in hydrographic structure throughout the area and the return 

this year to near average temperature conditions. This might also be associ

ated with the large quantities of saithe found in the Vest Spitsbergen 

Current. The contrast between. this and the distribution of cod and haddock 
r 

has already been refered to, fu~d it seems possible that as ~~ the other 

species the difference may in part be attributed to differences in the 

location of the time and area of the spawnll~g with respect to the principal 

current system. 

Recommendations 

1. The results obtaD~ed during the three years surveys appear to be of 

sufficient interest to warrant a continuation of the work. The participa

ting scientists, therefore, recogmend that the joL~t survey should be 

repeated alliLually, at least until such time as separate assessments of the 

strength of SOIDG of the year-classes studied as O~group fish by these sur

veys can be made from the catches of the cOGmercial fisheries. 
1 2. The survey should be maintained in its present Scope and be carried 

out at the sage time of thG year~ For 1968 a tentative starting date of 

August 24th is suggested for the work at sea of all the vessels, but immedi

ately prior to this date Soviet scientists will carry out a pre-survey as 

a guide for fhLalizL~g the programme of the full survey to be discussed at 
sl~ 

a meeting llL Murman. This prograome will be established at a meeting in 

Bergen in June 1968, during which the surveying technique is to be thorough

ly reviewed. 

3. Since the main short-coming of the present technique appears to be the 

difficulties encolli~tered L~ identifYll~g the echo-recordhLgsf it is strongly 

recommended that high priority should be given to work on improvL~g the 

identification lliLd samplll~g methods. This work could follow two lines of 

approach, naL1ely: 

a) rnakll~g the catch of fish fry Qore efficient &~d reliable by impro

ving the design or type of the trawl used ~Ld simplifying the 

handlh~g and control of the trawl. Serious consideration should 

also be given to the application of a suitable small purse-seine. 

b) Refining and developll~g further methods of acoustic identification, 

for instance by applying echo-solliLders with higher resolution, and 

by carrying out more detailed studies of target strength and trace 

pattern of the scatterers. 

4. The experience gall~ed so far suggests that the subjective method of 

grading the intensity of echo-traces received is not adequate for proper 

quantitative assessments. Further efforts should therefore be made to 

develop ru~d utilize precise methods for obtaining unbiased qU&Ltitative 
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estimates of the echo-traces received. If possible, all vessels should 

during the 1968-survey use integrators, ru~d intership calibrations of 

the equipment should be carried out. It is also essential that theoretical --
and experimental work are conducted to establish the relationship between 

~~rated signal voltage and the abundance of the scatterers. 

5. The participating scientists will endavour to prepare each year at 

the end of the survey a progress report of their work for subQission to 

the appropriate cOIDQittees of ICES. It is recommended that a more compre

hensive fu~alysis fu~d record of the data should be published at intervals 

of J to 5 years. 

A suggestion for the scope &~d list of contents of the publication, 

comprising the data of the first four years ( 1965-1968 ), is to be pre

pared by the Norwegia...'1. participa...'1.ts .vi thin the end of 1967, to be circula

~ed for comments by their colleagues within June 1968~ 



6o•

75-

70.

65'

5 . 0' S . 10- Is* 20 7S' 30- 35-

SURVEY ROUTE AND GRID OF STATIONS

74.AIO.-6.SEPT . 1967

O HYDROGRAPHY

x KATHY TERMOGRAPH

O BOTTOM TRAWL
G PELAGIC TRAWL

40 •

Fig . 1 . Survey routes and grid of stations .

4S• SO' 55 •



•o•

75 .

70-

65 .

5 . 0• 5' 10' 15' 20 • 75 . 30'

Pig . 3 . Isotherms at 100 and 200 m .

35' 45. So. 55.

	o

75



77 •

as•

Fig . 2 . Isotherms at 0 and 50 m .

7

70•

6T



Fi
g
. 

4
.
Ve

rt
ic

al
te

mp
er

at
ur

e
se
ct
io
ns

No
rt
h

Ca
pe

- 
Be
ar

Is
la
nd
 a
nd
 B
ea
r 
Is
la
nd
 '
W

9°

NO
RT
H

CA
PE

„A
KA

DE
MI

K 
KN

IP
OW

IC
H"

4°

to
c.

31
 A
UG

.
2 
SE
PT

. 
19

67



so-

75-

70-

63-

Fig . 5 . Courses and total echo recordings .



s. s•

0• .

To-

10- is -

20.

:o •

Fig . 6 . Distribution of 0-group herring

25-

25-

30-

30.

Fig . 7 . Distribution of 0-group cod .

35-

Is-

40-

0.

45-

45-

50,

W.

ss .

ss•



00-

75-

70-

65-

so-

7S.

63•

Fig . 8 . Distribution of 0-group haddock .

Fig . 9 . Distribution of 0-group saithe .

so.

75•

70-

so-

65•

65,



6o •

7S •

70 •

6S.

S.

S

0 •

0•

0•

s

5 .

10- is-

W

is.

20-

20-

20-

2S.

is -

25-

30-

Fig . 10 . Distribution of 0-group redfish .

50•

70 •

77 • .

35-

35-

Fig . 11 . Distribution of 0-group capelin .

40•

40-

40-

49-

49-

1 .

50 •

55 .

55!

45- so, 55 •

So .

7S•

70-

I0-10.

65*



so'

75-

70-

65-

1. 0• S • 10 : 15-

20 -

20-

25-

2 S'

30

30- 35-

10-

Fig . 12 . Distribution of 0-group long rough dab .

'S•

'5 • 50•

5S •

SS •

6o•

Fig . 13 . Distribution of 0-group polar cod .

7S •

70•

65•



30

20

10

3l

20

10

20

10

40

30

20

10

30

20

10

30

20

10

30

20

10

10 30 50

	

70

	

90

	

110

LENGTH COMPOSITION

Fig . 1 4 . Length composition

130 150

COD
N=6e

170 MM

I

I

I

I

'

I

I

I

I

I

I

I

I

HERRING
N=138

I
1
I

I

	

•
I

1

I

I

I
I

I
I

1

I

I
I

I

I

I

I

HADDOCK
N=390

I

I

I

I

I

I

I

I

SAITHE
N=455

I
I
I
I

I

I

I
I
I
I
I

I
I
I
I
I
I
I

I

I

I

I

I

I

I

1

POLAR COD
N =804

~

I

I

I
I

I

I

I

I

I

I

I

I

I LONG ROUGH DAB
I

1

I

I

I

N=709

I
I
I

I

I

I

I

I

I

I

I
I
I
I

CAPELIN
N=3101

I

I

I

I

I

I
I
I
I
I

I
1
I
I
I

REDFISH
N =525




