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1.1

1.2

INTRODUCTION AND PARTTCTIPATION

Terms of Reference

The Atlanto-Scandian Herring and Capelin Working Group met at ICES
headquarters 27-29 October 1982,

Thexr terms of reference ara given in the Council's resolution 1981

/2:27:15

" the Atlanto-Scandian Herring and Capelin Working Group
(Chairman: Mr'J Jakobsson) ‘should meet at ICES ‘headquarters
from 4 to 6 May 1982 to assess the state of the Atlanto-
Scandian herring stocks, and from 27 to 29 Ootober 1982
to assess the stats of capelin stocks in Sub-areas I, 11,
V and XIV, and advise on any necessary management
measures for these stocks,

Data deficiencies should be specified",

L]
As the Chairman J Jakobsson could not participate, the meeting was
chaired by J. Hamre.

Participants

J. Carscadden Canada
A, Dommasnes Horway
J. Hamre (Chairman) Norway
P. Kanneyorff Denmark
Ms T. Smolianova USSR

N. Ushakov USSR

H. Vilhjzlmsson Iceland

Mr K Hoydal rarticipated in his capaoi‘by as Sécre‘bary 'b:g ACFM,
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BARBNTS SEA CAPELIN

Regulation of the Barents Sea Capelin Fighexry

Since 1979, the Barents Sea capelin fishery has been regulated by a
bil teral fishery management agreement between USSR and Norway. A
TAC has been set for the winter fishery and for the summer/autumn
fishery separately. The fishery has been closed from 1 May to

15 August., A minimom landing size of 11.0 em has been enforced, and
a minimum mesh size of 16 mm introduced.

ACFHM recommended in its 1981 report that:

1. the TAC for the period 1 Jamuary to 1 May 1982 ghould be set at
the rangs of 600 000 - 800 000 tonnes;

2. the TAC for the sutumn fishery (15 bugust - %1 Decembexr 1982) should
be in the order of 800 000 tomnes, this being approximately half
- of the expected catch in the 1982-8% season,

The USSR/NOrwegian Fishery Commigsion recommended to their governments

that the total catch of Barents Sea capelin in 1982 should not exceed

1 700 0CO tonnes, out of which 800 000 tonnes were allocated to the winter
fishery. The %total winter cateh in 1982 amounted to some 845 000 tomnes.
The total autumn catch by the end of September 1982 is reported to hs '
about 550 000 tonnes.

The Catch Statistics

The international catch by countries in the years 1965-8l is given in
Table 2.k. The capelin catches in numbers (USSR + Norway) by ages and
months for the period 1 August 1981 - 30 April 1982 are given in Table
2,2, It is noted that the average age of capelin in the winter catch
is considerably lower in 1982 than in 1981. This is associated with an
increased growth rate of capelin in recent years.

Stock Size Estimate

The assessment of the Barents Sea capelin stock has been based upon
stock size estimates obtained by acoustic surveys (Nakken and Dommasnes,
1975), which have been carried out Jjointly by USSR and Norwsy since

1978, These surveys take place in the autumn (September - Octobex)
because fish behaviour is favourable for acoustic measurement and weather
conditions are usually good.

The 1982 survey was carried out in the period between 7 September -
3 October and four reseaxch vessels participated. The following
abundance estimates by year classes were obtained:

Year clasg Number x 10“9 Mean weight (g) Biomass (tonnes x 10_6)
1981 (1980 4966385‘ . 2.4 2.23 1.19 (0.85
1980 (1979) 311 (195 9.0 (9.4 2,80 (1.82
1979 31978 T 63 (48 20.9 (17.0 1.32 (0.81
1978 (1977 2 (14 24.9 (23.3 0,05 {0.33
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2.4.

The 1981 estimates of corresponding age groups are shown in the
parenthesis (Anon, 1981),

The survey results show an increase in the number of one=year=-old
capelin (1981 year olass) compered to lagt year, However, the 1981
year class occurred together with O-group capelin and O-group Polar
cod thig year, ard it was difficult to assess how much of the
reflected echo eénergy from these mixed recordings was due to l-group
capelin, The strength of the 1981 year class may thus be slightly
overestimated compared to the previous year!s sstimate of the year
class 1980. On the other hand, the acoustic estimates of the l-group
capelin are usually considered to be underestimates,

The 198C year class is abundant and the biomasg of this year claes
constitutes the bulk of the Barents Sea capelin stock this year. The
number of 2-year-old capelin this year is approximately 50% higher than
last year,

The 1979 year class ag 5 year olds is in number some 25% higher than
S3~year-old figh last year. The mean individusl weight is morsover
some 20% above that of the corresponding age group last year, The
1979 year class constitutes the bulk of the adult stock.

Most of the 1978 year class (4 year olds) haes disappeared; this is
asgoociated with an increased growth rate in recent years.

The total stock biomass was estimated to be 5 372 000 tonnes, compared
to 3 866 000 tonnes in 1981 (Anon,l982A). Details of the estimate are
shown in Table 2.3,

The survey report is appended ag Annex T,

Estimation of the Spawnins Stock and Natural Mortality

Since there is no acoustic keasurement of spawners during the spawning
seagon available, the maturing stock component has been estimated

length, i.e., that all figh above a certain length will mature and spawn
during the next winter and spring (Table 2.3). Thig maturing length is
defined as the length (marked with o line in Table 4) which divides the
autumn stock into two components: a mature stoeck component which has

an age distribution similar to the age distridution of the spawning
stock observed in the spring, and a juvenile component that hag an

age distribution similar to the next sutum's total stock, provided

that all spawmers die after spawning (Anon, 19823),

The maturing length in 1980 was calculated to be 15.03,

The Working Gxoup in 1981 considered that g maturing length of 14.0 cm
in 1980 gave the mogt reasonable fit between predicted and measured stock
mimbers in 1981, It was pointed out that this could be associated with_
the occumrence of late Spaymers. Accepting a constant maturing length of .
14.0 com for all the years, the following M~values per month for 2 to 3
year-old fish are caloulated:
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Years M-values
1973=74 0.054
1374~75 0.045
1975-76 0.051
1976~77 0.043
1977-78 0.046
1978-79 0.086
1979-80 0,051
1980~-81 0.090

An overall estimate of the maturing length and M for all the data
combined, results in a maturing length of 13,8 om and an M of 0.057.
These estimates are achieved by minimizing the least square function:

s s
j 3 2 4 .2
I, = [qﬁgﬂ - 1)" + (EZ“ 1) J

where g3 and s4 are the caleulated number of 3 and 4-year-old capelin
based on the previous years! estimate of 2 and 3 year-old fish below
the maturing length, and adjusted by the catches, and mz and my are the
corregponding measured values, This method is thus based on measure-
ments of juveniles only, and is consequently not biased by occurrence
of late spawners (Hamre and Tjelmeland, 1982).

TAC Agsegsment

Bince the capelin suffer mass mortality after spawning, information on
the stock/ieoruitment relationship is the most important in a manage-
ment context aiming at MSY. A Beverton and Holt recruitment curve
(Pig. 2 )was fitted to the data points of estimated pavent stock and
corresponding recruitment for the year classes 1974-79 (Hamre and
Tielmeland, 1982). The parent stocks were estimated from the acoustic
gtock measurements derived in the autumn and adjusted by the subsequent
catches of pre-spavners, using a maturing length of 13.8 cm and an M
of 0.057., The corresponding recruitment strength refers %o the
acoustic measurement of the year classes as 2 years old.

This stock/recruitment relationship was used in a stock model for
similating the long-term yield as a function of various expleitation
strategies., The mature stock was defined as all fish above 13%.8 om
in the autumn, and the M-value on all ages is set to 0.057. The
model agsumes (a) density dependent growth according to the growth
pattern observed in the late 1970's, (b) that all capelin die after.
spawning and (¢) that the fishing pattern remains similar to that
observed in recent years.

The results (Fig. 2) show that when the catches are equally distributed
on the autumn and winter fishery, the MSY occurs at an equilibrium state
of parent stock of 400 000 tonnes. If the exploitation is reduced so that
500 000 tonnes of capelin are allowed fto spawn, this will reduce the _
M3Y to some small extent, bat it will inorease the fraction of the pop- .
ulation dying from natural causes (biomass output of M) substantially.
This is of interest in valuing the capelin as food for other exploited
stocks, since most of the mortality of capelin is assumed to result from
predation.

2




Since the capelin is assumed to spawn and die in the spring, the regulation
period includes the autumn fishery one year, and the winter-spring

fishery the following year. A TAC recommendation for the calendar

year has thus to consider two regulation periods. The TAC recommendations
have therefore been given ag the maximum catch allowing a minimum

spawning stock of capelin to spawn two successive years shead in time.

The input data for the TAC caleulation (Anon, 1982A) for the present
year were:

the acoustic survey data of auntumn 1981;

a maiuring length of 14.0 om;

an M-value of .05 per month;

a typieal fishing pattern defined by F~values by age, month and
geasoni

growth as observed in the previous yesr.

Parent stock indices for the winter 1983 were calculated by using

the immeture stock (smaller than 14.0 cm) measured in 1981 and reduced
by M and the catches as input data for the initisl autumn stock of

% and 4-year-old fish in 1982. The calculation showed that a total
catoh of 1.6 - 1.8 million tonnes divided equally between the two
seasons would reduce the spawning stock in 1983 to a level of 500 000
tonnes . ‘

In the text-table below are shown the calculated stock prognosis for
the antumn 1982 by ages, provided that 550 000 tonnes of the awtumn
catch have been tzken, and the corresponding acoustic stock measure-—
ments obtained in the 1982 gurvey., The predicted value for the 1980
year class is derived from the stock/recruitment curve while the
predicted values for the 1979 and 1978 year classes are estimates from
the 1981 autumn acoustic survey results and reduced by M.

= -6
eram oclass N x 10 ? Mean weight (g) Biomass (t x 10~ )

Measured | Predicted | Measured | Predicted] Measured| Predicted

1980 311 18.0 9.0 9.4 2.80 1.69
1979 63 6.7 20,9 17.0 1.32 1.14
1978 2 0.2 24.9 23.3 0.05 0.05

It is seen that the model produces stocks of the year classes 1979 and
1978 yhich in rumbers fit reasomably well to that measured, However,
the biomass measured is 15% above that predicted and this is cauzed

by an unexpectedly high individual growth rate in 1982 in the two year
clagses concerned. These year classes will constitute the bulk of the
maturing stock component next winter. An increased growth rate
increases the biomass of a year class and also the proportion which 1s
expeoted to spawn (fish above 14,0 cm). The state of the maturing
stock observed in 1982 ig thevefore considerably improved compared to
last years stock prognosis.

The measured strength of the 1980 year class is more than 5q% gbove the
figure given in the prognosis (Fig.2.1). The strength of the 2-year-old
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capelin is however of secondary imporiance in adding blomass io the
gtock of prespawmers. A large recruiting year class to the catchable
stock in the autum is on the other hand of importance for the ex—
ploitation of prespawners, since a strong Juvenile year class reduces
the proportion of adult capelin in the avwtumn catches. The strength
of the 1980 year class has therefore alsc to some extent improved the
state of the stock with respect to the 1983 winter fishery.

The improved rate of recruitment of the 1980 vear class coincides with

& westward displacement of the spawning localities since the winter 1979,
The year classes 197479 from which the Stock/iecruitment function is
calculated, were mainly spawned east of Nordkap and grew as larvae in
the eastern part of the Barents Sea. The most eagsterly distributed year
class as juveniles is the 1978 year elase, vhich was spawned mainly

at the coast of Murmansk, This year class in relation to the estimated
parent stock, iz the poorest one observed.

Since 1979 most of the capelin has spawned west of Koxrdkap, and a wost-~
ward location of the main spawning area may favour the survival of the
capelin larvae,

The year classes 1980-82 may thus turn out to be somewhat stronger than

the average recruitment strength derived from the stock/fecruitment

ocurve in Figure 1. If the growth rate also remains high, this will increase
the MSY accordingly. Based on the year classes 1974-79, the MSY in ths
1970!s 1s estimated at approximately 1.7 million tomnes (Pigure 2.2),

TAC for the Winter Fishery in 1983

The stock in number by age at 1 Jarmary 1983 is caloulated from the .
acoustic estimate in Table 2.3, and reduced by the expected catch after 1
October 1962 (350 000 tonnes) and a monthly natural mortality of 0.05.
The surviving stock in numbers above 14.0 cm at 1 January 1983 is then
used as the initial stock in caleulating the effects of winter catches

on the spawning stock. In this calculation the same M of 0.05 is used.
The resvlts (Table 2.4) show that a winter catch of 1,000 000 tornes will
reduce the stock of spawmers to 530 000 tormes whereas s winter caich of
1.100 000 tornmes will reduce the biomass of spawners to 440 000 tormes.
Based on this study, the Working Group agreed to recommend a TAC for the
wvinter fishery in 1983 of 1.050 000 tonnes.

TAC for the Autumn Fishery in 198%

The autumn cateh in 198% i expected 4o consigt mwginly of capelin from the
year classes 1960 and 1981. The 1979 year class is expected to be depleted
as 4 years old fish due to the high growth rate. The change in the age
structurs in recent years which has resulted in fewer age groups in the
catchable stock, mekes the TAC caloulation for the period one yesr ahesd
in time more uncertain. The TAC will to & much larger extent bhe dependent
on the recruiting year class strength, and also on the individual growth
rate used in the stock prognosis. The results of TAC caleulations for
this period are in fact most sensitive to variation in the expected
growth., Catch quota calculations and corresponding parent stock aizes
for the period 15 August 1983 to 30 April 1984 agssuming different patierns
of growth in 1983 are shown in Table 2.5. The parent stock indices for
the winter 1984 are caleulated by using the immature stock {smaller than
14.0 om) measured in 1982 and adjusted by the catches and M as input data

at




3.
3.1

3.2

for the initial stock in 1983 and assuming the recruiting year class

1981 to be of the seme strength as the year class 1980. The ocaleulated catoh
quotas are equally divided on the autumm fishexy in 1983 and the

winter fishery in 1984.

Case 1 assumes the same growth rate in 1983 as observed in 1982, which
is the highest one obsexrved since the investigations started (Table 2.6).
This growth rate in 1982 may moreover increase the total sfock biomass to
some 6 million tormes in 1983, Since the growth rate is expected to be
density-dependent, this growth pattern is considered unrealistic. :

Case 2 considers a more likely growth pattern in 1983. In this case, the
growth of 2 year old fish has been assumed to be similar to that observed
in the years 1976 and 1977, and the growith of the older Ffish to that in

1980.

In case 3, a growth pattern similar to that in the late 1970s wes assiumed,

Tt is seen that if the growth pattern in case 2 and the same minimum level
of spawning stock as in previous years are accepted, then the TAC for the
autumn fishery in 198% will be in the order of 1.2 million tonnes.

Based on this study, the Working Group agreed %o recommend a TAC of 1.2
million tomnes for the 1983 autumn fishery on the Barents Sea capelin.
The suggested TAC of 1.2 million tonnes for the winter fishery in 1984
is considered preliminary and should be re-assessed, when new stock data
are available after the capelin survey in autumn 1983. '

THE _TCELANDIG CAPELIN

The Fishery

The fishery up to and including the 1982 winber season has been described
by previous Working Groups (Anon 19824 and B). The total internmational
ocatch from 1971 onwards is showm in Table 3.1. This includes catches from
Sub-areas V-XIV and catches during summer off Jan Mayen in Division IIa.

Due to the poor state of the 198% spawning stock, a complete fishing ban
was recommended by ACFM at its meeting in July 1982, until further manage-
ment advice could be given after the completion of the joint Tcelandic-
Norwegian acoustic stock assessment survey scheduled for October 1982.

This advice was accepted by all parties concerned, and to date there has
been no further fishing conducted upon this stock of capelin.

Estimates of the 1983 Spawning Stock Abundance

As pointed out in the most recent Working Group report the O-group index
of the 1980 year class was comparatively low. Acoustic abundance estimates
of this main contributor to the 1983 spawning stock, obiained in awtum
1981/hinter 1982 further indicated that the 1983 spawning stock would be
below 300 000 tonnes, even if no fishing was permitted.

In Qotober 1982,Tcleand and Norway carried out an acousiic survey of the
distribution and abundance of the Icelandio capelin stock, as has been
practice at this fime of the year since 1978. The resulting stock abundance
estimates, and for comparison, the comparable values from the 1981 survey
{in brackets) are shown in the following text bable:
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Year class Age No. x 1077 Mean weight (g) Biomass (% x 1073)
1981 (1980) 1 68.0 (0.9) 3.8 (4.8) 260 (5)

1980 (1979) 2 16.6 (7.0} 15.7 (19.4) 262 (135)

1979 (1978) 3 1.6 (0.2) 24.1 (19,0) 39 (4)

Judging by the maturity stage, approximately 265 000 tonnes, comprisging
all the 1979 year class and most of the 1980 year class, were maturing.
In contrast to last year'!'s experience, general working conditions in
October 1982 were good. Thus, practically no maturing capelin were re-
corded near the ice border, and the weather remained calm throughout

most of the survey.

O-group abundence

Comparative measurements of the abundance of O=-group capelin have been
obtained ammuelly since 1972, Dhesge indices, together with estimates de~
rived from acoustlc surveys of parent stock abundance since 1979, are

shovm in Table 3.2.

The 1982 O-group index of 13 iz by far the lowest on record. The down—
ward trend observed since 1976 ocoineides with the large inorease in fishing
effort and catches, '

Abundance estimates of juvenile capelin

In the past, 1% has proved difficult to assess the relative or absolute
abundance of the juvenile 1-2 group capelin. This is nainly because of
its frequent distribution in or near areas that ave periodically impassable-

due to drift ice.

Two independent estimates of the abundance of Juvenile capelin of the

1981 year class are available. In August 1982, the Icelandio O-group survey
was extended in order to include the distribution area of Jovenile capelin.
The acoustic abundance estimate of the 1981 yvear class obtained during this
survey was 119 x 107 fish, During the October 1982 joint Igelandic—
Norwegian acoustic survey, an abundance estimate of 68 x 10V fish of the 1981

year class was obtained,

The reports of both the August and Ootober surveys are appended as Annexes
IT and IIT, wespectively.

TAC for the auntumn fishery 1982- winter fighery 1983

The Working Group calculated the expected raturing stock at 1 Janwary 1983
from the acoustic sitock estimates of maturing fish in the Qoctober survey
(265 000 tomnes), reduced by an M value of 0.04 per month. The stock

8% 1 January 1983 was then reduced by en M of 0.08 per month until 1

April 1983 (4non., 1982B). The surviving stock at 1 April 1983 was
calculated to be approximately 190 000 tonnes. In the light of the pre~
viously accepted minimum level of spawning stock (400 000 tommes), the
Working Group recommends that the complete fishery ban in force at present
be continued for the autumn 1982 and winter 1983 fisheries.
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TAC for the autvmn fishery in 1983

The autumn cateh in 1983 would be expected to consist mainly of the 1981
year class, and a small contribution from the 1980 year clags.

Existing estimates of the abundance of Juvenile 1~2 group capelin are
difficult to compare, because of varying lce and weather conditions during
the surveys, and uncertainties szbout mortality rates. Consequently,

the abundance estimates of juvenile year classes cannot be used asg

indices by comparing them with corresponding abundance estimates of

other year classes.

In order to demonstrate that the two estimates would mean in termg of
catch quotas, the Working Group caloulated the expected maturing stock
by 1 September 1983 by taking the l-group estimates from August and
October 1982 and reducing them by an M value of 0.04 per month. These
estimates were then used as initial stocks in caloulating the effects
of autumn and winter catches on the spawming stock, The results

are summarised below:

August survey
Tnitial stock August 1962 119 % 103 in numbers

Calculated stock 1 Sept.1983:
Catch quota autumn 1983:

" Catch quota winter 1984:

- Spawning stock 1984

Qotober survey

Initial stock October 1982:
Caloulated stock 1 Sep. 1983:
Catch quota autumn 1983
Catoh quota winter 1984:

74 x 10 - " .
300 000 +tonnes

‘300 000 tonmes

400 000 tonnes

68 x log in numbers
45 x 10 - .
80 000 tonnes

80 000 tonnes

Spavming stock winter 1984 400 000 tonnes

Baged on this siudy and due to the uncertainty in-the acoustic estimate
of 1 year 0ld capelin, and taking into account the grave situation of
this stock at present, the Working Group recommends that a decision on
a TAC for the sutumfishery 1983 is deferred until a new stock estimate
is available. Acoustic surveys of the abundance of the 1983 spawning
stock, a8 well as the immature capelin are plammed for Janusry/February
1983, 1In the light of the results of this survey, it must be possible
to assess stock and TAC for the 1983 autumn fishery,

DEFTICIENCIES IN THE DATA RASE

In Anon.1982B the Working Group recommended necesgsary improvements in the
data base. :

One of the recommendations concerned estimates of the recruiting year
clasees in the Icelandic ocapelin fishery.

I% should be noted that this year Iceland has oarried out an acoustic
survey in August in ovder %o achieve this, and furthermore the extent

of the joint Toelandic-Norwegian acoustic stock assessment survey in 1982
meant that also this survey covered the juvenile part of the stock.

It should also be noted that the design of the Ieelandio O-group survey
is being. changed in order to tackle the same problem. A progress report
on this will be presented abt the next Statutory Meeting of IOES.
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The estimates of the Juvenile part of the stock sti11 have a high
degree of uncertainty about them, but it is hoped that in the
future this will be reduced, thus allowing a prediction on stock
and eventual catohes one to one and & half years ahead.
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Table 2.1
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International catch of Barents Sea capelin

(1000 tonnes) in the years 1965-81.

Year Norway USSR Other Total
1965 217 224
1966 380 389
1967 403 409
1968 522 15 537
1969 679 1 680
1970 1 301 13 1 314
1971 1371 21 1 392
1972 1 556 37 1 593
1973 1 291 45 1 336
1974 987 162 1 149
1975 943 431 43 1417
1976 1 949 596 2 545
1977 2 116 822 2 940
1978 1 122 747 25 1 894
1979 1 109 669 5 1 783
1980 999 641 9 1 649
1981 " 1 238 721 28 1 987

* Preliminary




LT T 2g 0T EZTET q98°g TL T SL°¢ L2 AV T4 80°ST ums

T00 €0°0 S0°0 " £0%0 +9

zZ°0 0F° T 06°T T6°T 20°0 . T0"0 90°0 80790 S

8570 EL° P €49 5% 0zZ°0 ¥T*0 82°0 EVTT 29T ¥

I 9g°0 69°¢ AT 69°¢ 94°0 9g*Q gL' o v L 0F~9 €
ad

ﬂ. LE"D T0°0 600 9L°0 26T 0eE*T LO"GT 269 z

T0°9Q 0e-o0 €170 I¥"0 gT°T PT°0 T

TTaxdy UDIeR AIenige.g Azenuep Isquaoag IoqULAON I3qo3oD Ioqueiadasg Isnbny wmm.

m:oH X sIaqumpy : g-0T X sxequmy
ZBBT TIad7-IXoruey I86T I8qUa05(—7 snoay

TBIequUNT UT Z@6T Trady-Lxenuep ur pue :
T86T Tequeoe@-1sudny UT weg squaTeg oyl UL SOUOLeY NITHAYD <¢°¢ SLqBg




- 13 -

T S 4

u> g p1 < USTI Sseworg

T ZLES {._01 X sauuol) sseworg

80801 L1z 0L09 1ZSh 0 € o oep1 < xoquUny

£92.L8 L1Z 91£9 00T11g QE96EY 0] X Iaqumy
L= 6-0z-5-02
0°L 0°L ) 571 v 0Z-0" 02
Lo1g L vz LS ¥I 62 A 6°61-5"61
viZL L 0¥ 101 i LB v 61-0°61
z 201 862 £8 LS 9z 6°81-5°81
0°90Z 8°€0T 10¢ 65T zy P 81-0"81
L7 00V L V6T Le9 0C L0g o0E ’ B L1~5°4T
L°F19 01z L9L 61 865 061 PrLI-0" LT
Al AL L gle 98 A 1€9 667 6°91~5"91
£ L1071 67881 g88 LY 1€L 011 P 91-0"91
ISR AC A z2°592 10%1 ¥s 1101 9c¢ 6°G1-5°G1
0°SLST A4 SILY A LYOT ts9 ¥"61-07571
=131 7°€82 L1671 £ 589 6221 6 HT~5"t1
S IE1Z £°ELT 502 759 1Z%1 v r1-0°v1
S 61¢ 2082 891 BEQT . 6°€1-6"¢7

g 6E¢ 91¥E 9% g9¢g b COVTEI-0"€l

8°80F - ET8Y 9z LBLY 0g 6°T1-5°21
T°LT¥ 0895 9 65£5 S1g ¥y zi-0"21

T-L4g SBLS zZL8Y €16 6°TT-G° 11

0-8vz ZLOY £CIE 6pST PUTT-0°11

FTEvZ 8056 9zg7 z89¢ 6°0T-5°01

0°¥Zz 1466 6Zh Zhsg v 01-0-01

Z°161 0019 801 Z665 6°6 ~5°6

L7151 0Z5s L 3724 ¥°6 -0°6

0°26 gryy 81vy 6°8 ~5°8

z°Z9 zs8g zsse ¥°g -0°g

¥ 8L 680L 6807 6°L -§°¢L

8719 7919 v919 =L ~0°L

1°9v TE9% TE9% 6°9 -5'9

172 € z T .
¢-01 X L~01T X (ww) wabuay
(2AT3RTORMY) Sauucy Iaqumu 17305
Ssewotg SSewmoTY Te3el dNouD H9Y

‘Z86T wmine 91PWIZS2 OTISNODY *2 SLqeg



Table é.4
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TAC estimates (in 1000 tonnes) and corresponding
spawning biomass. fs = maturing length,
M = natural mortality per month.
TAC 1983 spawners
winter -
1983 {;=14.0 cm ; M = 0.05
800 711
900 621
1000 531
1100 442
1200 i 353
Table 2.5 TAC estimates (in 1000 tonnes) and corresponding
spawning biomass in 1984 for the different cases of
expected growth in 1983 (for further explanation see
text).
TAC TAC 1984 spawners
autumn winter -
1983 1984 i Case 1 Case 2 Case 3
800 900 1150 . 960 453
1000 1000 1013 825 327
1100 1100 877 690 202
1200 1200 741 556
1300 1300 607 424
1400 1400 473 294
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Acoustic estimates of the capelin stock (in million tonnes}
by age in autumn 1973-82. Average weight (grammes) of each

age group given in paranthesis.

AGE S0
Year 2 years
2 3 - 4 5 and older

1973 2.3 0.8 0.4 0.006 3.5
{(5.6) (18.6) (23.3) -

1974 3.1 1.6 0.07 0.002 4.8
(5.6) (9.1) (21.2) -

1975 2.5 3.3 1.5 0.01 7.3
(6.8) (10.4) (16.0) (19.0)

1976 2.0 2.1 1.4 0.3 5.8
(8.2) (12.4) {16.4) (18.2)

1977 1.5 1.7 0.9 0.2 4.2
(8.1) (16.8) (20.9) (23.0) '

1978 2.5 1.7 0.3 0.02 4.5

' (6.7 (16.5} - (20.7) (23.1)

1979 2.5 1.5 0.1 0.0005 4.1
(7.4) {13.5) (21.1) -

1980 1.9 2.8 0.8 0.006 5.5
(9.4) (18.2) (24.7) -

1981 1.8 0.8 0.3 0.008 3.0
(9.4) (17.0) (23.3) {28.7)

1982 2.8 1.3 0.05 ) 4.2

(9.0) {20.9}) (24.9)
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‘The total annual and seasonal catch from the Icelandic capelin

‘stock 197£-1982 -{tons x 10 ")

Year

1971
72
73
74
75
76
77

78

79

1980

‘81
82

Winter season

Iceland Faroes

182.9
. 276.5
440.9

461.9

457.6
338.7

'549.2
468.4

521.7

392.0

156.0

13.0

25.0
38.4
17.5

3. -

Iceland

‘114.4
259.7
497.5
441.9
367.2
484.6

Summer and autumn ‘season

Norway

154.1
126.0
118.6

81.4

Faroes

2.5
24.4
16.2

EEC

t

I

14,3
20.8

Total

182.9
276.5
440.9
461.9
460.7
453.1
833.9 .
1.158.4
1.109.,6
916.5
769.0




w17 -

Table 3.2 O-group indices 1972-1982 and spawning
stock (tonmes) 1979-1982.

Year O=group index Spavming stock
1972 89

1973 116

1974 134

1975 89

1976 60

1977 43

1978 31

1379 49 600 Q00
1980 41 300 000
1981 29 160 000
1982 13 : 140 000
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REPORT ON THE NORWEGIAN/USSR ACOUSTIC SURVEY OF  THE
BARENTS SEA CAPELIN STOCK IN SEPTEMBER/OCTOBER 1982

Introduction

The survey was carried out during the period September-
October 1982. Four research vessels participated:

Vessel Institute . Cruise leader: Date
"Persey III" PINRO, Murmansk .N. Ushakov 10 Sept. - 3 Oct.
"Poisk" PINRO, Murmansk V., Mamylov 10 Sept., - 10 Oct.
"G.0. Sars" IMR, Bergen I. Rgttingen 7 Sept. - 3 oct.
"Johan Hjort" IMR, Bergen S. Tjelmeland 7 Bept. - 3 Oct.

Observations were exchanged daily between the three vessels.

All data were processed onboard "G.0.8ars", and L. Korol from
PINRO who was onboard the vessel between 27 September and 2
October participated in the work. R. Pedersen and J: Réttingen,
IMR, were onboard "Persey IIITY during‘the intercalibration
which took place 26-27 September.

Material and Methods

Courselines ' and stations are given in Fig. 1 and 2. The
vessels started their work in the eastern part of the Barents
Sea and covered the area with transects along every second
degree longitude., The transects surveyed by "Persey III"

were placed between those of "G.0.Sars" so that the main
distribution area of capelin was covered with transects of

one degree longitude apaft. "Johan Hjort" and "Poigk" covered
the southern and southeastern part of the distribution area.
The north- and southward extension of the courselines was
adjusted according to the d&étribution of Eapelin.

All four vessels were operating digital echo integrators.
Echo intensities were integrated continocusly, and mean values
per nautical mile were recorded for each 5 nautical mile,
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The echogrammes, with their ¢orresponding integrator values,
were scrutinized every day. Contribution from bottom, false
echoes and noise were deleted. The corrected values for inte-
grated echo intensity were distributed to species according
to the trace patterns on the echogramme and the composition
of the trawl catches. Trawling was carried out whenever the
recordings of the traces on the echogrammes changed their
characteristics and/or when the need for biological data made
it necessary. Trawl stations were thus carried out both for
identification purposes and in order to obtain obsexrvations
on length, weight or volume, maturity stage, stomack content,
and age of capelin.

Conversion factors for the integrated echo intensities, M,
sampled by the different vessels, were obtained by inter-

calibrations. 'The results of these intercalibrations were:

0.7 M

MG.O.Sars = Persey III
MG.O.Sars = 1.0 MJohan Hijort
MJohan Hijort = 3 I'i}?oisk
The echo intensities recorded by "Persey III", "Poisk" and

"Johan Hjort" were converted to "G.0.Sars" values using these
relations. A work note on the intercalibrations is given

as an appendix to this survey report.

The computations of number of individusdls and biomass in length-
and age groups were made onboard "G.0O.Sars" using the same
computer programme as in previous yeafs.. The method is de-
scribed by Nakken and Dommasnes (1975}).

Results and discussion

An estimte based on integrator values and biological samples
from all four vessels are given in the text table below:
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Yearclass Number x 10711 Mean weight ¢  Biomass, tonnes x 1070
1981 4.96 2.4 1.19
1980 3.11 3.0 2.80
1978 0.63 20.9 1.32
1978 : 0.02 24,9 0.05

In the southern part of the distribution area I-group
capelin occurred together with O-group capelin. Under such
circumstances it ‘is very difficult to assess how much of the
reflected echo intensity is due to I-group capelin. This
age group (1981-yearclass) may be overestimated in this area,
In the eastern and southeastern part of the distribution the
capelin was mixed with O-group polar cod. This might have
caused an error to the capelin estimate,

Fig. 3 shows the geographical distribution of the capelin stock.
The distribution is similar to the distribution observed in
1980 and 1981, with little Ccapelin in the northeastern part of
the Barents Sea. Figs. 4-7 show the geographical distribption
of the different yearclasses. :

Fig. 8 shows the age distribution, mean lengths and mean volumes
in the five sub-areas used for computations of age—length and
age-weight relations. The calculated length fregquencies for

the different age grbups and for the total stock are given in
Fig. o9, |

ﬁydrographv

Figs. 10 - 13 show the horizontal distribution of temperature in
various depths., In general, temperature conditions were close

to long-term éverage level, In the western part of the sea there
were weak positive anomalies, while weak negative anomalies
remained in the eastern part of the sea.

Polar cod

Fig. 14 shows the geographical distribution of polar cod observed
during the survey. The biological and acoustical data of polar
 cod which was collected during the survey will be made available

to the joint USSR/Norwegian Working Group on polar cod. The

'_Working Group will make further analysis of the data.




- 22 -

55*

50°

30°

25

55*

457
G.0.Sars"

"Johan Hjort" ‘(broken line).

35°

Survey routes and stations for

(s0lid 1line) and

20"

Legend as in Fig. 1.

g.sﬂ % -ma ZI& e
H H — ~Ndao z —
o~ . = Al o z Yoo,
3s . Q% 5% o
S—T'Y . i ° ¢ 0 Z.l.l& o
o T B A ) .
e s Yo 3z g . @£ 08 fii?l?lf?w s g
I o Med 2 oa i 4
e 3 e e M Wi [ M MU.. “..Nm r~ A ﬁ&&.ﬁé =
B R L ) b m e zlthllziAzl&ilzliz.lzaﬂ MA_&.ZAZQ e m_s.
e b fy 95 55 PPN |
. frr 5p | e,
- z
e BE 9D Bd | ot o
Cfle BE ORE BT 7 \
y \ ~ RO — — I- U, G 1Y N
R 2 R S z ™ za " N 38 Xixs_aﬂ
e e B e - = [/ I ] ml u _ pN_." “mu.l :
52 Yooz \ A {a_llz-a-zllzlz R
W SEEEEEY L7 T T S
rm n =R Y] 4
QU — [ +
M i 3w €] e eend ._h.u.. m ...vw_.. w & .m W
_ Q -~ O 0 >t O
" o N EEERS
~ | - o B = i o
e 3 i 3 a3 ..W _....n.u,_ L8548 0.0
M
v\l.x.ll.l. o WM M‘uu L e B T N
) xilElJ ) U~ ™M <
|
o~
) s
VM? . . 3
- D o [ ) ) o at
2 E = £ ®r R R I E %

Annex 1, Figure 1.
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20 75° 30° 350 40° 45° 50° 55°

Amnex 1, ¥ig.3. Geographical distribution of the capelin stock,
integrated echo intensity {mm deflection/nautical mile).
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Ammex 1, Pig.9, Length distribution of 1, 2, 3 and 4 years old capelin.
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APPENDIX 1
to Arnnex 1

Intercalibrations during the joint USSR/Norwegian survey

on the Barents Sea capelin in september-October 1582

The following intercalibrations were carried out:

) Depth of
Date Vessels Pos scattering layer
22.09 "Johan Hjort®-"poisk® 72°30'8-34%00'E 0 - &0 g
26.09-27,09 "G.0.Sars"-"Persey III" 76030'N—37000'E 0 -100m
29.09 "G.0.sars"-"Johan Hjort" 75°45'8-27°00'E 0 - 100 g

During the intercalibration between "Johan Hjort" and "Poisk"
there was increasing wind and sea, and the intercalibration had
to be terminated after sailing 12 n.miles. The other inter-
calibrations were carried out under good Wweather condiditions.

The intercalibrations were carried out as in 1981, the vessels
sailed 0.5 n.miles apart, the vessel astern positioned 1D°:to

the side of the other vessel. The log of one of the vessels

were used as a reference log, and the integrator reset manually
after a signal (by VHF~communication) from the vessel with the
reference log. The corresponding integrator values were utilized
without further adjustments.

The results are given in Figs. 1-3 and the instrument settings
are given in Table 1. The following conversion factors for
integrator values were used:

MJohan Hjort = 5'0MPoisk
“.0.sars = 0 MMpereey 111
1_-0

MG.O.Sars MJohan Hiort

]
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- 32 - - ADDENDUM to
ANNEX 1

Due to a technical error, the performance of the echosounder/integrator
gystem on the "G 0 Sars" was too low during the survey. Although this
has been compensated for in the caleulations of stock size, it had not
vet been realized, when the charﬁs with integrated densities were

drawn.

In order to bring the integrated densities in agreesment with the total
gtock gize, densities in the charts should be multiplied with a
factor of 3.
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ANNEX 2

Report on the Icelandic-Norwegian Acoustic Survey of the

Icelandic Capelin Stock in October 1982

During the last 2-3 years the abundance of the Icelandic capelin
has declined at an alarming rate, as indicated by O-group
indices and acoustic estimates of stock size.

The 1980 yearclass will be the main component of the 1983 spawning
stock. The above research has strongly indicated a low level of
abundance of this yearclass, a continuation of the observed de-

cline in stock size.

Consequently a complete fishing ban was recommended by the ACFM
of ICES ag its meeting in July 1982 until further management ad-
vice could be given after an acoustic gurvey in the autumn of 1982,

This advice was accepted by all varties concerned.

Through previous surveying by Iceland and Norway it has been
established that the earliest opportunity to obtain an acoustic
estimate of the abundance of the spawning stock of the Icelandic
capelin is in October. In some years it may, however, be difficult
to obtain an estimate of stock abundance until later in the autumn
due to the distribution and behaviour of the capelin.

In order to take the earliest possible opportunity the present
survey was carried out during 2 - 20 October. Two vessels
participated:

R/V "Bjarni Szmundsson", Marine Research Institute,

Reykjavik

and

R/V "G.0. Sars", Institute of Marine Research,Bergen
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Exchange of personnel took place at sea during the survey and
information on data collected was exchanged daily. Due to
generally good weather and favourable ice conditions there was
only need for slight adjustments in cruise plans as work pro-

gressed.

Final processing of the data was handled on board R/V "G.0. Sars".
The following scientists participated:

On board R/V "Bjarni Samundsson"

H. Vilhjalmsson
P. Reynisson

On board R/V "G.0. Sars"

A. Dommasnes

Material and methods

Courselines and stations are shown in Fig. 1.

'Surveying began off NW Iceland and by 10 October the area between
30% and EOOW,south of the ice border, had been covered. During
the following 10 days the rest of the distribution area from 72°N

to the north coast of Iceland was surveyed.

Echo intensities were integrated continuosly with digital
integrators on both vessels. Mean values per 1 n.m. were recorded
for each 5 n.m. sailed. Echograms and corresponding integrated
echo intensities were scrutinized daily and contributions from
bottom, false echoes and noisge deleted.‘The remainder was attri-
buted to species according to trace pattern and catch composition.
Trawling was carried out whenever neccessitated by changes in the
characteristics of the echograms or when needed in order to ensure
adequate biological sampling, i.e. to obtain information on length,
weight, maturity stage, sfomach content and age of the capelin.
Hydrographic observations were carried out by means of a CTD sonde

and bathythermograph.
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To compare the integrator values from the two vessels an inter-
calibration on O-group capelln was carrled out on 21 October
along 66°15" N, between 12 40w and 14° W. In addltlon, recent
calibration data based on standard 60 mm copper spheres were
available for both vessels. A report on these calibrations is
appended. It was decided to use the following relationship bet-

ween integrator values from the two vessels:

MBjarni Szmundsson 1.2 x MG.O.Sars
Integrated densities from "G.0. Sars" were recalculated using
this formula. By comparing copper sphere calibrations on
instruments onboard the "G.0. Sars" in October 1981 and October
1982, a new conversion factor ("C-value") was calculated. This
factor multiplied by the above equation gives the following value
for converting integrated echo intensities referred to "Bjarni

Szmundsson" into number of capelin:

1.51

C=1.6 x 10° x n~1- “(number of fish/(n.m.)z/n.m.}

il

Results
Capelin were recorded in two main areas (Fig. 2):

1) From 68045'N to 72000'N, mainly between 16%0'w and 13000‘W
but with some recordings as far east as 7°00'W to the N and NW

of Jan Mayen.

2) Off NW- and N-Iceland from 30° 00'W to 16° 30'W, mainly between
66°40'N and 68°00'N the northwestern border of the distribution
in this area being, however, the cold polar waters of the East-
Greenland Current. It should be noted that zero or very low
values only were recorded near the ice border in the Greenland

Strait as well as further north.
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In the NE area capelin belbnging to the 1983 spawning stock
{2-3 ringers) were recorded almost exclusively. Elsewhere this
stock component was mainly found off the eastern N-coast of

Iceland east of 19000'W as well as further offshore (N of 67045')
between 19° and 22OW.

Immature capelin of the 1981 yearclass were the main contributors
to the echo abundance in the area west and north of NW Iceland as
well as in more coastal regions off the western N-coast, i.e.
west of 19°W and south of 67°45°',

A local patch of immature capelin was further recorded at the
edge of the continental shelf 50-70 n.m. NE of Langanes.

Thus, the maturing stock, including both its northern and southern
components, was now recorded in much the same geographical areas
as in 1981. This is a distinctly more northerly as well as
easterly distribution than observed before, especially in 1978 and
1980.

The immature capelin exhibited a distribution pattern which is
frequently observed at this time of the vear. It appears to be
fairly well represented during the present survey. Its location
was approximately known through a previous survey in August 1982,
and relatively favourable ice conditions and weather conditions
allowed a more comprehenszive survey to be carried out than often

before,

The total abundance estimate in weight of 1-3 years old capelin
amounted to 560 000 tonnes distributed by areas 1-3 as 469 000,
82 000 and 9 000 tonnes respectively, Maturing cavpelin amounted
to approximately 265 000.tonnes. Details of the total stock

* abundance estimate are given in Table 1. 2An abstract is given
in the text table below together with corresponding valueg for

the years 1979-81.
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1982 1981 1980 1979
Number Tonnes Number Tonnes Number Tonnes HNumber Tonnes
Age -9 -3 -9 -3 9 -3 -9 -3
x 10 x 10 x 10 x 10 x 10 x 10 x 10 X 10
68.0 260 0.9 5 23.6 171 22.3 141
16.6 262 7.0 135 19.6 378 42 .4 639
3 1.6 39 0.2 4 4.8 128 7.9 l67
Sum 86.2 561 8.1 144 48.0 677 72.6 9247
Hydrography

Temperaturés at the surface and in 100 and 200 m depth are given

in Figs. 3,4 and 5.

The figures reflect the main features of the general water cir-
culation in the area: The Icelandic coastal water of relatively
high temperature enters the area from the south and flows east-
wards bordered in the north by the polar water of the East Green-—
land Current and its branch which forms the East Icelandic Arctic

Current.

Discussion

When comparing acoustic estimates of spawning stock abundance

of the Icelandic capelin obtained in October surveys to those
obtained in January/February in the following year a consistent
underestimate is apparent in most years. In 1981 however, ice
conditions were exceptionally unfavourable in October resulting
in an underestimate of stock abundance of unpredecented magnitude.

This year coverage appears to be good. It was possible to cover

the distribution area almost completely. The capelin were found

clear of drift ice in almost the entire area, and the probability
of important capelin concentrations located underneath the ice

cover is negligible.
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A short spell of bad weather was encountered off the N-coast of
Iceland during the last days of the survey. Otherwise weather
conditions were excellent and can only have influenced survey

results to a small extent, if at all.

Although the distribution and behaviour of the adult capelin,
especially in the northern and northeastern part of its distri-
bution area was unfavourable for acoustic stock abundance sur-
veying it seems highly unlikely that these factors can have
affectéd the survey results to anywhere near the same degree as

experienced in 1981.

A comparison of the abundance of immature I-group capelin is
given for the years 1979-1982 in the text table on page 5.

While the present figure of 68 x 109 is by far the highest on
record it must be pointed out that it is doubtful to what extent
the abundance figures for this stock component are comparable.

There are two reasons:

1) Changes in accessibility to parts of the distribution area
due to drift ice and sometimes weather, particularly apparent

in October 19281 and;

L3

2) An admixture of older stock components will affect survey
results due to gear selectivity in favour of the larger fish.
This possibility was especially noticeable in October 1980.

It has been stated previously that conditions during the present
survey were favourable as regards coverage and weather. There
was, however, some admixture of older fish in parts of the
distribution area of the I-group capelin. In August 1982 the
Icelandic Marine Research Institute carried out an acoustic
abundance survey of the 1981 yearclass while it occurred in more
or less pure concentrations off N- and NW-Iceland. The August




_39....

abundance estimate is considerably higher than the present one,
even when account has been taken of natural mortality during the

intervening period.

Conclusions

According to the present survey results the 1983 spawning stock
amounts to approximately 265 000 tonnes. It has often been

peinted out, most recently by ACFM in the report from their meeting
in July 1982, that it is inadvisable to reduce the spawning stock
of the Icelandic capelin below the level of 400 000 tonnes.
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- 46 - APPENDIX 1 to

Calibration of hydroacoustic instruments

The performance of the acoustic instruments onboard the partici-
pating vessels were measured by help of a standard target reference
sphere (Cu 60) before the survey started on 2nd and 3rd of October.

Details are given in Table 1.

In order to establish a conversion factor for thé integrator output
of the vessels, an intercalibration was carried out on October 21
in the area between longitude 12°490' and 13°50" west on latitude
66°15"' North. The sailed distance was 26 nautical miles. The pre-
vailing weather conditions were favourable with light breeze and

little swell.

The intercalibration was performed in the traditional way, with
G.0. Sars" steaming 0.5 nautical mile ahead and 10° to port side
of "Bjarni Semundsson". The navigational log counter on "Bijarni
Semundsson" was used as a reference of distance, and the integrator
reset function on "G.O. Sars" was operated manually each nautical

mile on a radio signal from "Bjarni Samundsson”.

Contributions from echo recordings were integrated in two channels
covering the depth interval from 10 to 100 metres. It is assumed
that the echo recordings consisted mainly of O-group capelin. The
integrator output gave from 15 to 1800 milimetres per nautical mile
on varying densities of fish recordings. The settings of the
instruments during the intercalibration were the same as used

during the survey. Particulars are given in Table 2.

After the intercalibration a meeting was held omboard the "G.O.
Sars", where the obtained echo recordings and related integrator
output were closely studied. Since the registrations on each mile
on the recording paper of the vessels showed great conformity,

it 'was decided to apply all integrator values in a regression
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analysis. Examples of the echo recordings are shown in Fig.. 3.

Fig. I shows the inteérator deflections {mm) of "G.0. Sars" and
"Bjarni Sazmundsson” during the intercalibration.

By use of the least meanh square method the following relation

between integrator output of the vessels was found

MBS = 1,21 MGOS - 21,3

with the correlation coefficient of r2 = 0.99,

Fig. 2 shows particulars of the established regression line.
Since the equation above corresponds very well with the results
from the mentioned standard reference sphere callbratlons, it is

recommended that this equation is used for the integrator data

obtained during the cruise.

Reykjavik, 23.10.82

Kaare A. Hansen P41l Reynisson
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Appendix 1 to

Annex 2,

y

"G.0. Sars"
Date 02.10.82
Transducer Impedance 76
Transmitter Pover 6600 W
Receiver Gain,ref. o dB att. 85.1 4B

Performance (SL+VR),ref. o dB att. 134.8 4B

Integral,ref. Im depth,lm distance,
ref. 10 dB attenuation 2170 mm

Table 1. Results from Standard Reference Target Calibrations:

"B. Samundsson”

03.10.82
69
over
2450 W dummy load
85.3 dB

136.3 dB

3072 mm




—49—

Appendix 1 to
Annex 2, Table 2. Instrument settings during the survey and the

intercalibration

"G.0.5." “Bj.Szm."
Echo sounder EK 400 EK 400
Freguency 38 kHz 38 kHz
Transducer 69C(5%x5,5%tab.)  69c(4,5%%5%)
Transmitter Power 5,0 kw 2,5 kw
TVG/Gain 20 logR-10d4B 20 logR -10dB
Bandw. /Pulslength 3,3kHz-1,0ms 3,3kHz-1ms
Recordergain 8 8
Range 0-250 m 0-250 m
Integrator N-10 QD
Gain (ref output) 40 4B 40 _dB
Threshold - 16 mv 15 mv
Intervall 10-100 m 10-100m
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Report on an Acoustic Abundance Survey of the -Juvenile Component

of the Icelandlc Capelin Stock, August 1982

Introduction

In July 1982 ICES recommended that further experiments, aiming

at obtaining evidence on the abundance of immature 1- and 2-group
capelin early enough to enable the Atlanto- —Scandian Hérring and
Capelin Working Group to carry out an assessment of spawning
stock abundance prior to the fishing season, should be under-

taken.

In view of earlier survey results, both on 0-group and adult,
it was concluded that the most likely time period in which to
obtain such data would be the month of August. By extending
the coverage off N- and NW-Iceland during the 1982 0-group
survey it seemed likely that at least much of the 1-2 group

immatures could be included as well.

The 1982 0-group survey took place during 7-31 August, the
distribution area of the 1-2 group immatures being covered

during the last two weeks of the month.

The vessel employed was R/V "Bjarni Semundsson". During the
last stages of the survey she was, however, joined by R/V "Arni
Fridriksson" in order to extend and 1mprove coverage in more.

northerly regions.

Scientists in charge were H. Vilhjalmsson and P. Reynisson,
Marine Research Institute, Reykjavik.

Material and Methods

As regards the 1-2 group capelin the survey covered the area
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from 65°30'W to 69°00'N between 10°W and 31°W. 1In the Green-—
land Strait, howevexr, the NW border was determined by the
absence or extreme scarciﬁy of capelin recordings genérally
observed soon after entering the cold polar waters of the East

Greenland Current,

The cruise tracks were mostly spaced at an interval of 20-30
n.m. in areas of high capelin density. Elsewhere cruise
tracks were occassionally more sparsely spaced. Courselines

and stations are shown in Figure 1.

Echo intensities were integrated continously using a digitai
integrator on board R/V "B. Samundsson" and an analog one on
board R/V "Arni Fridriksson". Mean values per 1 nautical mile
were recorded for each 5 nautical miles sailed. Integrated
values of each intensities and echograms were scrutinized
daily and contributions from bottom, -false echoes and noise
deleted. The remainder was then attributed to gpecies
according to the trace pattern of the catch composition.

Trawling was carried out when neccessiated by changes in the
characteristics of the echograms or when needed in order to
obtain information on biclogical parameters of the capelin.
Hydrographic observations were carried out along standard
sections and in various other localities and are included in

the 0-group survey report presented to the ICES C.M. 1982,

Established calibration procedures employing standard targets
were carried out on both ships prior to and at the end of the
survey. Further intercalibration between the two vessels was
carried out on recordings of O-group capelin and krill during
the cruise. The echo intensities recorded by R/V "Arni

Fridriksson" were then converted to "B. Samundsson' values.

Conpilations of numbers of individuals by age groups were
obtained by a similar method as used during Icelandic and
Norwegian autumn and winter surveys of this capelin stock.

There was no interruption of survey work due to weather and
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no drift ice was encountered although reported a short way

further to the NW in the Greenland Strait.

The convertion factor used for obtaining the present abundance
estimate is the same as established in the joint Ycelandi¢ and
Noxrwegian autumn survey of the Icelandic capelin stock in

October 1982.

Results and discussion

The main concentrations of juvenile capelin were recorded off
the western N-coast of Iceland south of 68°N as well as north
of the NW-peninsula. Lesser quantities were observed off the
eastern N-coast as well as off NE-Iceland. Only minor -

quantities were recorded farther west in the Greenland Strait

as well as in the Dohrn Bank region.

Almost everywhere the juvenile capelin, consisting almost
entirely of the 1981 yearclass, when recorded during daytime
appeared as a scattering layer, generally at a depth between
150 and 200 m. Frequent sampling by pelagic trawl showed a
near complete absence of older maturing capelin.

The only other important scatterer in the area of this time of
the year is 0-group capelin, which almost always is recorded
in the uppermost 50-100 m of the water column only. Except
during the few hours of darkness when the I-group capelin
tended to ascend to shallower depths, the echo intensities

recorded needed very little adjustment if any.

Considering the good weather, absence of drift ice as well as
the above behaviour pattern of the juvenile I-group capelin,
the present survey of this stock component appears to have

been carried out under near ideal conditions.

.The total observed echo abundance of I~group capelin in August
1982 was 119 x 10° fish. The distribution of the echo intensi-

ty recorded is shown in.Figure 2.
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Conclusion

In the absence of comparative data

abundance figure in absolute terms

In view of the apparent success of

0of this stock component during the
possibly in early September should

AR R ot PR A

the validity of the above
is difficult to judge.

the experiment surveyving

latter half of August and’

certainly be continued.
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