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1 INTRODUCTION AND PARTICIPATION
1.1 Terms of Reference

The Atlanto-Scandian Herring and Capelin Working Group met at
ICES Headquarters from 24-28 QOctober 1988.

The terms of reference are given in C.Res.1987/2:3:25: "The
Atlanto-Scandian Herring and Capelin Working Group (Chairman: Dr
V.N. Shleinik) will meet at ICES Headquarters from 24-28 Octoberx
1988 to assess the status of the Norwegian spring-spawning her-
ring and capelin stocks in Sub-areas I, IT, V, and XIV and pro-
vide catch options within safe biological limits for the herring
for 1989 and for the capelin for the winter 1988/1989 and
summer-autumn 1989 seasons.”

1.2 Participants

J. Carscadden Canada
H. Gigsater Norway
A, Kryssov USSR
V.N. Shleinik {Chairman) USSR
G. Stefansson Iceland
R. Torxresen Norway

2 NORWEGIAN SPRING-SPAWNING HERRING
2.1 Woxrking Papers Presented

The following working papers were presented:

"Working document on Norwegian -gpring-spawning herring” by R.
Toresen,

“"Soviet investigations and commercial fishery for Atlanto-Scan-
dian herring in the Norwegian Sea in 1988" by I.Vv. Borkin, N.V.
Mukhina, E.I. Seliverstova, and A.T. Kryssov.

2.2 Catch Statistics

The total annual catches of Norwegian spring-spawning herring
from 1972-1987 in terms of weight and numbers are presented in
Tables 2.1 and 2.2. The estimated unreported catches have been
converted +to catch in numbers using Norwegian data on catch at
age in the adult fisheries. Norwegian data have been applied +to
convert the USSR catch of 18,892 + in the winter of 1987 to-

catch in numbers,

2.3 Recruitment

The nursery areas of herring recruits are the fjoxrds, the area
off the Norwegian weat coast, and, in Some years, the southern
part of the Barents Sea., The recruitment has, therefore,” been
assessed in two components, one coastal and one from the Barents

Sea.




2.3.1 Acoustic O-group estimates in Norwegian coastal areas

An acoustic survey of O-group herring distributed in the coastal
areas of Noxway has been conducted in November-December each
year singe 1975. The results are presented in Table 2.3.

2.3.2 The O-group index in the Barents Sea

Indices of O-group Norweglan spring-spawning herring have been
estimated for the period 1965-1988 based on data from the inter-
national O-group surveys in the Barents Sea (Toresen, 1985;
Anon., 1988a) (Table 2.4).

2.3.3 Acoustic O-group estimates in the Barents Sea

The acoustic estimates of O-group herring in the Barents Sea for
the last six years are shown in the text table below:

Year Estimated number Time of
class {billions) survey
4983 3.7 .- . Nov 1983 .
1984 6.2 Nov 1984
1985 41.5 Sep 1985
1986 C Sep 1986
1987 4] Sep 1987
1988 Not vet carried out

The Barents Sea conponents of the 1984 and 1985 year classes are
completely depleted, most probably due +to predation by cod
{Mehl, 1987). In 1986 and 1987, no O-group herring were detected
in the Barents Sea. The 1988 survey has not yet been carried

out.

2.4 The Adult Stock

In 1987, the adult stock was assessed in two combonents:

a) The part of the 1983 year class which had its nursery area in
the Barents Sea, and ’ ‘

b) the coastal component which was the rest of the stock.

This year, the 1983 vyear class has recruited to the spawning
stock, and the stock is, therefore, assessed as one unit,

2.4.1 Acoustic estimate of the spawning stock

In February-March 1988, an acoustic survey was carried out along
the Norwegian c¢oast +to cover the spawning grounds. The
conditions for measuring the biomass were favourable during the
survey as the herring were not mixed with other species and were
distributed in a medium-density layer at 20-100 m depth.




The distribution area of spawning herring delineated during this
survey was the largest recorded since investigations started on
the spawning grounds in 1982, and is probably the largest since

1967,

In the text table below, the results from the survey and the
prognosis for the stock at 1 January 1988, estimated by the
Working Group in 1987, are shown (millions).

Year class 1985 1984 1983 1982+ Total
Prognosis 162 202 4,845 608 5,817
Acoustlic estimate 255 146 6,805 202 7,408

In the acoustic estimate, herring of the 1982 vyear c¢lass and
older were not as abundant as expected from the prognosis made
last year. On the other hand, the 1983 vear class was found +o
be more numerous during the survey. The 1985 vear class was also
found to be more abundant during the survey, while the 1984 vear
class was found to be a little weaker than the prognosis showed.

2.4.2 The state of the stock and VPa

The Working Group discussed the possible sources of error that
might explain the disparity between the acoustic estimate and
the prognosis made in 1987, especially for the stock component
1982+. Three major points in this discussion were:

&) error in the acoustic estimate;

b) error in the estimate of the stock component {1982+) made in
1984 which was based on tagging and has been previously used
by the Working Group (Anon., 1987); and

¢) effects of discards and breaking of gear.

The Working Group found no reason to doubt the acoustic estimate
of the spawning stock in spring 1988. However, the Working Group
also found ‘it hard to doubt the estimate of the spawning stock
in 1984 derived from tagging. It was, therefore, decided to tune
the VPA against both these estimates and explain the disparity
between the acoustic estimate and the prognosig by +the effects
of discards and breaking of gear. :

Discards and breaking of gear are well known phenomena in the
Norwegian herring fisheries, especially in recent vears, and
they are mainly due to the practice of letting a large number of
fishing vessels participate, with small quotas. The effects are
not accounted for in the original catch data.

Looking at the recent history of this stock, it is clear that
the older part of the stock was heavily exploited in the years
before the 1983 year class recruited to the fishery (1985-1987).
During these years, the catch quotas increased steadily, partly
due to the promising 1983 year class. At the same time and also




for the same reason, the fishing practice was changed into a
system that increased the pressure on the adults, leading *o
these features.

In order to reconcile +the differences in the tagging and
acoustic estimates for the 1982+ stock component in the VPA,
additional numbers were added in the years 1985, 1986, and 1987
{detailed below). These additional numbers reflect the increased
mortality believed to have occurred due to discards and breaking
of gear which is not accounted for 1in the official catch
statistics. The 1983 year class might also have been reduced by
these effects, but no estimates ara available,

The tuning of the VPA was done as follows. To provide a stock
estimate at 1 January 1988, the acoustic estimate in spring 1988
for the 1983-1985 year classes was adjusted by Norwegian and
USSR catches and natural mortality in January and February. With
the original catches in the data file, the Fs in 1987 were
adjusted until the VPA corresponded to the estimate.

- In the acoustic estimate, the stock component older than the
1983 year class was treated as a +group. The age compositions of
these  year classes in 1988 were adjusted s¢ +that they
corresponded with the age compositions of these year classes in
1984.. The Fs were adjusted so that the total abundance of these
year classes corresponded to the acoustic estimate of this
+group, The final abundance estimate on 1 January 1988 in each
-year class was obtained by adjusting for catches and natural

mortality.

This VPA did not correspond to the absolute estimate in 1984 de-
rived from tagging. The numbers in 1984 in this' VPA were too
low. To tune these numbers in correspondence with the estimate,
additional numbers were added in the catch file operating one
year class at a time. The amounts which had to be added varied
substantially between the age groups. These amounts were added
to the data in the years 1985, 1986, and 1987. In 1985 and 1986,
. about equal numbers were added for each yvear class, while only
smaller amounts were added for 1987 {proportional increase (0.2).
The proportional increase in total numbers was 1.03 and 0.82 for
1985 and 1986, respectively. The numbers added in 1985, 1986,
and 1987 corresponded to about 150,000 #. The Fs in 1987 had to
be adjusted in accordance with the increase in the catch this

year.

The numbers added to the catch per age group in the three years
are shown in Table 2.5,

Input data in the VPA were;:

Catch in number per vear class ........cov.n. Tables 2.2 and 2.5
Weight at age in stock .............. ... wa... Table 2.6
Proportions of maturity .................. ... Table 2.8
Natural mortality M (age 3 and oldexr) ....... 0.13

The results of the VPA are given in Tables 2.9 and 2.10.




2.5 Catch and Stock Prognosis

The input data (Table 2.11) refer to the stock size on 1 January
1988. The estimate of the 1987 vear class as T-year olds was
taken from the O-group estimate in Norwegian coastal waters in
November 1987, This number (262 million individuals) was reduced
by an annual natural mortality of 0.9 for two months. The number
of 2-year-olds (1986 year class) was also derived Erom the O-
group estimate in Norwegian coastal waters (408 million indi-
viduals, Table 2.3}, but was reduced by the annual natural
mortality of 0.9 over 14 months. For age groups 3 and older, the
acoustic estimate in February-March 1988 was used, and the stock
size on 1 January 1988 was estimated as described in Section

2.4.2.

- The fishing pattern was changed from last year's assessment for
age groups 2-4, since in that year an adjustment had been made
for the 1983 year class, then 4 years old. As geparable VPA does
not apply to this stock (Anon., 1988b), the current fishing mor-
tality estimates for the years 1984-1987 were simply averaged by
age groups. Assuming the future fishing mortality to be constant
on ages 5-12, the current average level is 0.456, which, as be-
fore, was scaled to 0.35. The mortalities for age groups 2-4
were scaled in the same proportions from the 1984-1987 average
to obtain the current pattern. ‘

2.6 Results of Prognosis

The results of the prognosis two years ahead are given in Tables
2.12 and 2.13 and Figure 2.1.

The 1983 year class was almost fully recruited in 1988, bringing
the spawning stock biomass up to about 1.4 million € and in-
creasing to about 1.5 million t in 1989. There has been almost
no recruitment £from the year ¢lasses after 1983, and
consequently +he spawning stock will make up almost 95% of the
total stock by 1989. The poor recruitment will 1lead +to a
decrease in spawning stock gize after 1989, whether any fishing
takes place or not, because natural mortality will outweigh
growth. This poor recruitment will continue at least until the
1988 year class recruits, probably until 1993. However, it is
too early to assess the strength of this year class, although it
appeared promising at the O-group stage. By the time +this vear
class recruits +o the spawning stock, it will be reduced by
natural mortality and fishing, and a larger contribution fronm
the 1988 vyear ¢lass will be needed to increase the spawning

s5tock to the 1988-1989 level.

A long-term prediction for the next 6 years is illustrated in
Figure 2.2, It was run based on the same recruitment as assumed
for the 1988 year class and with varying levels of TAC.

2.7 Yield prer Recruit

For yield-per-recruit computations, the Working Group used aver-
age welghts for the vears 1983-1987 and recruitment at age 3,
but otherwise +the same values as in the catch and stock




prognosis. As the fishing pattern on the oldest fish is not well
known, the reference T in this year's work was based on the
average of the fishing mortalities of ages 4-9. These changes
from the previous report explain the differences in +the vyield
curves. The yield curves are shown in Figure 2.1,

2.8 Biological Reference Points

The biological reference points (Fl W' Fm g and F,_, h) {(Figure
2.3) were computed. It was found, ¥ 1.0 year, tgé% these re-
ference points seem to be of little use for this stock, since
the stock is still in a depleted state, regulated with the ain
of rebuilding the stock. Due +to the high variability in
recruitment, it is seen that even Fme depends very heavily on
which range of years 1is chosen and gan, therefore, not be
considered a reliable measure.

2.9 Management Considerations

The preferred level of the spawning stock, 2.5 million £, will
not be reached in the near future, even without any fishing.
The Working Group has no reason to assume that the problems of
discarding and breaking of gear will be solved in 1988 or 1989
and, therefore, the actual catch will probably be significantly
greater than the officially reported catch.

During this meeting, it has been estimated that unreported
catches resulting from these practices corresponded to a total
cf about 150,000 £ 1in 1985-1987. Therefore, +the Working Group
recommends that these calculations be taken intc account and
consequently that utmost caution be exercised in setting the TAC
for the coming yvear,

3 BARENTS SEA CAPELIN

3.1 Working Papers Presented

The following working papers were presehted:
“The Barents Sea Capelin" by H. Gigsater,

"Cruise report R/V 'Michael Sars', Barents Sea, April 1988" by H.
Gigsater,

‘Soviet investigations on capelin larvae in the Barents Sea in
1388" by N.V. Mukhina and N.G. Ushakov,

"Soviet investigations on capelin in spring 1988" by N.G.
Ushakov.

"Report on the "joint Norwegian/USSR acoustic survey of pelagic
fish in the Barents Sea, September-October 1988",




3.2 Regulation of the Barents Sea Capelin Fishervy

Since 1979, the Barents Sea fishery has been regulated by a bi-
lateral fishery mahagement agreement between +the USSR and
Norway. A TAC has been set geparately for the winter fishery and
the autumn fishery. The fishery was closed from 1 May to 15
August until 1984. During the period 1984-1986, the fishery was
closed from 1 May to 1 September. Since May 1986, there has been

no fishing.

3.3 Catech Statistics

The international catch by country in the vyears 1965-1988 is
given in Table 3.1.

3.4 Stock Size Estimates

3.4.1 Larval and O-group surveys

Norwegian larval surveys based on Gulf III plankton samples have
been conduct?g in June each year since 1981. The calculated
numbers (x 10 %) by year are shown in Table 3.2. From 1981 +o
1985, +there was constant larval production, aside from a 20%
reduction in 1984. In 1986, no larvae were caught in the Norwe-
gian larval survey, although some spawning is known to have
taken place in the Varangerfjord area. In 1987, the larval index
was 0.14 (Table 3.2). The 1988 larval index was 0.13. In 1988,
the capelin were larger than in 1987 and were distributed over a

larger area.

A Soviet larval survey was conducted from 2 April to 15 July
1988 and occupied standard stations in the northeastexrn
Norwegian and southwestern Barents Seas. No capelin larvae were
caught. This is in contrast to previous surveys when 772 and 13
larvae were taken in 1986 and 1987, respectively.

During the international O-group survey in the Barents Sea in
August (Ancn., 1988a), O-group capelin were observed over a con-
tinous arxea from the coast of Finnmark northeastward to Novaya
Semlya and the northern border of the investigated area. Unfor-
tunately, the area surveyed was somewhat restricted compared to
previous years, and the northeastern extension of the capelin O-
group distribution area is, therefore, unknown (Figure 3.1). No
index was calculated for capelin, but judging from the distri-
bution area, the strength of the 1988 year class is the highest

since 1984.

3.4.2 Acoustlic stock estimates

Two surveys on capelin, one Soviet and one Norwegian, were con-
ducted in spring 1988.

The Soviet survey covered the southeast and central Barents Sea
from late December 1987 to March 1988. Only small prespawning
concentrations of capelin were found in February-March in the
areas off the Murman coast and northern Norway, comprising about




10,000 t. The 1985 year class dominated, with fish 13-15 cm.

A Norweglan survey covered the coastal waters off Troms and
Finnmark in the first half. of aApril. Practically no capelin were
found; only in Varangerfjorden were some insignificant amounts
of prespawning capelin detected.

These observations show that very little capelin were present in
coastal areas in spring 1988, as was expected from the low stock
level found in the autumn 1987,

The autumn 1988 acoustic survey was carried out during 7 Septem-
ber ~ 21 October as a joint Soviet-Norwegian cruise with three
Norwegian and three Soviet research vessels participating. The
distribution of capelin is shown in Figure 3.2. Table 3.3 gives
the estimate as numbers by age and length groups. The following
abundance estimates by year class were obtained:

Year class Nunmber Mean weight Biomass
{(billions) (g} (000 t)
1987 {19%86) 20 (37) 3 {2.1) 69.6 (78)

.5
1986 (1985) 29 (2) 2.3 (12.3) 353.4 (21)
1985 (1984) 0.2 (0.1) 7.1 (14.3) 4.3 (2)
1984 (1983) - - - - - -

The estimates of the same age groups in 1987 are shown in paren-
theses for comparison, The 1987 year class is about half +the
size by number of the 1-group measured last year. However,
because the individual mean weight of the 1987 vyear class is
higher, the biomass is almost as large as the 1986 year ¢lass as

1-group.

The 1986 year class is 15 times the abundance by number of the
2-group measured last vear, with equal individual size.

According to the survey results, there are practically no fish
older than 2 years in the stock. However, being so scarce, oldex
fish are probably under-represented in the biological samples,
and thus in the acoustic estimate.

The obsexrved mean weights of the various age groups are either
equal to or higher than those measured last vear. The total
stock biomass is estimated to be 427,000 t (Table 3.3), compared
to 100,000 £ in 1987,

3.5 Histoxy of Catch and Stock

Table 3.4 provides information on stock size and mortality of
the Barents Sea capelin stock since 1972. The model dependent
quantities are calculated from the same assumptions as used by
the Working Group in 1984 (adjusting of 1982 estimate). The
model used is documented in a working paper to the 1985 Working
Group meeting and the computation of the various gquantities in
the table was explained in the Working Group report from 198§
(Anon., 1987). This year, the table has been expanded to include




the vears 1972 and 1973, as well as the latest vears.
Computations were not performed for 1986 in last Year's Working
Group report hecause the errors in the 198§ and 1987 acoustic
estimates, which are used as input in the model, were considered
to be large. Thus, while the estimates of natural mortality
since 1986 may have larger errors associated with +hem because
of the larger errors in the acoustic estimates, the Working
Group considered that their inclusion in Table 3.4 would be
useful to illustrate trends in natural mortality since 1972. The
estimates of natural mortality and length at maturity for the
latest years tentatively used in previous editions of the tabhle
are now reestimated, as outlined below.

Natural mortality is estimated using the Hamre-1Tjelmeland model
CAPELIN. By this method, natural mortality and length at
maturity are estimated together; they cannot be separated. Two
periods were found in which natural mortality and length at
maturity were stable: the period 1972-1978 and 1979-1983 (Anon.,
1987)}. For +the years after 1983, an annual increase in natural
mortality seems to have occurred. Since the stock collapsed
during these vears, the data are scarce, and it is imposszible to
reliably estimate natural mortality and length at maturity for
these years. Consequently, it was tentatively assumed that
length at maturity has not changed from the previous years, and
natural mortality was estimated for +his length at maturity
(13.94 ¢cm). The values for natural mortality per month were 0.08
for 1983-1984, 0.15 for 1984-1985, 0.23 for 1985~1986, and 0.25
for 1986-1987. The value of 13.94 cm for length at maturity was
also used for the 1987-1988 period.

3.6 Management Considerations

The total stock biomass of about 430,000 + is approximately four
times the abundance of +the stock in 1986 and 1987. while the
stock size shows some improvement, it is still {by number) 1less
than 5% of the average stock size in the period 1975-1%980 (Table

3.4).

A maturing length of about 14.0 cm, estimated in previous vears,
would produce a spawning stock of about 200,000 t in the spring
1989. However, this spawning stock would be composed of only one
(1986) vyear «class. Because younger fish mature at a larger
length than older fish, the maturing length may, therefore, bhe
somewhat larger this year, resulting in a lower spawning stock
biomass. For example, a maturing length of 14.5 cm would give a
spawning stock of about 160,000 t.

The recruitment is low with the 1987 year class estimated to be
about 3% of the size of the average recruiting year classes in
1975-1980 (Table 3.4),

Based on these data on total stock, spawning stock, and recruit-
ment, the Working Group recommends that no fishing should take

place in 1989.
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4 CAPELIN IN THE ICELAND - EAST GREENLAND - JAN MAYEN AREA
4.1 Working Papers Presented

The following working papers were pregsented:

“Report on an acoustic survey of 1-group capeiin in the Iceland -
Greenland - Jan Mayen area in August 1988" by H. vilhjalmsson,

“Report on an acoustic survey of the capelin stock off East
Greenland in September 1988" by P. Kanneworff,

"Report on an acoustic survey of the capelin stock in the Iceland
- Greenland - Jan Mayen area in October 1988" by H. Vilhj4lmsson,

"Cruise report “G.0. Sars", August 1988" by A. Dommasnes,

"Norwedian catch statistics of Icelandic capelin® by A. : -
Dommasnes,

"Distribution of the .capelin fishery in the Greenland economic
zone in 1986-1988 based on logbook recordings®, by P. Kanneworff,

"Capel;n in the Iceland - Greenland - Jan Mayen area’ by H. Vil-
hjadlmsson.

4.2 Catch Regulation

As this is a very short-lived species, the fishery depends to a
very large extent upon the recruiting year eclass.

The fishery on the Iceland - East Greenland - Jan Mayen stock
of capelin has bheen regulated by preliminary catch quotas set
prior +to each fishing season (July-March) based on the results
of the surveys of the abundance of immature 1- and 2-group
capelin carried out in August of the preceding vear and/or
January of the current vear.

Final catch quotas for each season have then been set in accor-
dance with the results of acoustic surveys of abundance of the |
maturing (fishable} stock carried out in autumn (October-Novem-
ber) and/or winter {(January-February) of that season.

4.3 Catch in the 1987/1988 Season

The total annual tatch of capelin in the Iceland - East Green-
land - Jan Mayen area since 1964 is shown in Table 4. 1.

On the basis of an acoustic abundance estimate cbtained in
November-December 1987, a TAC of 1,115,000 t was set for +the
whole 1987/1988 season. The total cateh amounted to 1,116,900 ¢,
leaving the target spawning stock of 400,000 t.
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4.4 Preliminary TAC for the 1988/1989 Figshery

In August 1987, an estimate of the abundance of 1—-group capelin
of the 1986 year class was obtained. All other attempts to esti-
mate the abundance of immature capelin of either the 1986 oxr
1985 year classes in the autumn of 1987 and winter of 1988

failed.

The abundance of 1-group capelin has been estimated annually in
August since 1982. The resulting estimates can be compared to
estimates of +the same vear classes obtained by backcalculating
their abundance as 3- and 4-group spawners to the same point in
time (1 August as 1-group) taking account of the catch and the
mortality rate (M). Five such pairs of estimates were available
including the 1985 year class which, however, was not fully re-
cruited to the adult stock and is underestimated due +o trawl
selection favouring the larger fish. The data are given in Table
4.2 and the relation between the two data sets is shown 1in

Figure 4.1,

Using the relationship in Figure 4.1, the August 1987 survey
results correspond to 83.8 billion 2-group capelin on 1 August
1988 when account has been taken of the mortality rate (M =
0.035/month)., A TAC for the 1988/1989 season was then calculated
making the following assumptions.

1} The fishery will depend on maturing capelin only.

2) About 70% of the capelin belonging to the 1986 year clasgs and
all the remainder of the 1985 year class will mature and
spawn in 1989,

3} The 1988/198%9 fishable stock and, therefore, the 1989
spawning stock will consist of the 1986 and 1985 year classes
in the ratio 80/20, this being the average for the 1981-1988
period when excluding the abnormal 1986/1987 season (Table

4.3).

4) The mean weight in the fishable stock will be 17.3 and 24.3 g
for the 1986 and 1985 vyear classes, respectively (mean
weights of 2- and 3-year-olds in October in the 1981-1987

pericd) (Table 4.4).

5) The mean weight in the 1989 spawning stock will be 18.6 and
26.3 g for the same year classes (Figure 4.2).

6} The natural mortality rate will be M = 0.035/month (Table
4.5).

7) There will be 400,000 t left to spawn in 1989,

Calculations based on these assumptions gave a TAC of 770,000 t

spread evenly over the period., In view of the short time series
and other obvious uncertainties, a precautionary TAC of
500,000 t was recommended for the August-November 1988 period.
The TAC for the remainder of the season (December 1988 - March
1989) could then be set after the completion of the autumn 1988
survey of stock abundance.




12

4.5 October 1988 Stock Abundance Estimate

The autumn 1988 acoustic survey was carried out during 6-24 Cc-
tober, Two vessels participated and obtained the following abun-

dance estimates by year class:

Year class Number (billions) Mean weight (g} Biomass ('000 t)

1987 43,9 3.0 133.5
1986 59.7 14.6 870.9
1985 17.0 23.4 399.3

Further details of this stock estimate as well as the relative
density distribution are given in Table 4.6 and Figure 4.3.

Judging by maturity, 1,225,000 t of capelin, comprising all the
1985 vyear class and about 90% of the 1986 year class, will
mature and spawn in 1989. The year-class ratio in the spawning
stock is about 76/24 for 2- and 3-group fish, which is not far
from the forecast of 80/20 in the April 1988 stock prognosis.

Although drift ice was encountered in part of the possible
distribution area of the stock in autumn, it is not thought to
have affected the present sgtock estimate. Weather conditions
during the survey were good,

About half o¢f the maturing stock was recorded off the central
and western north coast of Iceland., These were mostly 2-group
fishi mixed with Jjuveniles, mainly f-group. In this area, the
abundance of +the adults 1is, therefore, probably somewhat
overestimated and that of the juveniles underrated and much more

S50.

On the other hand, at least half of the adult stock had not re-
turned from its feeding migration to the East Greenland - Jan
Mayen area in October 1988. In this northern area, the vyear-
class ratio was about 65/35 for 2~ and 3-group fish and there
were practically no juvenile capelin there., Experience has shown
that when autumn surveys of this capelin stock are carried out
hefore the adults have returned from feeding in the northern
latitudes, the resulting abundance estimates +tend +to be
underestimates {Vilhjadlmsson, 1983}.

4.6 Other Acoustic Surveys

A Norwegian acoustic survey was carried out in the first half of
August and, according to the age composition, covered mainly the
northern cemponent of the stock. In spite of the observed tend-
ency towards underestimates in the summer period, the August
abundance estimate is about 50% larger +than the October

aestimate.

The area of distribution of 1-year-olds was not fully covered
and, therefore, +the estimates of abundance for this age group

are not considered representative,
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In August 1388, Iceland carried out an acoustic survey of the
abundance of the 1987 year class. The total abundance estimate
(in numbers) was 147 billion capelin. Surveying conditions were
good and practically all the distribution area was apparently
covered. Details of the August 1988 abundance estimate are given
in Table 4.7 and the relative density distribution observed in

Figure 4.4,

A third survey was conducted under a gpecial grant from the
Greenland Home Rule Administration in the area of Fast Greenland
during September 1988, Although conditions were favourable, only
229,000 t of capelin were estimated in the survey area.

The Working Group noted that three independent sSurveys were con-—
ducted in the August-September time period and recommended that
future surveys be coordinated.

4.7 TAC for the December 1988 - March 1989 Period

On the whole, the October 1988 stock abundance estimate was
accepted as valid and used as a basis for calculating the TAC.

The following assumptions were made:

1) All capelin 13.5 em and larger will mature and spawn in 1989,
This length at maturity is derived from maturity observations
made during the survey. These capelin will be in the catch
during the rest of the fishing season.

2) Immature capelin will be an insignificant proportion of the
catch in the present season.

3) Natural mortality rate will be M = 0.035/month.

4) The mean weight of the 1986 and 1985 year classes will be
17.0 and 26.9 g, respectively (Figure 4.2).

5) There will be 400,000 t left to spawn in 1989,

Based on these assumptioﬁs, it is «calculated that the 1988
October survey results correspond to a TAC of 830,000 + to be
spread evenly over the S5-month period late October 1988 - late

March 1989. :

At the +time of +the survey, Norwegian and Icelandic catches
amountad to about 11,500 and 25,000 +, respectively, and Farocese
vessels had taken 47,000 t in the economic zone of Greenland.

4.8 TAC for the Summer/Autumn 1989 Season

The fishable stock in the 1989/1990 season will consist of +the
1987 year «class and the part of the 1986 year class which does
not mature and spawn in 1989.

The Working Group determined that the Icelandic August 1988 sur-
vey covered the distribution area of the 1987 year class and the
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abundance estimates were used to calculate a preliminary TAC for
the 1989%/19%0 season.

Using the relationship in Figure 4.2 and a natural mortality
rate of M = 0.035/month, +the August 1988 survey results
correspond to 100 billion Z2-group capelin on 1 August 1989. A
TAC for the 1989/199%90 season may then be calculated using the
same assumptions as listed in Section 4.4.

Calculations based on these assumptions give a TAC of
1,025,000 £ for the 1989/1990 season, spread evenly over the

period.

It should be noted, however, that a considerable addition to the
data base could become available after the completion of an
acoustic survey of +the stock that is planned for January-
February 1989. fThis regards especially the abundance of the
immature part of the 1986 year class and one additional year to
the data series of estimates of year-class abundance as 1-group
as compared to adults, as well as mean weights, vyear-c¢lass
ratios, and maturity rates.

Advice on the TAC for the 1989 summer and autumn season should,
therefore, be delayed until spring 1989.
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Table 2.1 Catches north of §2°N of Norwegian spring-spawning herring
(tonneg)} since 1972.

15

Total including

1
Year A B c D Total unreported catches
1972 - 9,895 3,266 - 13,161 13,161
1973 138 6,602 276 - 7,017 7,017
1974 906 6,093 620 - 7.619 7,619
1975 53 3,372 288 - 3,713 13,713
1976 - 247 189 - 436 10,436
1977 374 11,834 4498 - 12,706 22,7086
1978 484 9,151 189 - 5,824 19,824
197% 691 1,866 307 - 2,864 12,864
1980 878 7,634 85 - 8,577 18,577
1981 844 7,814 78 - 8,738 13,7386
1982 983 10,447 225 - 11,655 16,655
1983 3,857 13,290 507 ~ 18,054 23,054
1984 18,730 29,463 339 - 48,532 53,532
1985 29,363 37,187 197 4,300 71,047 81,047
1986 71,122 55,507 156 - 128,785 136,785%
19873 62,910 49,798 181 - 112,899 122,889
1988~ 70,962 - - - - -
A = catches of adult herring in winter,
B = mixed herring fishery in autumn.
C = by-catches of 0~ and 1-group herring in the sprat fishery,
D = USSR-Norway by-catch in the capelin fishery (2-group).

1Includes also by-catches of adult herring in other fisheries.

[ZUR N}

In 1972, there was also a directed herring O-group fishery.
Preliminary up to 1 September 1988,
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Table 2.2 Catch in nombers ('000} of Norwegian spring spawhers. Un-
reported catches are included for age 3 and older herring.

Age 1972 1973 1974 1975 1976 1977 1878 1379
0 347,100 29,300 65,900 30,600 20,100 43,000 20,100 32,600
1 41,000 3,500 7,800 3,600 2,400 6,200 2,400 3,800
2 20,400 1,700 3,900 1,800 1,200 3,100 1,200 1,300
3 35,376 2,389 100 3,268 23,248 22,103 3,019 6,352
4 3,476 25,220 241 132 5,436 23,595 12,164 1,866
5 3,583 651 24,505 310 - 336 20,315 6,865
6 2,481 1,506 257 30,667 - = 870 11,216
7 694 278 1%6 5 13,086 419 - 326
8 1,486 178 - 2 - 10,766 620 -
g 198 - - - - - 5,027 -

10 - - = - - - - 2,534

11 494 - - - - - - ~

12 593 - - - - - - -

13 593 . - - - - - -

14 - 178 - - - - - -

15 - - - - - - - -

16 - - - - - ~ - -

Age 1980 1281 1982 1983 1984 1985 1966 1987
0 6,900 8,300 22,600 127,000 33,857 28,571 13,805 13,846
i 800 1,100 1,100 4,673 1,700 13,1491 1,381 6,327
2 400 11,900 200 1,675 2,489 207,224 3,091, 35,770
3 6,407 4,166 13,817 3,183 4,483 15,615 539,7852 19,776
4 5,814 4,591 7,892 21,191 5,388 11,268 14,662 501,393
5 2,278 8,5%¢ 4,507 9,521 61,543 11,605 9,964 18,672
6 8,165 2,200 6,258 6,181 18,202 77,203 13,386 3,502
7 15,838 4,512 1,960 6,823 12,638 27,803 69,267 7,058
8 441 8,280 5,075 1,293 15,608 18,306 36,460 25,922
9 8 345 6,047 4,598 7,215 22,631 16,260 3,587

10 - 103 121 7,329 16,338 7,268 30,311 7,553

11 2,688 114 37 143 5,478 16,552 19,469 4,214

12 - 954 37 40 - 12,467 45,092 7,834

13 - - 37 143 - - 26,970 5,531

14 - - - 862 - - - 2,330

15 - - - - 1,652 - - 453

16 - - - - - 2,020 2,029 -

i

197,244 are from the oceanic component.
481,481 are from the oceanic component.




Table 2.3

1987 (number in millions).
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Norwegian spring-gpawners. Acoustic abundance of O-
group hexrring in Norwegian coastal waters in 1975-

Area
Year T P 5 5 5 Total
62 N-65"N 65 N-68"N North of 68 30
1975 328 692 55 1,075
1976 415 2,610 75C 3,775
1977 70 305 37 412
1978 302 511 3582 1,205
1979 Q0% 2,260 288 3,457
1980 1z 4 218 234
1381 263 2 1 265
1982 64 571 2,301 2,936
1983 323 4,543 8,864 13,730
1984 4 467 930. 1,401
1985 441 354 208 1,003
1986 10 144 254 408
1987 179 26 57 262

Table 2.4 Abundance indices for O~group herring
in the Barents Sea, 1973-1988 {Toresen,
1985; Anon., 1988a}.

Year Log index Year Log index
1973 Q.05 1981 0.00
1974 0.01 1382 C.00
1975 G.00 1983 1.77
1976 0.00 1984 0.34
1977 0.01 1985 0.23
1578 0.02 1986 0.00
1879 0.09 1987 0.00
1880 0.00 1388 0.30
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Table 2.5 HERRING.
Numbers (thousands) added
to the catch in tuning of
the VPA towards the 1984
and 1988 estimates,

Year

Age
1985 1986 1587
3 5,885 - -
4 4,232 2,932 -
5 4,895 4,536 -
6 52,797 2,114 -
7 31,197 35,733 -
8 36,694 38,540 2,078
9 40,369 25,740 2,413
10 - 46,689 1,947
11 14,448 - 286
12 37,533 20,908 -
13 - 53,030 969
14 - - 4,670
Sum 228,050 230,222 12,363

% 103.3 81.7 19.6
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Table 2.6 Average weight (gm} in stock (1 January), Norwegian spring spawners,
1976-1988.

Age 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

3 181 181 180 178 175 170 170 155 140 148 146 90 96
4 259 259 294 232 283 224 204 243 204 234 206 143 143
5 342 342 326 359 347 336 303 304 295 265 265 241 200
6 384 384 371 385 402 378 355 368 338 312 289 279 250
7 409 409 409 420 421 387 383 404 37¢ 346 339 299 300
B 444 444 461 444 465 408 395 424 395 370 368 316 333
9 461 461 476 505 465 397 413 437 407 395 391 342 343
10 520 520 520 520 520 520 453 436 413 397 382 343 352
11 543 543 543 551 534 543 468 493 422 425 388 362 400
12 412 412 500 500 500 512 512 480 459 434 383 370 358
13 412 412 500 500 500 512 500 470 449 443 403 378 360
14 412 412 500 500 500 512 500 500 427 452 403 381 385
15 412 412 500 500 500 512 500 500 437 463 450 388 400
16 412 412 500 500 500 512 500 500 437 480 470 390 400

Table 2.7 Average weight (gm) in catch, Norwegian spring spawners, 1975-1987.

Age 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987

3 259 259 294 232 283 224 204 249 204 233 226 160 121
4 342 342 326 359 347 336 303 304 250 281 292 244 169
5 384 384 371 385 402 378 355 368 317 348 391 288 248
6 403 409 409 420 421 387 383 404 356 371 357 306 287
1 444 444 461 444 465 408 395 424 386 408 380 345 3086
8 461 461 476 505 465 397 413 437 401 428 402 367 321
9 520 520 520 520 520 520 453 436 410 442 419 390 342
10 543 543 543 551 534 543 468 493 418 434 432 394 346
11 412 412 500 500 500 512 512 480 441 456 440 393 362
12 412 412 500 500 500 512 500 470 455 469 458 392 3
13 412 412 500 500 500 512 500 500 438 460 460 409 379
14 412 412 500 500 500 512 500 500 432 460 465 434 380
15 41z 412 500 500 500 512 500 500 432 445 470 450 390
16 412 412 500 500 500 512 . 500 500 432 445 470 454 400
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Table 2.8 Norwegian spring-spawning herring, Proportions of maturity.

Age 1376 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 06.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 ©.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.50 0.73 0.13 0.10 0.25 0.30 0.10 0.10 0.10 0.10 0.10 0.10
4 0.9 0.8% 0.90 0.62 0.50 0.50 0.48 0.50 0.50 0.50 0.20 0©.30
5 1.00 1.00 1.00 0.95 0.397 0.97 0.70 0.6% 0.90 0.90 0.90 0.90
6 1,00 1.00 1.00 1.00 1.00 1.00 1.00 0.7t 0.95 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.C0 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

10 1,00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

12 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 4.00 1.00

14  1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 $.00 1.00

15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

16+ 1,00 1,00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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NORWEGIAN SPRING-SPAWNING HERRING
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Table 2.12 cont'd.
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Table 3.1

in the years 1965-1988,

International catch of Barents g

ea capelin ('000 +)

Year Norway USSR Other Total
1365 217 7 - 224
1966 380 5 - 389
1967 403 6 - 40%
1968 522 15 - 537
1969 679 T - 680
1970 1,301 13 - 1,314
1971 1,371 21 - 1,392
1972 1,556 37 - 1,593
1873 1,291 45 - 1,336
1974 987 162 - 1, 149
1975 943 431 43 1,417
1976 1,949 5986 - 2,545
1977 2,116 822 2 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
1382 1,158 594 5 1,759
1983 1,493 846 36 2,375
1984 811 628 42 1,481
1985 453 398 17 868
1986 72 51 - 123
1987 - - - -
1988 - - - -

Table 3.2 Larval index {number x 1012

} for Barents Sea Capelin.

Year Index
1981 9.71
1982 9.88
1983 9.94
1984 8.15
1985 9.25
1986 -
1987 0.14
1988 0.13

27
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Table 3.3 Acoustic estimate, autumn 1988, for Barents Sea capelin.

Total . Age Total Biomass Diomass
length numper {cum.)
{cm}) 1 2 3 {10} (000 ) ('CO0 t)
4,5- 4.9 2 - - 2 - -
5.0- 5.4 2 - - 2 - -
5.5- 5.9 1 - - 1 - -
6.0- 6.4 1 - - 1 - -
§.5- 6.9 4 - - 4 - -
7.0- 7.4 20 - - 20 0.2 -
7.5- 7.9 63 - - 63 0.7 -
8.0- 8.4 138 - - 138 2.9 -
8.5- 8.9 298 - - 298 7.5 -
9.0~ 9.4 393 - - 393 11.4 -
9.5~ 9.9 380 9 - 389 13.4 -
10.0-10.4 240 9 - 250 3.9 -
10.5-10.9 237 35 - 272 12.5 -
11.0-11.4 131 38 - 169 3.0 -
11.5-11.9 69 133 - 202 13.1 -
12.0-12.4 13 199 - 211 15.7 -
12.5-12.9 5 426 - 431 371 -
13.0-13.4 5 379 2 387 37.6 -
13.5-13.9 - 458 5 463 53.1 -
14.0-14.4 - 347 - 347 46.0 203.3
14.5-14.9 - 300 2 301 46,2 157.3
15.0-15.4 - 250 4 254 45.1 111.1
15.5-15.9 - 1438 9 157 30,7 66.0
16.0-16.4 - 82 3 85 18.8 35.3
16.5-16.9 - 32 - 32 7.9 16.5
17.0-17.4 - 26 ~ 27 7.0 8.6
17.5-17.9 - 4 - 4 1.1 1.6
18.0-18.4 - 2 - 2 0.5 0.5
Numpber 2000 2876 25 4900
Biomass 69.6 353.4 4.3 427.2
Mean length 9.7 13.8 15.0 12.1




29

Table 3.4 The development of the Barents Sea capelin stock since i872.

LM = length for 507 maturation
HMmon. = inst. nat. mort. per month
{does not include spawning mort.)
Zmon.spr. = inst. tot. mort. per month in spring
Zmon.aut. = inst. tot. mort. per month in autumn
Fmon.aut. = inst. fishing mort. per month in autumn
1972 Mmon = 4.051 LM = 14.01
Age Stock  Catch Sp. Stock Catch F F Z
Jan71 sp;. stqfk Aug71 au;. aut. mon. moen.
(10 ) {10} (107 £} (10 ) (to ) aut, aut.
1 79227 - 0.000 0.000 0.051
2 16797 1114.9 0.078 0.016 0.067
3 20138 1345.5 0.079 G.016 0.0867
4 2721 183.5 0.079 0.016 0.087
5 228 4.2 0.073 0,015 0.0686
L 130571 2658.1
1973 Mmon = 0.051 LM = 14.01
Age Stock Catch Sp. Stock Cateh F F ¥4
Jan71 sp;. stofk Aug?1 au;. aut. mon. mon.
(167 ) . (107 ) (107°t)y (10°)) {10} aut. aut.
1 - - - 117359 tDz.2 0.6081 0.000 0.051
2 §1300 - - 42962 1015.9 0.027 0.005 0.056
3 12023 B1.2 144 52158 534.9 0.123 0.025 0.076
4 14403 5901.7 618 2082 104.7 0.058 0.0612 0,063
5 1945 1673.3 21 23 0.7 0.035 0.007 0.058
r 7636.2 681 167558 1758.3
1974 Mmon = 0.051 LM = 14.01
Age Stock Catch Sp. Stock Catch F F Z
Jan71 sp;. stofk Aug?1 au;. aut. mon. mon.
(10} {107} (107t} (10 ) {10} aut. aut.
1 - - - 76083 - 0.0640 0.000 0,051
P4 90714 9.3 - 63562 1139.5 0.021 0.004 0,055
3 32357 £39.4 120 20877 1059.0 0.058 0.0612 0.063
4 3587 274B6.6 56 4386 42.2 0.112 0,023 0.074%
5 20492 391.6 104 8 - 0.000 0,000 0.05%
L 4186.9 280 16089686 2240.7

contd.
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Jable 3.4 {contd.}

189785 Mmon = 0.081 LM = 14.01
Age Stock Catch Sp. Stock Catch F F zZ
Jan71 sp;. stogk Au971 au;. aut. mon. mon.
(10" ) (10 ) (1067t} {16} {10} aut. aut.
1 - - - 50835 - 0.000 0.080 0.051
2 58867 250.3 - 41076 1364.9 0.038 0.008 0.059
3 £8181 1809.6 138 - 35050 1795.5 0.060 0.012 0.063
4 15225 34359.3 64 10108 613.8 0.071 G6.014 0.065
5 300 390.5 - 107 - 0.060 0.000 0.051
E 5149.7 203 137236 3774.2
1978 Mmon = 0,051 LM = 14.01
Age Stock Catch Sp. Stock Catch F F 2
Jan71 sp;. stogk Aug71 au;. aut. mon. mon.
(10"} (10" ) (107t} (10} {10 ) aut. aut,
1 - - - 44445 - 0.000 0.000 0.051
2 39379 83.8 - 27492 1726.2 0.074 0.015 0,068
3 305886 672.5 117 20325 2752.4 0.166 0.033 0.084
4 25848 4400.1 578 10074 1860.0 0.248 0.049 0,100
5 7284 2802.5 520 1661 384.0 0.311 0.062 0.113
r 7958.9 1215 1038997 6832.6
1977 Mmon = 8.051 LM = 14,01
Age Stock Catch Sp. Stock Catch F F Z2
Jan71 sp;. stogk Aug?1 au;. aut. mon. mon.
(107 ) (10"} (107t} {187 ) (10 3} aut. aut,
1 - - - 78519 - 0.000 0.000 D.051
2 34388 683.0 - 23609 4517.9 0.243 0.048 0,089
3 189764 1424.89 291 12733 2617.9 0.288 0.052 0.103
4 13320 5022.1 454 5064 B62.5 0.213 0.042 0.093
5 6085 32028.7 381 202 146.2 0.202 0.040 0.081%
r 10158.7 1126 120827 8144.5

Contd.




Table 3.4 (conktd.)}
1978 Mmon = 0.051 LM = 14,01

Age Stock Catch S§p. Stock Catch F F Z
Jan?I sp;. sto§k Aug?i au;. aut. moen. mon.
(10} {ig° ) (10"t} {10° ) {10 ) aut, aut,

1 - - - 95113 99.5 0.00%1 0.000 D.051
2 60752 53.86 - 42547 2875.2 ©0.079 0.016 0,067
3 14327 12271.5 68 . t2as50 1726.5 0.17t 0.035 0,086
4 7568 3507.3 401 1699 265.3 0.184 0.033 0.090
5 3165 1780.8 208 96 19.8 0.264 0,053 0.104
E 6563.,2 675 151585 44986.3

1973 Mmen = 0.072 LM = 13,94

Age Stock Catch Sp. Stock Catch F F Zz
Jan?1 sp;. stogk Aug?1 au;. aut. mon, mon.
(16} (10" ) {197t} (16"} {10 ) aut. aut,

1 - - - 55220 30.5 0.001 0.000 0.072
2 73511 8.1 - 40024 2767.2 0.086 0.017 0,089
3 30408 1047.2 29 14829 3047.5 0.278 0.055 0,127
4 7815 2883.5 252 681 224.1 0.488 0.097 0.169
5 1083 634.8 ~ 4 2.2 1.012 0.201 0.273
L 4573.7 281 110758 6071.5

1980 Mmon = 8,072 LM = 13.94%

Age Stock Catch Sp. Stock Catch F F z
Jan71 spy. stogk Aug71 au;. aut. mon. mon,
{10} (10} {107 t) (10"} (10" ) aut. aut.

1 - - - 59131 80.4 0.002 0.000C 0.072
2 38419 10.0 - 23195 6683.9 0.036 0.007 0.079
3 28575 468.1 70 19420 2105.0 0.138 0.027 0.0%9
4 7817 3834.8 49 39496 334.1 6.105 0,021 0,093
5 291 344.7 - 38 7.5 0.266 0.0653 0.125
L 48657.6 1189 105780 3224.9

Contd,
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Table 3.4 (contd.)
1981 Mmon = €¢.072 LM = 13,49%
Age Stock Catch Sp. Stock Catch F F Z
Jan71 sp{. stogk Aug?1 au;. aut. mon . mon,
{14 ) tig° ) {167 %) {10 ) {10 3} aut. aut.
1 - - - 44327 203.40 0.008 0.001 G.073
2 41095 58.40 - 24831 2588.7 0,132 ©8.4026 0.098
3 15581 339.8 337 7002 1564.9 0.3068 0.0681 0.133
4 11778 3452.0 1226 1920 372.3 0.2681 0.052 0.124
5 2506 1417.1 204 43 15.8 0.563 0.112 0.184
L 5268.0 1767 78123 4752.7
1982 Mmon = 0.072 LM = 13.94
Age Stock Catch Sp. Stock Catch F F 2
C Jan71 sp;. stogk Au971' au;. ayt. mon. mon.
{10 } (10 ) (407 %) (10} (10 ) aut. aut.
1 - 1.0 - 61204 187.0 0.062 0.8060 0.072
2 30692 7.1 - 18526 2139.0 0.147 0.02% 0.101
3 15142 1127.7 214 8464 2443.0 0.415% 0.083 0.155
% 3588 1885.7 258 357 149.0 0.669 0.133 0.205
8 1030 513.9 109 - 6.0 - - -
I 3345.4 5Ha2 88651 4844.0
13983 Mmon = 6,072 LH = 13.94
Age Stock Catch Sp. Stock Catch F F z
Jan71 sp;. stogk Aug71 au;. aut., mon. mon.
{10 } (10" ) (107t} (10 ) {10} aut, aut.
1 - 4.0 - 53790  298.1 0.007 0.001 0.073
2 42520 40.0 - 25705 3634.,9 0.183 0.037 ©.109
3 11132 1298.8 68 6383 2571.9 0.6872 0.134 0.208
4 3890 33711.2 55 78 i20.7 - - -
5 127 718.49 - - g.2 - - -
r 5432.9 123 85956 6725.8

Contd.




Table 3.4 {contd.)
1984 Mmon = 0.080 LM = 13,94%

Age Staock Catch Sp. Stock Catch F F z
Jan?1 sp;. stogk AugT1 au;. aut, mon. mon.
(10} (16" ) (107t} {10 3 (10 } aut, aut.

1 - - - 37122 219.9% 0.008 0.002 0,142
2 37201 6.6 - 22428 2108.6 €0.140 0.028 0.168
3 14887 835.7 218 6528 1571.8 0.38%7 0.078 0.218
4 . 2270 2284.8 - 442 165.0 0,693 0.138 0.278
5 - 225.2 - - 9.0 - - -
E 3336.1 218 66520 4075.1

1985 Mmon = 0.1540 LM = 13.94

Age Stock Catch S§p, Stock Catch F F z
Jan71 sp;. sto;k Aug71 au;. aut. mon. mon.
{10 ) {10} {107 t) (10 ) (1) aut. aut,

1 - - - 2415 78.6 0.046 0.009 0.149
2 24649 35.1 - 6821 672.6 0.148 0.029 0.1649
3 13292 571.0 60 3414 790.8 D.379 0.075 0.215
4 3103 1698.5 23 157 59.3 0.784 0.140 0.280
5 164 326.4 - - - - - -
¥ 2631.0 83 12807 1601.3

19886 Mmon = 0.2380 LM = 13,84

Age Stock Catch Sp. Stock Catch F F Z
Jan?1 sp;. stogk Aug71 au;. aut, man. mon.
{10 } (16" ) (107 ¢} {10 ) (10} aut. aut.

1 - - - 1200 - - - 0.140
2 1083 1.4 - 449 - - - 0.140
3 2762 149.0 10 382 - - - g.140
4 to8s 445.0 26 20 - - - g.140
5 36 4.0 2 - - - - 0.140
r 669.4 36 2481 -

Contd.
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Table 3.4 {contd.}

1987 Mmon = 0.250 LM = 13.94
Age Stock Catch Sp. Stock Catch F F Z
Jan71 sp;. stogk Aug?1 au%. aut, mon. mon,
{10} {10 ) {107t} {10 ) (10"} agt. aut.
1 - — - - - - - -
2 Ty - - ) 224 - - - G.140
3 141 - g 14 - - - g.140
& 120 - 10 2 - - - 0.140
5 6 - i - - - - 0.140
L - i6 240 -
1988 Mmon = 0.250 LM = 13.94
Age Stock Catch Sp. Stock Catch F F Z
Jan71 sp;. stogk Augv1 au;. aut. mon. mon.
{10} (107 ) {107t} (10 ) {10} aut. aut.

O + W N s
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Igble 4.1

The

1964 (in

total annual and seasonal catch of CAPELIN in
the Iceland - East Greenland - Jan Mayen area since

'000 t}.

35

Winter season

Summer/auvtumn season

Year Iceland Far/Nor Iceland Norway Faroes EEC Total
1964 8.6 - - - - - 8.6
1965 49.7 - - - - - 49.7
1966 124.5 - - - - - 124.5
1967 87.2 - - - - - 7.2
1968 78.1 - - - - - 78.1
1969 170.6 - - - - - 170.6
1970 130.8 - - - - - 190.8
1971 182.9 - - - - - 182.9
1972 276.5 - - - - - 276.5
1973 440.9 - - - - - 440.9
1974 461.9 - - - - - 461.9
1975 457.6 - 3.1 - - - 460.7
1976 338.7 - 114.4 - - - 453.1
1977 549.2 25.0 259.7 - - - 833.9
1978 468.4 38.4 497.5 154.1 - - 1,158.4
1979 521.7 17.5 441.9 126.0 2.5 - 1,109.6
198G 392.0 - 367.2 118.6 24.4 14.3 916.5
1981 156.0 - 484.6 91.4 16.2 20.8 769.0
1982 13.0 - - - - - 13,0
1883 - - 133.3 - - - 133.3
1984 439 .6 - 425.2 104.6 10.2 8.5 988.1
1985 348.5 - 644.8 188.7 81.4 1,263.4
1986 342.0 49.9 552.31 149.71 64.41 5.3 1,163.6
1987 500.6 59.9 16.01 82.01 66.31 - 1,019.51
1988 600.4 57.3 25.0 11.5 47.0 741.4

'until 24 october.
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Iable 4.2 Abundance by number of Capelin year classes as indi-
cated by two different methods of estimation.

Estimates in August Calculated from estimates
Year classs as 1-group 0of 3- and 4-group spawners
1981 119 145
1982 155 134
1983 286 220
1984 31 1021
1985 71 107
1986 101 -
1987 147 -

1The 1985 year class is not fully recruited +o the surveys of
the adult stock and consequently somewhat underestimated.

Table 4.3 The percentage of 4-group Capelin in the spawning
stock in the years 1981-1987. (The high contribution
in 1987 is due to the very rich 1983 vear class and
was omitted when calculating the mean.)

Year Percentage
1581 22
1982 7
1983 12
1984 146
1985 34
1986 25
1687 63
1988 21

Mean 20




Table 4.4

Table 4.5

Mean weight (g) of mature 2- and 3-group Capelin in

October in the years 1981-1987.

Natural mortality rates of the Tcelandic Capelin as

Year 2-group 3-group
1981 19,1 24.7
1982 17.2 24 .1
1983 16.8 22.5
1984 17.1 25.7
1985 15.5 23.8
1986 17.8 24 .1
1987 17.3 25.4
Mean 17.3 24.3
Weight increase

until spawning 1.3 2.0

calculated from successive acoustic estimates of
spawning stock abundance and catch.

37

Mortality rate

Estimate Period per month
1 1 November 1978 31 January 1979 0.045
2 1 November 1979 31 January 1980 C.026
3 1 November 1980 31 January 1981 0.030
4 15 November 1981 31 January 1982 0.048
5 1 December 1981 31 January 1982 0.035
6 1 November 1982 31 January 1983 0.028
7 1 November 1983 31 January 1984 0.034
8 15 Rovember 1984 31 January 1985 0.035
Mean 0.035
std. dev,. 0.008
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Iable 4.6 Biomass computations for capelin, October 1988.
Average length: cm
Average volume: ml
No. in region: millions
Weight in region: '000 ¢ 3
Condition: 1000 x vol/length
C = 2.820 x 106 x 1~1:910
Region: all
Ave,
Length 1 2 3 4 5 6+ g Total Wt vol,
7.5- 7.9 1,714 - - - - - - 1,714 1 1.0
8.0- 8.4 6,128 - - - - - - 6,128 12 2.0
B.5- 8.9 7,471 - - - - - - 7.471 14 2.0
9.0~ 9.4 5,922 - - - - - - 6,922 16 2.3
9.5- 9.9 6,253 - - - - - - 6,253 18 3.0
10.0-10.4 4,440 - - - - - - 4,440 15 3.4
10.5-10.9 4,139 ) - - - = - - 4,139 16 4.0
11.0-11.4 . 3,013 - - - = = - 3,013 15 5.0
11.5-11.9 3,176 - - - - 7 72 - 3,176 17 5.4
12.0-12.4 449 832 - - - - - 1,281 8 6.2
12.5-12.9 - 1,923 - - - - - 1,923 14 7.3
13.0-13.4 98 3,932 - - - - - 4,030 35 8.7
13.5-13.9 93 5,590 - - - 36 5,779 5,779 59 10.2
14.0-14.4 - 8,903 225 - - - 9,128 2,128 106 11.6
14.5-14.9 - 8,349 218 - = - 8,567 8,567 118 13.8
15.0-15 .4 - 10,620 759 108 - - 11,485 11,485 178 15.5
15.5-15.9 - 10,000 1,468 96 - - 11,564 11,564 206 17.8
16.0-16.4 - 7,045 2,301 - - - 9,346 9,346 184 19.7
16.5-16.9 - 2,250 4,452 85 - - 6,787 6,787 153 22.5
17.0-17.4 - 221 3,745 - = - 3,966 3,966 98 24.7
17.5-17.9% - 82 2,728 83 - - 2,893 2,893 80 27.7
18,0-18.4 - - 1,078 - - - 1,076 1,076 34 32.0
18.5-18.9 - - 54 33 - - 87 87 2 32.0
19.0-19.4 - - 17 - - - 17 17 - 38.0
Numbar: 43,896 59,747 17,043 403 - 96 70,695 121,185

13.75 15.56 13.28

t

Ave.length: 9.65 14.9% 16.84 16.49

1

Weight: 133.5 870.9 399.3 8.4 1.1 1224.9 1413.2

Av.veolume: 3.0 14.6 23.4 20.9 - 11.0 17.3 11.7

condition: 3.2 4.3 4.8% 4,7 - 4.2 4.5 4.0




Table 4.7 Biomass computations for capelin, August 1988,

Average length: cm
Average volume: ml

No. in region: millions
Weight in region: '000 t

Condition:

c=2.820 x 10° x 1~1:910

Region: all

1000 x vol/lengtha

Ave
Length 1 2 3 4 5 &+ g Total Wt vol
6.5~ 6.9 230 - - - - - - 230 - 1.0
7.0- 7.4 15,489 - - - = - - 15,489 15 1.0
7.5~ 7.9 22,649 - - - = - - 22,649 32 1.4
8.0- 8.4 32,383 - - - - - - 32,383 65 2.0
8.5- 8.9 21,223 - ~ - - - - 21,223 45 2.2
9.0- 9.4 16,436 - - - - - - 16,436 48 2.9
9.5- 9,9 14,262 - - - - - - 14,262 53 3.8
10.0~10.4 11,824 201 - - - - - 12,025 50 4.2
10.5-10.9 7,692 90 - - = - - 7,782 38 5.0
11.0-11.4 3,509 434 - - - - - 3,943 23 6.0
11.5-11.9 953 448 - - - - - 1,401 9 7.0
12.0-12.4 122 1,080 - - - - - 1,182 9 8.4
12.5-12.9 39 1,405 18 - - - - 1,462 14 9.6
13.0-13.4 31 2,455 190 - - - 2,676 2,676 29 11.2
13.5-13.9 42 2,919 588 - - - 3,549 3,549 45 12.8
14.0-14.4 - 2,019 429 44 - - 2,492 2,492 35 14.3
14.5-14.9 - 1,080 430 41 - - 1,551 1,551 25 16.4
15.0-15.4 39 740 470 - 83 - - 1,332 1,332 23 17.6
15.5-15.9 - 286 277 74 - - 637 637 13 20.9
16.0-16.4 - 185 267 29 - - 481 481 11 23.0
16.5-16.9 - 48 231 19 - - 298 298 7 24.%
17.0-17.4 - 17 17 - - - 34 34 - 23.8
17.5-17.9 - - 4 - - - 4 4 - 33.0
Number: 146,923 13,387 2,921 290 - - 13,054 163,521
Ave.length: 8.79 13.55 14.85 15.35 - - 14.28 9.30
Weight: 378.1 165.0 51.2 5.9 - - 182.6 600.2
Ave.volume: 2.5 12.3 17.5 20.5 - - 14.8 3.7
Condition: 3.5 4.8 5.3 5.6 - - 5.0 3.6
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Figure 3.1 bistribution of 0O-group capelin, Barents
Sea 1988.
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Figure 4.4 The distribution and relative density of capelin, August 1988,










