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2 INTRODUCTION 

2.1 Terms of Reference 

At the 73rd Statutory Meeting of ICES in 1985, it was decided 
(C.Res.1985/2:3:79) that the Arctic Fisheries Working Group 
(Chairman: Mr T. Jakobsen) will meet at ICES headquarters from 22 
September - 2 October 1986 to assess the status of and provide 
catch options for 1987 for the stocks of cod, haddock, saithe, 
redfish and Greenland halibut in Sub-areas I and I1 inside safe 
biological limits. 

2.2 Failure to Meet the Terms of Reference 

Data from major fisheries of North-East Arctic cod and haddock, 
Sebastes mentella, and Greenla d halibut were not available at 
the meeting of the Working Group.? The Working Group, therefore, 
concluded that there was no reliable basis for an assessment of 
these stocks. For Sebastes marinus, the data base as a whole is 
of poor quality and although a VPA was made, no prediction was 
attempted. Thus, a full assessment was carried out only for the 
North-East Arctic saithe and a limited assessment was made for 
5. marinus. For the other stocks, only some updated tables with 
corresponding sections of text are presented. A more detailed 
description of the deficiencies in the data base and the reason 
for not making an assessment is given at the end of each stock 
section. 

.................... 
'Shortly after the meeting, it was discovered that data suf- 
ficient for completing the assessment of cod, haddock, and 
Sebastes mentella had been mailed to the Working Group chairman - 
personally but did not arrive until after he had left for the 
meeting. In view of information received at the meeting, the 
Working Group did not consider this possibility. 



3  WTH-EAST ARCTIC COD 

3 . 1  status of the Fisheries 

3 . 1 . 1  Landinqs Prior to 1986  (Tables 3.1-3.3J. 

Final reports of landings in 1984  amounted to 2 7 7 , 6 5 1  t and were 
virtually unchanged from the provisional figures used in last 
year's assessment. Landings provisionally reported for 1985 were 
3 0 2 , 8 1 9  t which was well in excess of the agreed TAC of 2 2 0 , 0 0 0  
t, but was below the figure of 3 2 6 , 0 0 0  t, which was used last 
year by the Working Group for calculating catch options for 1 9 8 6 .  
Landings from Sub-area I have decreased from 723 ,489  t in 1974  to 
5 4 , 3 1 7  t in 1984 ,  but in 1 9 8 5 ,  this trend was reversed and the 
1 1 4 , 5 1 2  t reported were just over twice the 1984  value. Landings 
from Divisions SIa and ISb in 1985  fell by 15% and 24%,  respect- 
ively, compared with 1984  (Table 3 . 1 ) .  

Table 3 . 3  gives landings by country, and the main changes from 
1984  to 1985 have been a 10% decline in Norwegian landings and an 
increase of 180% in landings by the USSR. The increase in land- 
i.ngs by the USSR is also reflected in the much higher catches by 
trawlers in Sub-area I (Table 3 . 2 ) .  

3 . 1 . 2  Ex~ected landinqs in 1986  (Aqreed TAC of 4 0 0 . 0 0 0  tf 

Tables 3 . 1  and 3 . 2  give the landings expected in 1986  based on 
reports of landings in the first half of the year. These esti- 
mates are for the catches of all countries except the USSR for 
which no data were provided. If the USSR Landings in 1986  were 
equal to the national quota ( 1 5 0 , 0 0 0  t), the total catch for all 
areas combined would be expected to be about 4 2 0 , 0 0 0  t. The main 
contribution to the increased level of landings is expected to 
come from the recruitment to the fishery of the abundant 1983 
year cl.ass. 

3 . 1 . 3  Effort and catch Per unit effort 

Catch-per-unlt-effort data for each area separately are glven In 
Table 3 . 4 ,  and data for the Vestfjord flshery at Lofoten are 
glven In Table 3 . 5 .  

3.2 Catch in Numbers at Aae 

The age compositions for 1984  were changed in accordance with re- 
vised figures for landings and complete age distributions for 
Norwegian landings. Age compositions for the USSR, Spain and the 
Federal Republic of Germany were the same as those presented at 
the 1985  meeting. Catch in numbers at age for other countries was 
determined by combining catches and age compositions as was done 
at the 1985 meeting. 

For 1985 ,  the data available for calculating catch in numbers 
were: 



a) landings by areas from each country for the whole year, and 

b) age compositions from the catches by the Federal Republic of 
Germany, Norway, Spain, and the Faroes. Catch in numbers at 
age for other countries (except the USSR) was determined by 
combining catches and age compositions as follows: 

Area Country Age composition 

Sub-area I Other countrses Norwegian trawler 
except the Faroes age composltron 

Division IIa All other 
countries 

Norwegian trawler 
age composition 

Drvlslon IIb Portugal Spanlsh 
age composition 

All other 
countries 

Federal Republic 
age composition 

For the Fasoe Islands catch in Sub-area I, the USSR age compo- 
sition was intended to be used. However, lacking USSR age compo- 
sitions fox 1985, no total age composition could be calculated. 

For 1986, age compositions were provided by Norway for all 
components in its fishery for the first half year. The Federal 
Republic of Germany provided age and Length compositions for its 
fishery in January-April in Division IIa. No attempts were made 
to calculate a total age composition for the expected landings in 
1986. 

3.3 Survev Results 

Survey results which have become available since the 1985 Working 
Group meeting were: 

1) the joint Norwegian-USSR 0-group survey an August-September 
1986 (Anon.,1986), 

2) the Barents Sea acoustic and bottom trawl surveys in January- 
March 1986 (Hylen t al., 1986), 

3) the spawning ground acoustic surveys in March 1986 (Raknes and 
sunnana, 1986), and 

4) the Svalbard bottom trawl survey in September 1985 (God$ and 
Nedreaas, 1986). 



3.3.1 0-aroup survevs (Table 3.6) 

The abundance index for the 1986 year class is smaller than any 
of those from the period 1983-1985, but larger than those from 
the period 19'76-1982. 

3.3.2 Bottom trawl survevs (Tables 3.7-3.8) 

A decline in the total abundance index was observed from 1984 to 
1985 in the Norwegian bottom trawl survey in the Barents Sea. 
This reduction was caused by a drop in the abundance indices for 
the 1982 and 1983 year classes, which is not in conformity with 
the tendency observed for the preceding year classes. It is be- 
lieved that this is caused by a change in the vertical distri- 
bution of the fish, which led to significantly lower bottom 
trawl indices for the youngest age groups in 1985. 

In 1986, the total abundance index was nearly doubled from 1985. 
This was caused by higher abundance indices for the 1982, 1983, 
and 1984 year classes. 

The total abundance index in the Norwegian bottom trawl survey in 
the Svalbard region has been steadily increasing since 1983. From 
1984 to 1985, it more than doubled. A large part of the increase 
was due to contributions from the 1981-1984 year classes. In gen- 
eral, there may have been an overall increase in availability of 
cod resulting in higher indices in 1985 compared with earlier 
years. There is, however, no known reason for such an increase 
(God4 and Nedreaas, 1986). 

3.3.3 Acoustic survevs 

Details of the acoustic surveys are given in the respective sur- 
vey reports. Before 1985, the acoustic estimates were made on the 
basis of the total echo abundance which was split between cod and 
haddock on the basis of samples from bottom and midwater trawls 
combined. In 1985 and 1986, however, estimates were also made 
using midwater trawl samples for the pelagic echo abundance and 
bottom trawl samples for the echo abundance in the bottom layer. 
The latter method is considered the more reliable (Hylen & d., 
1986). 

The acoustic abundance estimates from the 1985 and 1986 surveys 
supported the findings from earlier years indicating a vast im- 
provement in the recruitment to the stock, while the number of 
older fish was considerably reduced as compared with previous 
years. 

3.3.4 Evaluation of the survevs 

In 1986, an overall increase in the abundance indices for the 
1982-1984 year classes of cod and an overall decline for all age 
groups of haddock was observed in the bottom trawl survey. This 
may have been caused by a shift in the vertical distribution of 
cod relative to haddock. This is in conformity with the obser- 
vations made in the acoustic survey (Tables 3.9 and 4.7), in 



w h ~ c h  the echo abundance estltnates of cod and haddock comblned 
were unchanged from 1 9 8 5  to 1 9 8 6 ,  both ln total echo abundance 
and sn the bottoin layer (Hylen & a,, 1 9 8 6 ) .  

H y l e ~  and Nakken ( 1 9 8 2 ,  1 9 8 3 ,  1 9 8 4 , 1 9 8 5 )  have evaluated the 
Norwegian survey results for 1 9 8 5  and prevlous years They were 
particularly concerned wrtll the hrgh acoustlc estlmate of the 
1 9 8 1  year class In 1 9 8 5  According to all prevlous observatlo~s, 
thls year class should be relatively weak (Tables 3  6 - 3  3 )  The 
hlgher estimates could be due to lnddequate sampling, wrong age- 
lng, or Incorrect establlshlng and/or appllcatlon ol agellength 
keys No correctlon was made for the 1 9 8 1  year class ln the 1 9 8 5  
survey The results for the 1 9 8 5  and prevlous surveys are glven 
rn Table 3  9  together wlrh the evaluation of the 1 9 8 6  surveys 
(Hylen, unpubl~shed) The estzmate of the 1 9 8 2  year class rn 1 9 8 3  
1s much lower than rn 1 9 8 5 ,  while ~t has sncreased from 1 9 8 5  to 
1 9 8 6  for the 1 9 8 3  and 1 9 8 4  year classes The relatlve increases 
are comparable to those observed for the preceding year cldsses 
over the flrst 3 - 5  fears of lzfe 

3 . 4  Recruitment (Tables 3 . 6 - 3 . 8 1  

A summary of the information available from the surveys for the 
1 9 8 2 - 1 9 8 6  year classes is given below: 



Survey 

Bottom trawl 

Norway (millions) 
Year 0-group Acoustic USSR 
class Age (index) (millions) Barents Sea Svalbard (no./hr) 

'Estimated from the regression equation (Anon., 1986b) : year- 
class strength at age 3 (millions) = 38.02 + 633.85 x 0-group 
survey index. 

The 1982 year class appears to be the largest in a number of 
years. The estimate first used in the assessment of this stock 
was 400 million at age 3 based on the 0-group survey. This esti- 
mate was revised last year on the basis of the acoustic survey 
(results now revised) to 800 million. The estimate from bottom 
trawl surveys, however, is lower than this value. Landings of cod 
from Sub-area I almost doubled in 1985 compared with 1984 and, 
although there may have been some increase in fishing effort, it 
is probable that the recruitment of the 1982 year class to the 
fishery has made a substantial contribution to the landings. In 
the absence of complete age composition data for the landings, 
this contribution is impossible to evaluate and no attempt will 
be made to revise the estimate of year-class strength before the 
age compositions of the landings are available. However, it ap- 
pears possible that the estimate of 800 million may be a bit op- 
timistic. 

The 1983 year class appeared to be very abundant in both the 0- 
group survey an6 the acoustic surveys but, in absolute terms, 
less abundant in the trawl surveys. In relative terms, however, 
it could be more than double the size of the 1982 year class. 



The 1984  year class, as estimated from the 0-group survey, ap- 
peared to be almost equal in abundance to the 1983  year class, 
but the evidence presently available from acoustic and trawl 
surveys suggests a lower abundance, perhaps about equal in size 
to the 1982  year class. 

The 1985 year class was estimated as equal to the largest ever 
recorded in the series of 0-group surveys. Data from other sur- 
veys are rather limited at present but those available do not 
indicate such a large year class. 

For the 1986  year class, the only estimate at present is from the 
0-group survey which indicates it to be another abundant year 
class. 

3.5 Assessment 

The USSR increased its catches in Sub-area I from 8 , 8 3 9  t in 
1984  to 55 ,742  t in 1985 ,  accounting for 18% of the total catches 
of North-East Arctic cod. There was no information about the dis- 
tribution of the USSR fishery in Sub-area I in 1985 ,  and in the 
absence of USSR data, no age composition was available which 
could be assumed to be representative of th~: USSR catches. To 
make an assessment, it would, therefore, be necessary to con- 
struct an age composition for the USSR catches. However, the size 
of the 1 9 8 2  and 1983  year classes is crucial for the assessment, 
and the evidence from the surveys is to some extent conflicting. 
Data from the USSR fishery in 1985  and 1986  are, therefore, 
needed as an aid to estimate the year-class strength. In ad- 
dition, information on changes in fishing effort by USSR vessels 
is essential to be able to estimate mortality rates on the re- 
cruiting year classes. 

The Working Group concluded that, in the absence of the USSR 
data, an assessment would give little significant new information 
about the stock situation and that the likelihood of making 
serious errors would be high. 

4  NORTH-EAST ARCTIC HADDOCK 

4 . 1  Status of the Fisheries 

4 . 1 . 1  Landinqs ~rior to 1986  (Tables 4 . 1 - 4 . 3 1  

The final figure for landings in 1984  was 17 ,318  t which was ef- 
fectively unchanged from the preliminary data used in last year's 
assessment and was the lowest value recorded for this stock. Pro- 
visional figures for 1985  show an increase in landings to 4 1 , 4 7 1  
t which is below the agreed TAC of 5 0 , 0 0 0  t but well in excess of 
the expected catch ( 2 3 , 0 0 0  t) when last year's assessment was 
made. Landings in Sub-area I increased from 4 , 0 0 0  t in 1984  to 
3 0 , 1 4 2  t in 1985 ,  but in Division IIa, the declining trend in 
landings continued in -1985 and the 11 ,206  t reported were 2 , 0 4 1  t 
below the 1984  level. Landings reported from Division IIb re- 
mained at a very low level (Table 4 . 1 ) .  



Landings by country are given in Table 4.3. Norwegian landings 
increased by 2,500 t in 1985, and landings by the USSR increased 
from 1,103 t in 1984 to 22,690 t in 1985. This latter increase is 
also reflected in the landings of trawlers in Sub-area I (Table 
4.2) 

4.1.2 Expected landinqs in 1986 (Asreed TAC of 100,000 t) 

Expected catches for 1986 are glven In Tables 4.1 and 4.2 for all 
countries except the USSR, for whlch no data were prov~ded These 
estimates were based on landlngs reported for the frrst half of 
the year. If the land~ngs for the USSR were equal to the nat~onal 
quota (45,000 t), total landlngs rn 1986 would be expected to be 
about 88,000 t whlch rs more than double the level of 1985. 

4.1.3 Effort and catch per unit effort 

Catch-per-unit-effort data are given in Table 4.4. These data are 
now available only for the Norwegian trawl fisheries. 

4.2 Catch in Numbers at Aqe 

Age compositions for 1984 were revised in accordance with the 
final landings figures and the complete age distributions for 
Norwegian landings. 

For 1985, the data available for calculating catch in numbers 
were : 

a) landings by area for each country for the whole year, and 

b) age compositions from catches of the Federal Republic of 
Germany and Norway. 

In Sub-area I and Dlvlslon IIa, the catch In numbers at age for 
the land~ngs of other countr~es (except the USSR) was determined 
by uslng the age composltlon from Norweglan trawl catches In 
Dlvlslon IIb, an age composltlon from Norweglan trawlers In Sub- 
area I was used Due to the lack of USSR age composltlons, rep- 
resent~ng 55% of the total land~ngs and 75% of the Sub-area I 
landlngs, a total age composltlon was not calculated 

For 1986, only Norway provided age compositions for catches in 
the first half of the year. 

4.3 survev Results (Tables 4.5-4.7) 

The survey results used are from the same surveys as for cod (see 
Section 3.3). 

4.3.1 0-qrou~ survev (Table 4.5) 

The last five years have all shown high abundance indices for 
haddock. The 1983 and 1984 figures indicate strong year classes 



and the 1982, 1985, and 1986 figures indicate average year 
classes. 

4.3.2 Bottom trawl survevs (Table- 

The figures from the Norwegian bottom trawl survey (Table 4.6) 
indicate that the 1983 year class is strong. The 1984 year class 
is, in contradiction with the O-group index, showing up weaker 
than the 1982 year class, but somewhat stronger than the 1985 
year class. The survey, therefore, indicates the 1984 year class 
to be about average. 

Of the year classes prior to 1982, only the 1981 year class con- 
tributed significantly to the abundance, indicating that all year 
classes prior to 1982 in the table are small compared to the year 
classes in 1982 and later. 

4.3.3 Acoustic survevs (Table 4.7) 

The figures for the 1985 survey given in 'Tab1.e 4.7 are revised 
figures taken from the survey report from 1986 (Hylen ct d., 
1986). The earlier figures are as previously presented, and the 
figures from 1986 are from the survey report of 1986. 

The figures show that the 1983 year class is about twice the size 
of the 1982 year class, and the 1984 and 1985 year classes are 
somewhat less than half the size of tile 1982 year class. 

Concerning the year classes prior to 1982 in Table 4 . 7 ,  there is 
evidence that the 1975, 1976, and 1977 year  lasses were of aver- 
age size. The other year classes are contributing very little to 
the abundance. 

4.3.4 Evaluation of the survevs 

The overall impression from the bottom trawl survey in 1986 is of 
a decline in the abundance of haddock of all age groups compared 
to 1985. This decline is not reflected in the acoustic survey in 
1986. In this survey, the same level is maintained in 1986 as in 
1985, except for the 1981 year class (see Section 3.3.4 for 
further discussion). 

The very high estimates of the 1982 and 1983 year classes at age 
3 in the acoustic survey exceed the highest observed in the VPA, 
which is about 1,000 million individuals for the 1969 year class, 
and may indicate that haddock is overestimated in the survey. 
This is confirmed by information on trawl selectivity (EngBs and 
God@, 1986) and on factors for conversion of echo abundance to 
numbers (SunnanA, pers. comm.). This knowledge is not yet incor- 
porated into the calculation of the acoustic survey results, but 
will tend to transfer abundance from haddock to cod and reduce 
the overall level of older fish. The overall level of young fish 
may be kept, but there will be a lower abundance of young had- 
dock. 



4 . 4  Recruitment (Tables 4.5-4.7) 

A summary of the information available from surveys for the 1982-  
1986 year classes is given below: 

survey 

Bottom trawl 

Year 0-group Acoustic Norway USSR 
class Age (index) (millions) (millions) (No./hr) 

As for cod, the indications for recruitment are encouraging in 
that the 1982-1986  year classes appear to be of average or above- 
average abundance. The acoustic surveys and Norwegian trawl sur- 
veys both give total stock size estimates. As for cod, the esti- 
mates from these two surveys differ in magnitude, but the data 
set for haddock is rather more consistent than that for cod in 
terms of year-class strength on a relative scale. 

The 1 9 8 2  year-class strength was estimated to be 300 million at 
age 3 at the 1985 meeting of the Working Group. It is certainly 
the largest year class for several years. Landings from Sub-area 
I increased from 4,000 t in 1984 to 30,000 t in 1985 ,  and the 
1982  year class must have contributed substantially to this in- 
crease. However, until full age composition data for the 1985  
landings are available, this contribution cannot be quantified 
and no revision of the 1982  year-class strength will be made 
until the full data are available. 

For the 1983  year class, the majority of the estimates indicate 
that it is larger than the 1982  year class, perhaps by a factor 
of about 1 . 7 .  



The 1984 year class was estimated in the O-group survey to be the 
largest ever recorded by that survey. However, such high abun- 
dance is not supported by the acoustic and trawl survey results 
which indicate an abundance equivalent to about half of the 1982 
year class. 

For the 1985 year class, the limited information currently avail- 
able suggests a year-class strength of approximately one fourth 
of the 1982 year class. 

The 1986 year class is estimated by the O-group survey to be 
equal in abundance to the 1982 year class. 

4.5 Assessment 

An assessment of the North-East Arctic haddock was not attempted 
for the same reasons as for the North-East Arctic cod (see Sec- 
tion 3.5). However, the USSR haddock catches in Sub-area I rep- 
resent a higher proportion (54%) of the total catches in 1985 
than the USSR cod catches. 

5 NORTH-EAST ARCTIC SAITHE (SUB-AREAS 1 AND I U  

5.1 Status of the Eisher& 

5.1.1 Landlnqs urior to 1986  (Take 5.1, FlciUke 5.2A) 

Revised landings reported to Bulletin Statistique for 1984 were 
158,786 t which is close to tlie average for the preceding five 
years. Preliminary figures indicate that landings in 1985 fell 
sharply to only 102,693 t. In the last five years, over 95% of 
the catch has been taken by Norway. 

5.1.2 Expected landinqs in 1986 

Landsngs reported by Norway for the flrst ssx months of 1986 were 
32,000 t. In precedsng years, about 50% of the annual catch was 
taken Ln the flrst half of the year. Landrngs for the whole of 
1986 by all countries are, therefore, expected to be about 70,000 
t. 

5.1.3 Effort and catch per unit effort 

Catch, effort, and catch per unit effort for Norwegian stern 
trawl.ers in the size class 250-500 GRT are given in Table 5.2. 
This vessel class is tile most important one in the Norwegian 
trawl fisheries for saitbe. These data are given for the northern 
and southern regions of Division IIa separately as there is a di- 
rected fishery for saithe in the southern part and a mixed fish- 
ery mainly with cod in the northern part. Taking 1980-1983 as a 
reference period, fishing effort in 1984 increased in both re- 
gions by about 18%. In 1985, fishing effort declined to about 86% 
of that in the reference period. 



5 . 2  Catch in Numbers at Aae (Table 5 . 4 )  

Age compositions of landings were available for Norway and the 
Federal Republic of Germany. Data for 1984  were revised and new 
data were added for 1985 .  Age compositions of other countries 
were assumed to be the same as for the Federal Republic of 
Germany. 

5 . 3  Weiqht at Aae (Table 5 . 5 1  

A constant set of catch welght-at-age data 1s used for all years 
rn the perlod 1960-1979  Subsequently, annual estrmates of werght 
at age are used Data for 1984  have been revrsed and new data 
added for 1985 Welght at age In the stock rs taken to be the 
same as werght at age In the catch The welght-at-age data used 
rn the catch predlctlons and In the yleld-per-recrult calcu- 
latlons were average values for the perlod 1981-1985  (Table 5  8 )  

5 . 4  Age at Maturity 

No maturity ogive is available for this stock of saithe. As in 
previous assessments, fish of age 6  and older are assumed to be 
mature for calculation of spawning stock biomass. 

5 . 5  Survey Results 

Up to the present time, no recruitment indices from surveys have 
been available that could be used as input for the assessments. 
Neither have there been any estimates of stock biomass from 
acoustic surveys. However, in 1 9 8 5 ,  an initial saithe 0-group 
survey was undertaken by Norway. The survey was made in May apd 
covergd an area off the Norwegian coast from approximately 65 N 
to 7 0  N. The results were very encouraging but indicated that the 
area surveyed would need to be extended south to fully cover the 
distribution of 0-group saithe. In 1986 ,  a second survey was car- 
rigd out with the southern limit of the survey e tended to about 8 58 N. Only a few saithe were recorded souti? of 6 1  N. It is too 
early to say whether abundance indices from these surveys will 
provide reliable estimates of annual recruitment to the fishery, 
but the results so far look very promising. 

5 . 6  Recruitment 

As indicated above, no estimates of the strength of the recruit- 
ing year classes are available for this stock. 

5 . 7  Eifiinq Mortalities - VPA 

An initial trial VPA confirmed the observation made last year 
that both the exploitation pattern and the overall level of fish- 
ing mortality had remained stable during the period 1 9 8 0 - 1 9 8 3 .  It 
was also clear that there had been significant changes in the 
fishery in 1984  - in particular a substantial increase in fishing 
mortality on age groups 3 and 4 .  To estimate VPA input values of 



F for 1985, there was a need to decide on the level of fishing 
mortality and also on the exploitation pattern. In addition, 
there was a problem of estimating the size of the 198.3 year 
class, which would influence the choice of input F on age group 
2. 

Table 5.2 gives recent trends in catches and effort for the domi- 
nant class of Norwegian trawlers fishing for saithe. Landings for 
different gear categories are plotted in Figure 5.1. Compared to 
a reference period 1980-1983, fishing effort by Norwegian 
trawlers increased by about 18% in 1984 and then declined to 
about 14% below the reference period in 1985. Fishj-ng effort data 
for purse seiners are less easy to quantify, but it has been es- 
timated that saithe fishing by these vessels has declined in 1984 
and 1985 to reach about 70% of the 1982-1983 level in 1985. Com- 
bining these estimates and allowing for the fact that purse 
seiners catch fish mainly in the age range 2-6, it was decided 
that the level of fishing mortality in 1985 was likely to be 
about 25% below the 1980-1983 level for age groups 3-6 and 10% 
below for the older age groups. 

From the trial VPA, estimates of F were split into F due to fish- 
ing by purse seiners and F due to fishing by Norwegian trawlers. 
It became clear from this that the high level of F on age groups 
3 and 4 in 1984 was due to high catches of these age groups by 
trawlers. This i.s illustrated in Table 5.3 (based on the final 
VPA run). There is no indication that the increased fishing by 
trawlers on age groups 3 and 4 was repeated in 1985 as the pro- 
portions of these aye groups taken by trawlers and purse seiners 
has reverted to normal levels. As a result of these consider- 
ations it was decided to use an exploitation pattern for 1985 
based on the average for 1980-1983 with some slight smoothing. 

For the trial VPA, the input F for age grt;up 2 in 1985 was based 
on an average value, and the calculated number in the stock in- 
dicated a very low abundance for the 1983 year class, well b s l ~ ~ w  
the minimum value in the historic series. Examination of the 
catch data indicated that catches by trawlers of 2-year-olds were 
much higher than in the preceding four years. The purse seiners, 
which normally account for a high proportion of the 2-year-olds 
caught, had very low catches in 1985. Reports from along the 
Norwegian coast indicated that this year class was relatively 
abundant as O-group in the coastal zone. The average size for the 
2-year-old fish in 1985 was below average, and it is possible 
that slower growth has reduced their availability to capture. It 
is aiso possible that inadequate age sampling for some sectors of 
tlle fishery has contributed to an underestimate. On balance, the 
Group considers that the 1983 year-class strength is more likely 
to be cjose to the average level rather than being extremely 
poor. 



In summary, VPA input F values for 1984 have been derived as 
follows : 

Age group 2: F = 0.014 to give a year-class strength close to 
a recent average level. 

Age groups 3-5: Average for the period 1980-1983 reduced by 25%. 

Age groups 6-14: Average for the period 1980-1983 reduced by 10% 
(with some smoothing). 

In addltlon, there have been some amendments to the VPA lnput F 
values on the oldest age groups for recent years to make them 
more consistent wlth back-calculated values for younger age 
groups. 

The resultant F-at-age array from the VPA for the last ten years 
is given in Table 5.6, and the corresponding estimates of stock 
numbers and biomass in Table 5.7. 

5.8 Projection of Stock Biomass and Catch (Fi~ure 5.2D) 

Yield- and spawning stock biomass-per-recruit curves have been 
calculated using the same exploitation pattern and weight-at-age 
data as are used for the prediction (see below). FO,l and Fmax 
are 0.18 and 0.31, respectively (Figure 5.212). 

Input data for catch projections are given in Table 5.8. Stock 
size in 1986 is taken from the VPA. In the absence of information 
on the strengths of recruiting year classes, a value of 200 
mlllion, based on a recent average, was used for the 1984 and 
later year classes. The exploitation pattern was the same as that 
used for the 1985 input for the VPA with the exception that the F 
on age 2 for the prediction was set at 0.07, which was derived 
from the 1980-1983 average reduced by 25% to allow for the re- 
duction in fishing effort. Weight at age in the catch and in the 
stock were averages for the period 1981-1985. 

As indicated in Section 5.1.2, landings in 1986 are expected to 
be about 70,000 t. This implies a reduction of about 50% in the 
level of fishing mortality in 1986 compared to 1985, and in the 
catch prediction, F for that year has been set to 0.19. For 1987, 
projections have been made for a range of values of fishing 
mortality: 



1986 1987 1988 

Stock Stock Stock 
biom. Management biom. biom. 
(I+) SSB F(3-8) catch option (I+) SSB i; (3-8) Catch (I+) sSB 

Weight in '000 t 

Figure 5.2A shows how fishing mortality increased during the 
1970s and was maintained at a high level until 1984. Spawning 
stock biomass (Figure 5.28) declined sharply from almost 600,000 
t in 1970 to less than 200,000 t in 1981. Since then, it has re- 
mained at about this low level. If the estimated level of fislling 
morta1.ity in 1986 is maintained, a recovery in spawning stock 
biomass is to be expected. Amendments to the VPA input F values 
on the oldest age groups for some recent years resulted in some 
changes to the spawning stock biomass estimates from those gi.ven 
in last year's report. 

6 aFI5l-l IN SUB-AREAS I AND II 

6.1 Status of the Fisheries 

6.1.1 Landinqs prior to 1986 (Tables 6.7-6.52 

The redfish landings in Sub-areas I and I1 have decreased from 
131,749 t in 1982 to a provisional catch figure of 89,702 t in 
1985 (Table 6.1). This decrease is mainly caused by a decrease in 
the USSR fishery, especially in Division IIb. 

In Sub-area I, the total catch decreased from 4,651 t in 1983 to 
2,027 t in 1984 (Table 6.2). The catch in 1985 increased to 3,031 
t. In Division IIa, the total catch decreased from 100,163 t j.n 
1983, the highest catch since 1977, to 85,438 t in 1985, which is 
95% of the total redfish catch in 1985 (Table 6.3). In Divisiisn 
IIb, there has been a strong decline in the catches in recent 
years from 49,883 t in 1982 to 1,233 t in 1985 (Table 6.4). 

National landings statistics of redfish do not distinguish be- 
tween the species. The Working Group has, therefore, split the 
catch into Sebastes mentella and Sebastes marinus on an area 
basis. The procedure was almost the same as used previously by 
the Working Group on Redfish and Greenland Halibut in Region 1 
(Anon., 1984). In Sub-area I, all of the USSR catches and 40% of 
the Norwegian catches in 1984 and 1985 were assumed to be 
S. mentella. The percentage for Norway was based on surveys on 
the main fishing grounds. All catches taken by o-ther countries 
were assumed to be S. marinus. In Division IIa, the entire catch 
of the German Democratic Republic, 95% of the USSR catches, and 



76.6% of the Portuguese catches were recorded as S, mentella, 
while all catches taken by other countries were assumed to be 
S. marinus. All catches taken in Division IIb were recorded as 
S. mentella. 

The total landings of 5 .  marinus increased from 16,366 t in 1982 
to 28,114 t in 1984, and declined to 27,236 t in 1985 (Table 
6.5). The increase since 1982 was due to USSR redfish catches in 
1983 in Division IIa (5% S. marinus) and the Norwegian fishery 
for S. marinus in 1984 and 1985 in Division IIa and Sub-area I. 
The total landings of S, mentella decreased from 115,383 t in 
1982 to 62,466 t in 1985 (Table 6.5). This decrease was mainly 
due to the USSR fishery in Division IIb. The agreed TAC for 
S. marinus in 1984 of 17,000 t was overfished by more than 11,000 
t (65%), while the catch of S, mentella was almost at the recom- 
mended TAC level, which was 20,000 t below the agreed TAC. 

The recommended TACs for S. marinus and S_ mentella in 1985 were 
15,000 t and 85,000 t, respectively, which also became the agreed 
TACs. The provisional catch figure for 2 marinus in 1985 shows 
that the TAC was overfished by more than 12,000 t (80%). For 
S. mentella, the provisional catch in 1985 was 22,534 t below the 
TAC . 

6.1.2 Expected landinqs in 1986 

Only catch data from Norway for the first half of 1986 and from 
the Faroe Islands up to 1 September (29 t) were available. In 
1985, 59% of the Norwegian redfish catches were taken during the 
first half of the year. Assuming the same seasonal pattern in the 
fishing in 1986, the expected Norwegian landings in 1986 will be 
about 22,000 t, of which about 20,000 t are expected to be 
S. marinus, giving a slight increase compared to 1985. 

6.1.3 Effort and catch per unit effort (Table 6.6) 

Catch-per-hour-trawllng data were available for the USSR 
S. mentella flshery for the perlod 1965-1983 for slde trawlers - 
(RT) and for 1980-1983 for stern trawlers (PST) (Table 6.6). From 
these data, the total effort was derlved. For 1984 and 1985, the 
Worklng Group has not recelved any effort data or catch-per-unlt- 
effort data from the USSR. 

For the German Democratic Republic S, mentella fishery, catch- 
per-unit-effort data for the category "freezer trawlers" were 
available for 1981-1985 (Table 6.6). The catch per day decreased 
from 17.12 t in 1983 to 9.89 t in 1985, but the German Democratic 
Republic fishery accounts for only 3.2-5.8% of the total catch of 
S, mentella in Sub-areas I and 11. 

No data on effort and catch per unit effort were available for 2 
marinus. 



6.2 Catch in Numbers at Acre 

For 1 9 8 2  and 1 9 8 3 ,  the catch in numbers per age group for both 
S. marinus and mentella were adjusted to the revised total - -- 
catch figures. 

For 1984  and 1 5 8 5 ,  age distributions of the S. marinus catches in 
Division IIa were only available from the Federal Republic of 
Germany. This accounts for 12% and 11%, respectively, of the 
landings from Sub-areas I and I1 in 1984  and 1 9 8 5 .  

The total age compositions were calculated by applying the 
Federal Republic of Germany age composition from Division IIa to 
the total S. marinus catch in Sub-areas I and TI (Table 6 . 7 ) .  

Age compositions of S- mentella for 1984 and 1985  were only 
available from the German Democratic Republic and account for 
only 5 - 6 0  of the total landings. 

Since 1 9 6 1 ,  a stratified random bottom trawl survey has been car- 
ried out by Norway during the winter in the Darents Sea. Due to 
problems in d-istinguishing the redfish species, only the results 
from 1986 can be taken as fully reliable. However, the total red- 
fish biomass increased by 37% from 1985 to 1 9 8 6 ,  but there was a 
decrease in numbers of 1 9 % .  

Since 1 9 8 1 ,  a stratified random bottom trawl survey has also been 
carried out by Norway in September in the Svnlbard and Bear 
Island regions. For the same reasons as in the Barents Sea sur- 
vey, reliable data for S. marinus and S ,  mentella separately do 
not exist before 1 9 8 4 .  For bwt11 :;pecies, there was a decrease in 
the number and bi-omass indices from 1984 to 1 9 8 5 .  

These surveys are expected to cover the most important young fish 
areas. A time-series presentation of the survey results for both 
species less than 20 cm may, therefore, give valuable and reli- 
able indications of this part of the stocks. 

The German Democratic Repbbllc has carrsed out a bottom trawl 
survey during the summer in the Svalbard and Bear Island regions 
every year ssnce 1981 ,  with the exceptLon of 1985 The rnput ef- 
fort ln these surveys ( 2 4 - 3 0  tows each year) may be roo low to 
give relsable sndscatsons about changes rn the stocks 

Each year the international O-group survey seems to cover satis- 
factorily the distribution area of redfish. Nevertheless, the use 
of these indices is limited due to the fact that the redfish 
species have not been separated, 

6.4 Recruitment (Table 6 . 8 1  

In the international O-group survey which started in the Barents 
Sea in 1965 ,  only the 1967 and 1968 year classes have been esti-- 
mated as very poor. The recruitment indices have been highest in 



the most recent years with the 1979-1986 year classes being the 
most abundant ever observed in the 0-group survey. 

6.5 Assessment of Sebastes marinus 

No effort data were available on which to base the terminal F. 
However, a separable VPA was run and this indicated a fairly 
constant fishing pattern in 1979-1984. In 1985, there seems, 
however, to have been a change in the fishing pattern towards 
younger ages. All catch-at-age data for 1984 and 1985 are based 
upon the age distribution of the Federal Republic of Germany 
catches, but there is no evidence that such a change has occurred 
in the fishing patterns of other countries. In a trial VPA, the 
average pattern for 1979-1984 was assumed to be valid also for 
the fishery in 1985, and runs were made until the input Fs in 
1985 were equal to the average values for 1979-1984. 

6.5.1 Fishins mortalities and stock size 

Estimates of fishing mortality from VPA are given in Table 6.9. 
Estimates of stock size in numbers from VPA, total stock biomass, 
and spawning stock biomass are given in Table 6.10. The results 
show a continuous increase in the total biomass from 276,000 t in 
1978 to 480,000 t in 1985. The spawning stock biomass has also 
increased from about 180,000 t in 1978-1981 to 280,000 t in 1985. 

The recruitment shows an increasing trend. However, trial VPAs 
assuming changes in the fishing pattern and in the level of fish- 
ing mortality, show that both the trend in and the level of re- 
cruitment are extremely sensitive to the input, e.g., a change of 
the fishing pattern in 1985 can easily reverse the trend in re- 
cruitment. With the generally low values of F in the VPA, there 
will be little convergence in back calculation towards true 
values. As a result of uncertainties about the exploitation pat- 
tern and the overall level of fishing mortality and with no in- 
formation on recruiting year-class strengths, no catch predic- 
tions were made. 

6.6 Assessment of Sebastes mentella 

For 1984 and 1985, age and length compositions of S. mentella 
were available only from the German Democratic Republic, account- 
ing for 5-6% of the landings. The Working Group concluded that 
this was not a sufficient basis for an assessment. 

7 GREENLAND HALIBUT IN SUB-AREAS I AND I1 

7.1 Status of the Fisheries 

7.1.1 Landinss prior to 1986 (Tables 7.1 - 7.4) 

Nominal catch by count.ry for Sub-areas I and I1 is given in Table 
7.1. The nominal catches in Sub-area I and Divisions IIa and IIb 
are given separately in Tables 7.2 - 7.4. The total catches in 
1984 and 1985 were 21,883 and 19,745 t, respectively, compared to 



the recommended TACs of 17,000 t and 20,000 t, respectively. The 
fishery in 1984 was distributed by nations and areas roughly as 
in previous years. In Division IIb, there was a reduction in the 
USSR catch from 9,641 t in 1984 to 3,221 t in 1985, while the 
German Democratic Republic catches nearly doubled. 

7.1.2 Expected catch in 1986 

Preliminary catch figures for 1986 are reported only from Norway. 
These catches show an increasing tendency and indicate a 
Norwegian catch for 1986 of 7,300 t, compared to 5,482 t in 1986. 
Large variations in the USSR fishery during the last years, and 
the fact that most of the catches normally are taken during the 
second part of the year, make it impossible to make a reliable 
prognosis of total catches in 1386. 

7.1.3 Effort and catch per unit effort 

The USSR catch-per-unit-effort data were not available at this 
meeting. The time series on CPUE was updated with the Norwegian 
observations from 1983, 1984, and 1985. The data were analyzed 
with the statistical package GLIM (NAG), as described in the 
previous report of the Working Group on Redfish and Greenland 
Halibut in Region 1 (Anon., 19841, and the results are presented 
in Table 7.5. The revised figure for 1983 is s1ightl.y reduced, 
and the CPUE increased during 1984 and 1985. 

The USSR catch made up 70% and 52% of the total catch in 1984 and 
1985, respectively. No catch-at-age data were dvailable from 
these catches. The German Democratic Republic did not supply data 
for their catch in 1984 (10% of the total catch). The Norwegian 
data, being also rather limited, were from age samples from gill- 
net and longline catches. No significant difference between the 
age compositions from the two gears was found, and the pooled 
samples were applied to the entire Norwegian fishery (except 
trawl). The catch in numbers at age from previous years was ad- 
justed according to revised catch figures. Total age distri- 
butions for 1984 and 1985 were not calculated because of the lack 
of sampling data from the USSR. 

7.3 Survey Results 

Norway has conducted yearly stratified random trawl surveys in 
the Barents Sea and the Svalbard area since 1981 (God4 and 
Nedreaas, 1 9 8 6 ;  Nylen & & . ,  1986). The Svalbard survey covers 
the main nursery area of Greenland halibut in Sub-areas 1 and 11. 
The two surveys do not cover the total area of distributj.on of 
the stock. Also the Svalbard surveys do not cover depths exceed- 
ing 600 m which (probably) are an important area for adult 
Greenland haljibut. It is, however, believed that the survey re- 
sults may give valuable information on the immature past of the 
stock. Special attention should be paid to the possibility of 
using the Svalbard survey results as recruitment indices. Total 



abundance indices and indices of fish less than 20 cm are given 
in Table 7.6. These results indicate an increasing stock size in 
the period 1981-1985. 

7.4 Recruitment 

Fish less than 20 cm in the survey are almost exclusively age 1. 
The indices in Table 7.6 of fish less than 20 cm may, therefore, 
possibly serve as an early recruitment index. A relatively high 
recruitment in 1983 and a substantial drop in recruitment in the 
last two years is indicated. Norway is requested to supply age 
distributed indices from the Svalbard survey. These data would 
make it possible to study the abundance of a year class at ages 
1-3, i.e., before it is fully recruited to the commercial trawl 
fishery. 

7.5 Assessment 

For 1984 and 1985, no age or length compositions of Greenland 
halibut were available from the USSR fishery, which accounted for 
70% and 52%, respectively, of the total landings. The German 
Democratic Republic provided age data for 1985 but not for 1984. 
The Working Group concluded that the deficiencies in the data 
base were much too large to allow any reliable assessment to be 
made. 
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Table 3 . 1  North-East Arctic COD. 
Total nominal catch (t) by fishing areas (Norwegian 
coastal cod not included). (As officially reported to 
ICES. ) 

Year 
- 
1960 
1961  
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
19 75 
1976 
1977 
1978 
1979 
1980  
1981  
1982 
1983 
1984 
1985' 

Sub-area I Division IIa Division IIb Total catch 

' Provisional figures. 

Expected catches 

'USSR catches not ~ncluded. The USSR quota for all areas comblned 1s 
150 ,000  t. 



Table 3 . 2  North-East Arctic COD. 
Total nominal catch ('000 t) by trawl and 
other gear for each area. 

Sub-area I Division IIa Division I I b  
Year -- 

Trawl Others Trawl Others Trawl 

' Provisional. 
Expected catches 

'USSR catches not included. The USSR quota for all 
areas combined is 150.000 t .  



Table 3.3 North-East Arctic COD. 
Nominal catch (t) by countries (Norwegian coastal cod not included) (Sub-area I 
and Divisions IIa and IIb combined). (As officially reported to ICES.) 

Faroe German Germany, United Total all 
Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kingdom USSR Others countries 

' Provisional figures. 



T a b l e  3.4 North-Eas t  A r c t i c  COD. Catch  p e r  u n i t  e f f o r t .  

Sub-area  I: D i v i s i o n  I I b  D i v i s i o n  I I a  
Year 

~ o r w a ~ ~  U K ~  U S S R ~  Norway2 UK3 USSR' Iiorway2 U K ~  Iiorways 

1960 - 0.075 0.42 - 0.105 0.31 - 0.067 3.0 
1961 - 0.079 0.38 - 0.129 0.44 - 0.058 3.7 
1962 - 0.092 0.59 - 0.133 0.74 - 0.066 4.0 
1963 - 0.085 0.60 - 0.098 0.55 - 0.066 3.1 
1964 - 0.056 0.37 - 0.092 0.39 - 0.070 4.8 
1965 - 0.066 0.39 - 0.109 0.49 - 0.066 2.9 
1966 - 0.074 0.42 - 0.078 0.19 - 0.067 4.0 
1967 - 0.081 0.53 - 0.106 0.87 - 0.052 3 . 5  
1968 - 0,110 1.09 - 0.173 1.21 - 0.056 5.1 
1969 - 0.113 1.00 - 0.135 1.17 - 0.094 5.9 
1970 - 0.100 0.80 - 0.100 0.80 - 0.066 6.4 
1971 - 0.056 0.43 - 0.071 0.16 - 0.062 10.6 
1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 11.5 
1973 1.05 0,057 0.56 0.43 0.054 0.57 0.71 0.043 6.8 
1974 1.15 0.019 0.90 1.94 0.106 0.77 1.19 0.028 3.4 
1975 1.82 0.077 0.85 1.67 0,100 0.43 1.36 0.033 3.4 
1976 1.69 0.060 0.66 1.20 0.081 0.30 1.69 0.035 3.8 
1977 1.54 0.052 0.50 0.91 0,056 0.25 1.15 0.044 5.0 
1978 1.37 0.062 0.37 0.56 0,044 0.08 1.12 0.037 7.1 
1979 0.85 0.046 0.36 0.62 - 0.06 1.06 0.042 6.4 
1980 1.47 - 0.36 0.41 - 0.16 1.27 EiSi 5.0 

~ ~ a i n =  
1981 1.42 - 0.41 (0.96) - 0.07 1.02 0.35 6.2 
1982 1.30 - 0.35 - 0.86 0.26 1.01 0.34 6.4 
1983 1.58 - 0.31 (1.31) 0.90 0.36 1.05 0.38 7.6 
1984 1.40 - 0.45 1.20 0.78 0.35 0.73 0.27 7.0 
1985' 1 .59 - 1.56 1.37 - 0.91 - 5.1 

' P r e l i m i n a r y  f i g u r e s .  

2 ~ o r w e g i a n  d a t a  - t p e r  1,000 t / h r s  f i s h i n g .  

3 ~ n i t e d  Kingdom d a t a  - t p e r  100 t / h r s  f i s h i n g .  

'USSR d a t a  - t p e r  h r  f i s h i n g .  

' ~ o r w e g i a n  d a t a  - t p e r  g i l l  n e t  b o a t  week i n  L o f o t e n .  

'Spanish  Data  - t p e r  h r  f i s h i n g .  



Table 3.5 North-East Arctic COD. 
Catch per unit effort in the Lofoten 
fishery (gutted weight with head off). 

Norwegian vessels 

Catch [kg per man per day worked in the 
Year Lofoten fishery (Division IIa)] 

Gillnet Longline Handline 



Table 3.6 North-East Arctic COD. Year-class strength. 

USSR survey 0-group Virtual 
Year No. at age 3 per hour trawling USSR survey index population' 
class assessment (logarithmic) No. a; age 3 

Sub-area I Division I I b  Mean All areas (x 10- ) M=0.2 

- Average 
4 Average 
t Average 
Poor 
Poor 
Poor 
Rich 
Rich 
very poor 
Very poor 
Very poor 
Poor 
Poor 
Rich 
Average 
Average 
Rich 
poor 
Rich 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Average 

'~lgures from the previous Worklng Group assessment. 



Table 3 . 7  North-East Arctic COD. 
Results from the Norwegian bottom trawl survey in the Barents Sea. Index 
of number of fish in each year class. 

Year class 
Year ~otal' 

1985 1984 1983 1982  1981  1 9 8 0  1979 1978 1977 1976 1975 1974  

'Includes year classes older than the 1974 year class 

Table 3 . 8  North-East Arctic COD. 
Results from the Norwegian bottom trawl survey in the Svalbard area. In- 
dex of number of fish in each year class. 

Year class 
Year ~otal' 

1984 1983 1982 1981  1980  1979 1978 1977 1976 1975 1974 1973 

'~ncludes year classes older than the 1973 year class. 

Table 3 . 9  North-East Arctic COD. 
Stock numbers in millions at 1 January 

Year class 
Year 

1985 1984 1983 1982 1981  1980 1979 1978 1977 1976 1975 1974  1973  

'~rom Hylen and Nakken ( 1 9 8 2 ,  1983,  1984,  1985 )  

'~stimates by Hylen (unpublished). 



Table 4.1 North-East Arctic HADDOCK. 
Total nominal catch (t) by fishing areas (Norwegian 
coastal had-dock not included). (As officially reported 
to ICES. ) 

Year Sub-area I Division IIa Division IIb Total 

'provisional figures. 

Expected catches 

$986 '  20,000 22,000 1,000 43,000 
- 

'USSR catches not included. The USSR quota for all areas combined 
i s  45,000 t. 



Table 4.2 North-East Arctic HADDOCK. 
Total nominal catch ('000 t) by trawl and 
other gear for each area. 

Sub-area I Division IIa Division IIb 
Year 

Trawl Others Trawl Others Trawl 

' provisional. 
Exuected catches 

2~~~~ catches not included. The USSR quota for all 
areas combined is 45.000 t. 



T m  North-East Arctic HADDOCI<. 
Nominal catch (t) by countries (Norwegian coastal haddock not included) (Sub- 
area I and Divisions TIa and I I b  combined). (As officially reported to ICES.) 

Faroe German Germany, United 
Year Tslands France Dem.Rep. Fed.Rep. Norway Poland Kingdom USSR Others Total 

' Provisional figures . 



Table 4.4 North-East Arctic HADDOCK. Catch per unit 
effort. 

Sub-area I Division IIb Division IIa 
Year 

  or way^ U K ~   orw way' uK3 ~ o r w a ~ ~  uK3 

:preliminary figures. 
3Norwegian data - t per 1,000 t/hrs fishing. 
United Kingdom data - t per 100 t/hrs fishing 



Table 4 . 5  North-East Arctlc HADDOCK. Year-class strength. 

USSR Survey 
No.per hour 0-group Virtual 

Year trawling survey index population1 
class (logarithmic) No. at age 3 

Age 1 Age 2 Age 3 ~ l l  areas (x 10- ) 

Figures from the previous Working Group assessment. 



Table 4.6 North-East Arctic HADDOCK. 
Results from the Norwegian bottom trawl survey in the Barents Sea in February. 
Index of number of fish in each year class. 

Year class 
Year Total' 

1985 1984 1983 1982 1981 1980  1979 1978 1977 1976 1975 1974 

'~ncludes year classes older than the 1974 year class. 

Table 4 .7  North-East Arctic HADDOCK. 
Results from the Norwegian acoustic survey in the Barents Sea. Stock 
numbers in millions. 

Year class 
Year Total' 

1985 1984 1983 1982  1981 1980 1979 1978 1977 1976 1975 1974  

1981 - - 2 25 14 66 160 5 0  2 3 2 0  
1982 - - 3 4 7 10 12 29  14 1 8 0  
1983 - - 1 0 7 9 5 4 1 0 5 - 5 0  
1984 - - 2 , 1 4 8 1 , 0 0 2  53  15 7 2 2 2 - - 3 ,231  
1985 - 470 1,724 1,007 48 2 2 1 3 t - - 3 ,254  
1986 236 352 2 ,034  1,133 4 4 4 2 t 1 - - 3 , 7 7 0  

'Includes year classes older than the 1974 year class. 



Table 5 . 1  E23~~i1-East Arctic SAITHE. 
Nominal catch (tonnes) by coun-tries i.n Sub-area I and 
Divisions IIa and IIb combined. (As officially re- 
ported to ICES.) 

Country 1976 1977  1978 1979  1 9 8 0  

Belgium 
Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Netherlands 
Norway 
Poland 
Portugal 
Spain 
Sweden 
UK (Engl.& Wales) 
UK (Scotland) 
USSR 

Total 2 4 2 , 4 8 6  182 ,817  1 5 4 , 4 6 4  1 6 4 , 1 8 0  144 ,554  

Country 1981  1982  1983  1984  1985 '  

Belgium 
Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Netherlands 
Norway 
Poland 
Portugal 
Spain 
Sweden 
UK (Eng1.L Wales) 
UK (Scotland) 
USSR 

Total 1 7 5 , 4 9 8  1 6 8 , 0 3 4  156 ,936  1 5 8 , 7 8 6  1 0 2 , 6 9 3  

' Provisional figures . 



Table 5.2 North-East Arctic SAITHE. 
Catch, effort, and catch per unit effort for Norwegian stern trawlers 
(250-500 GRT) fishing in northern and southern regions of Division IIa. 

Northern IIa Southern IIa 
Year 

Catch Effort CPUE Catch Effort CPUE 
(t) (hrs x 10'~) (t per '000 hrs) (t) (hrs x lom3) (t per '000 hrs) 

Table 5.3 North-East Arctic SAITHE. 
Fishing mortalities on age groups 2 -6  in 
1 9 8 0 - 1 9 8 5  for fishing by purse seiners and 
Norwegian trawlers. (Based on final VPA.) 

Purse seiners 

Norweaian trawlers 
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Table 5 . 8  

L i s t  o f  i n p u t  v a r i a b l e s  f o r  t h e  ICES p r e d i c t i o n  p r o g r a m .  ........................................................ 
NORTH-EAST ARCTIC SAITHE 
T7e r e f p r p n r p  F 1s t h p  me3ri F f o r  t h e  a q o  q r o u p  r a n q p  f r o m  5 t o  8 

The nurn?er ot r e c r u i t s  p e r  y e a r  1s a s  f o l l o # s :  

y e a r  K P C ~ U I  t - ~ n t  ---- --- ---- ---- 
1  Q Y 6  2UOUOU.O 
1 9 8 7  2ilU000. 0  
1 9  B Y  2UJUOO.O 

D a t a  a r o  p r i n t e d  i n  t h e  f o l l o w l r l g  u r . i l t s :  

Number nf  f i s h :  t h o u s a n d s  
M e i g h t  by a q e  g r o u p  i n  t h e  c a t c h :  k i l o o r a m  
W e i g h t  b y  a g e  y r o u p  i n  t h e  s t o c k :  k i l o q r a r n  
S t o c k  b i o m a s s :  t o r i n ~ s  
C a t c h  w e i g h t :  t o n n e s  

+ ---- + ----------- + -------- + ---- - ----- + + + 
: f i s h i n q :  n a t u r a l :  m a t u r i t y !  w e i o h t  i n :  w e i q h t  i n :  
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1 41 1 L 6 9 4 / . 0 1  -401  . L U :  . LlU:  1 . L 9 4 j  1.LQ4i 
1 5 :  22132 .01  .SO 1 . 2 0  1 - 0 0  1 2 . 0 0 8  + 2.flOXa 
: 6 :  758'1 . i l :  .4 1 :  2 0  : I .  UU: 2 .700 :  2 .700:  
1 71 9090 .0  1 - 2 7 :  . 2 0 :  I .(I01 3 . 5 4 6 ;  3 .5461  
: SI 1 0 0 1 9 . 0 :  - 5 6 :  . 2 0 :  1 . U O :  4 . 1 8 2 :  4 . 1 8 2 :  
1 9 ;  1 5 8 5 . 0 ;  - 2 0 1  . 2 @ :  1 . 0 0 :  5 .1721  5 .1721  
1 111: 5489. i l :  - 2 0  : . L O :  1  .UO!  5 . P 6 0 :  5.86(1: 

) I  1 52Y.111 -2'31 . 2 0 :  1 .001  6 .6521  6 . 8 5 2 ;  
: 12 :  I d ? d . O :  .LO: . 2 0 :  I .UO: 7 .684 :  1 .684 :  

1 3 :  9 3 5 . 0 :  - 2 0 :  . 2 0 :  I . oo : 7 .3101  7 . 3 1 0 ;  
1 1 4 :  ~ 2 u . o :  - 2 0  : . L O :  I . uc): 5.5U6: 8 . 5 0 6 :  
1 I S + :  5 1 2 . n ;  - 2 0 :  . L O :  I . o 11 I 9 . 4 6 0 ;  ~ . 4 i t n :  
+----+-----------+--------+----------+---------+----------+----------+ 



Table 6 . 1  REDFISH in Sub-areas I and 11. 
Nominal catch (t) by countries (Sub-area I, Divisions 
IIa and IIb combined). (As officially reported to 
ICES. ) 

country 

Belgium 
Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Netherlands 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 

Country 198  1  1982  1983  1984 1985'  

Belgium - 

Paxoe Islands 206 - - 
France 537  84  1  798  
German Dem.Rep. 4 , 6 1 4  4 , 4 6 3  3 , 3 9 4  
Germany, Fed.Rep. 4 , 6 8 8  3 , 1 8 2  3 , 3 9 5  
Netherlands - - - 
Norway 9 , 2 4 9  1 0 , 0 4 5  1 1 , 0 8 3  
Poland 26  - - 
Portugal - - - 
Spain 9  3 0  7 2  222  
UK 470  336  182  
USSR 8 1 , 6 5 2  1 1 2 , 8 1 0  1 0 5 , 4 5 9  

Total 1 0 2 , 3 7 2  1 3 1 , 7 4 9  1 2 4 , 5 3 3  9 9 , 5 0 7  8 9 , 7 0 2  

' Provisional figures . 
 he total figure used by the Working Group for assessments 
(including catches by non-members). 



Table 6 . 2  REDFISH in Sub-areas I and II. 
Nominal catch (t) by countries in Sub-area I. ( A s  
officially reported to ICES.) 

Country 1976  1977  1978 1979 19 8 0  

Belgium 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 16 ,095  17 ,012  4 , 9 0 2  2 , 4 8 2  1 , 2 3 5  

Country 198 1  1982  1983 1984 1985 '  

Belgium 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 1 ,847  2 , 5 6 9  4 , 6 5 1  2 , 0 2 7  3 , 0 3 1  

' Provisional figures 



Table 6 . 3  REDFISH in Sub-areas I and 11. 
Nominal catch (t) by countries in Division IIa. (As 
officially reported to ICES.) 

Country 1976  1977  1978  1979  1980  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Netherlands 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 5 8 , 7 9 6  123 ,987  71 ,039  6 6 , 3 2 3  7 3 , 8 7 8  

Country 198  1  1982  1983 1984  1985 '  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Netherlands 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 7 3 , 5 0 2  79 ,297  100 ,163  8 9 , 9 5 3  8 5 , 4 3 8  

' Provisional figures 



Table 6 . 4  REDFISH in Sub-areas I and 11. 
Nominal catch (t) by countries in Division IIb. (As 
officially reported to ICES.) 

country 1976  1977  1978  1979  1 9 8 0  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 2 4 2 , 7 1 5  4 4 , 8 7 4  4 8 , 2 3 1  4 4 , 8 1 5  2 7 , 6 5 2  

Country 1 9 8 1  1 9 8 2  1983  1 9 8 4  1985 '  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep 
Norway 
Poland 
Portugal 
Spain 
UK 
USSR 

Total 2 7 , 0 2 3  4 9 , 8 8 3  1 9 , 7 1 9  7 , 5 2 7  1 , 2 3 3  
- 

'~rovlslonal flgures. 

'AS reported to Norwegian authorrtles. 



Table 6 . 5  REDFISH in Sub-areas I and 11. 
Nominal catch (t) of Sebastes marinus and Sebastea 
m- in Sub-area I and Divisions IIa and IIb com- 
bined. 

S. marinus - -  4 8 , 5 8 4  3 9 , 5 0 8  3 1 , 6 9 5  26 ,475  2 3 , 4 1 1  
S. mentella - 2 6 9 , 0 2 2  1 4 6 , 3 6 5  9 2 , 4 7 7  8 7 , 1 4 5  7 9 , 3 5 4  

Total 3 1 7 , 6 0 6  185 ,873  1 2 4 , 1 7 2  1 1 3 , 6 2 0  1 0 2 , 7 6 5  

Species 1 9 8 1  1982  1983  1984  1985 '  

S. marinus - -  2 0 , 8 2 6  16 ,366  1 9 , 2 6 0  2 8 , 1 1 4  2 7 , 2 3 6  
S.  mentella 8 1 , 5 4 6  1 1 5 , 3 8 3  1 0 5 , 2 7 3  7 1 , 3 9 3  6 2 , 4 6 6  

Total 1 0 2 , 3 7 2  131 ,749  1 2 4 , 5 3 3  9 9 , 5 0 7  8 9 , 7 0 2  

'~rovisional figures. 



Table 6.6 Sebastes mentella in Divisions IIa and IIb. 
Catch per unit effort and calculated total 
international effort. 

USSR 
catchlhour German Dem.Rep. Total effort 

trawling (t) catchlday (t) (USSR units) 
Year freezer trawlers 

RT' P S T ~  RT' PST* 

'Side trawlers. 

Stern trawlers. 



Table 6.7 S U M  OF PRODUCTS CHECK. 

S E B A S T E S  R A R I N J S  I N  F I S H I N G  A k E A S  I A h 0  I I A  
C A T E G O S Y :  T O T A L  

C A T C H  I:u I . Iu '~~~EI!F U N I T :  thousar,ds ---------------- 

T O T A L  5 3 3 1 2  2 7 5 4 2  2 4 7 9 0  2 1 7 7 0  1 8 9 2 5  1 6 1 1 2  24Y38 3 0 0 5 1  
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Table 6 . 8  REDFISH in Sub-areas I and 11. Year-class strength. 

International 
year 0-group survey USSR 
class Dragesund ( 1 9 7 1  ) abundance indices Young fish surveys1 

poor 
very poor 
poor 
strong 
strong 
strong 
average 
average 
very strong 
strong 
average 
average 
strong 

- 

poor 
poor 
strong 
strong 
strong 
strong 
average 
average 
very strong 
strong 
strong 
average 
poor 
poor 
poor 
poor 

- 

strong 
strong 
strong 
strong 

- 

'on the basis of the abundance of age group O+ to 5 in the CPUE 
data of the surveys (published in "Annales Biologiques"). 
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Table 7 . 1  GREENLAND HALIBUT in Sub-areas I and 11. 
Nominal catch (t) by countries (Sub-area I, Divisions 
IIa and IIb combined). (As officially reported to 
ICES. ) 

Country 1976  1977 1978 1979  1980  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
UK (Engl.& Wales) 
USSR 
Others 

Total 3 6 , 0 7 4  28 ,890  2 4 , 6 1 7  1 7 , 3 1 2  1 3 , 2 8 4  

country 1981  1982  1983  1984  1985 '  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
UK (Engl.& Wales) 
USSR 
Others 

Total 1 5 , 0 1 8  1 6 , 7 8 9  22 ,147  2 1 , 8 8 3  1 9 , 7 4 5  

'~rovisional figures 



Table 7 . 2  GREENLAND HALIBUT in Sub-areas I and 11. 
Nominal catch (t) by countries in Sub-area I. (As 
officially reported to ICES.) 

Country 1976  1977  1978  1979 1980  

Germany, Fed.Rep. 2  1  - 

Norway 1 , 2 0 3  1 , 3 7 1  1 , 1 4 8  72'7 4 9 0  
UK (Engl.& Wales) 6 6 5  5 4 1  232  3  6  12  
USSR 6 0 0  3 6 0  2 1  1 182  1 0 0  
Others 9  - - 

Total 2 , 4 7 9  2 , 2 7 3  1 , 5 9 1  945  602 

Country 198  1  1982  1983 1984  1985 '  

Germany, Fed.Rep. 19  - 
Norway 64  1  505  490  
UK (Engl.& Wales) 5  8  1  
USSR 5 6 4  2 0 0  196 
Others 1  

Total 1 , 2 3 0  713 687 69  1  67 1 

'provisional figures. 



Table 7 . 3  GREENLAND HALIBUT in Sub-areas I and 11. 
Nominal catch (t) by countries in Division IIa. (As 
officially reported to ICES.) 

Country 1976  1977 1978  1979  1 9 8 0  

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
UK (Engl.& Wales) 
USSR 
Others 

Total 3 , 9 8 5  1 0 , 3 9 6  1 2 , 8 9 2  1 0 , 2 8 7  5 , 4 7 3  

Country 198  1  1982  1983  1984  1985' 

Faroe Islands 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Norway 
Poland 
UK (Engl.& Wales) 
USSR 
Others 

Total 5 , 2 8 4  5 , 0 4 7  9 , 5 0 0  9 , 5 6 6  1 2 , 0 7 7  

'provisional figures 



Table 7 . 4  GREENLAND HALIBUT in Sub-areas 1 and 11. 
Nominal catch (t) by countries in Division IIb. (As 
officially reported to ICES.) 

Country 1976  1977 1978 1979  1 9 8 0  

German Dem.Rep. 8 , 6 0 1  6 ,535  3 , 2 1 3  2 , 7 0 1  1 , 5 1 0  
Germany, Fed.Rep. 12  125 - - 

Norway 1 , 3 1 2  1 , 4 0 0  8 5 0  65  138  
Poland 3 , 5 2 6  129 347  1 0 2  - 
UK (Engl.& Wales) 222  307 9  3  12 5 
USSR 1 5 , 9 3 7  7 , 7 2 5  5 , 6 3 1  3 , 2 0 0  5 , 5 5 6  

Total 2 9 , 6 1 0  1 6 , 2 2 1  1 0 , 1 3 4  6 , 0 8 0  7 , 2 0 9  

- 

Country 1981  1982 1983 1984  1985 '  

German Dem.Rep. 1 , 3 4 0  1 , 0 8 0  1 ,899  1 , 9 0 0  3 , 7 2 5  
Germany, Fed.Rep. - - - 2  1  
Norway 483 214  136  8  0  28 
Poland - - 
UK (Engl.& Wales) + + 5  2  
USSR 6 , 6 8 1  9 ,735  9 ,925  9 , 6 4 1  3 , 2 2 1  

Total 8 , 5 0 4  1 1 , 0 2 9  1 1 , 9 6 0  1 1 , 6 2 6  6 , 9 9 7  

'~rovisional figures. 



Table 7.5 GREENLAND HALIBUT in Sub-areas I and I1 
Catch per unit effort and total effort. 

USSR 
catchlhour Norway Total effort 
trawling (t) catch/hour Average (in '000 hrs 

Year trawling (t) CPUE trawling) CPUE 7+ 
RT' pST3 

' Provisional. 
2 .  Slde trawlers. 

3 ~ t e r n  trawlers. 

'~rithmetic average of CPUE from USSR RT trawlers and Norwegian 
fresh fish trawlers. 

Table 7.6 GREENLAND HALIBUT in Sub-areas I and I;. 
Norwegian survey indices (numbers x 10- ) 
in the Svalbard area (Division IIb). 

Year Total index Index fish (20 cm 










