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1 INTRODUCTION 

1.1 Terms of Reference 

The Blue Whiting Assessment Working 
Manstad) met at ICES Headquarters 
(C.Res.1987/2:3:23) to: 

Group (Chairman: Mr T. 
from 21-27 September 1988 

a) assess the status of and provide catch options for 1989 within 
safe biological limits for the northern and southern blue 
whiting stocks; 

b) update the information on zonal distribution of the stock and 
the fisheries of the northern blue whiting stock. 

1.2 Participants 

L. Danke 
E. Egorov 
J.A. Jacobsen 
H. Jakupsstovu 
B. Kudrin 
T. Linkowski 
M. Meixide 
T. Manstad (Chairman) 
K.-J. Stæhr (part-time) 

2 STOCK IDENTITY AND STOCK SEPARATION 

German Democratic Republic 
USSR 
Faroe Islands 
Faroe Islands 
USSR 
Poland 
Spa in 
Norway 
Denmark 

In previous years, it was assumed that the Porcupine Bank area is 
a mixing area for the northern stock, southern stock, and local 
populations (Anon., 1987, 1988). 

During the spring 1988 acoustic survey at Porcupine Bank, the 
USSR and Norwegian scientists did not find any substantial dif­
ferences which could suggest the existence of two different 
populations in the area analyzed. 

The research of Karasev (1988), who studied blue whiting material 
from 1974-1986, used the method of parasitological indicators, 
and confirmed the Zilanov (1984) hypothesis on the population 
structure of blue whiting and showed the possibility of differ­
entiating a northern and a southern stock on the basis of the 
infestation by microsporidium Mvxobolus aeglefini. According to 
his results, blue whiting spawning on Porcupine Bank belong to 
the northern stock. 

3 OTOLITH EXCHANGE PROGRAMME 

In 1986, the Working Group (Anon., 1987) recommended a third oto­
lith exchange programme to be set up as the results of previous 
exercises showed very great discrepancies among the readers age­
ing the same otolith. The idea of this new otolith exchange pro­
gramme, coordinated by T. Manstad, was to support ageing results 
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by identification of the counted rings on photos. As the pro­
gramme has just been completed, only preliminary results were 
available. A working note was made of the results and submitted 
to the Working Group (Manstad and Linkowski, 1988). 

The exchanged material, Sample A from the Norwegian Sea in August 
and Sample B from Porcupine Bank in March, had 100 otoliths each. 

The results supplied by five countries (the Faroes, Iceland, 
USSR, German Democratic Republic, and Norway) were compared indi­
vidually and are presented in a matrix for each sample in Table 
3.1. Generally the agreement in ageing was highest in Sample B. 
The overall age composition as well as the mean sample age and 
percentage agreement reached in the particular age groups were 
presented in Table 3.2. 

High agreement among countries was obtained only for the youngest 
part of the population, i.e., up to age 4. This explains the high 
agreement in ageing of sample B consisting mainly of ages 2-4. 

Discrepancy among readers is much higher in ageing of older fish. 
In sample A, consisting of 13 age groups but predominantly ages 
2-3, the agreement was generally lower. An average of only 27.4% 
of the older fish (5 years and older) were aged properly, i.e., 
results overlapped. 

The present results, together with results of previous otolith 
exchange programmes, indicate that ageing of older specimens of 
blue whiting by traditional methods may be questionable. An at­
tempt to solve this problem in a non-conventional way, i.e., by 
using objective criteria for age determination, should be made. 
The Working Group agreed that such an investigation should be 
initiated by T. Linkowski on the basis of Norwegian otolith 
samples. The preliminary results should be presented for dis­
cussion at the next Working Group meeting. 

4 NORTHERN STOCK 

4.1 Landinqs in 1987 

Estimates of total landings in 1978-1987 from the various 
fisheries by countries are given in Tables 4.2-4.5 and summarized 
in Table 4.1. While most catches in Divisions VIIg-k are taken in 
the northern part (catches of the USSR, Norway, and the German 
Democratic Republic), the Working Group decided that from 1984 
onwards Divisions VIIg-k as well as Sub-area XII (catches of 
USSR) should be confined as a whole to the northern stock. 

The total landings from all northern blue whiting fisheries in 
1987 were estimated at 631,610 t. There was a decrease from 1986 
of about 17% in the total landings from the directed fisheries 
and of about 37% in the landings of the mixed industrial 
fisheries. 

Similarly, as in 1986, same landings from the directed fishery 
contained by-catch of great silver smelt especially in Division 
VIa. However, no data for it were available and, therefore, no 
correction was made. The Working Group considered the by-catch to 
be at the same level as in 1986, i.e., estimated to be less than 
1%. 
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4.2 Landings in 1988 

Preliminary data on the blue whiting catch in 1988 submitted by 
Working Group members and by some countries (388,903 t, January­
July) are presented in Table 4.6. 

4.3 Age Composition of Landinqs 

For the directed fisheries in 1987, age compositions were pro­
vided by the Faroes, the German Democratic Republic, Norway, and 
the USSR. These data together accounted for 96% of the landings 
of the directed fisheries. Some German Democratic Republic 
landings from Divisions VIb and VIIg-k were raised to catch in 
number by age group by USSR data from the same area and month. 

For Danish, Dutch, Irish, and UK landings, age compositions of 
Norwegian landings in the same area and month were used. 

Other landings from the directed fisheries were assumed to have 
the same relative age compositions as the total sampled part. The 
age composition of the catches in the directed fisheries is given 
in Table 4.7. 

For landings of blue whiting taken in the mixed industrial 
fisheries in the North Sea (Divisions IVa and IIIa), data were 
available for Norwegian catches only. These accounted for 42% of 
the total landings. Landings from other countries in these areas 
were assumed to have the same age compositions as the Norwegian 
landings in the same area and months (Table 4.8). In a new mixed 
industrial fishery in Division Vb, blue whiting landings by 
Faroese vessels were raised to catch in number by age group from 
Faroese samples. These landings are included in Table 4.8. 

The raised age compositions for the directed fisheries were 
assumed to give the total age composition in the northern area 
(Table 4.9). 

4.4 Weiqht at Age 

Mean weight-at-age data for 1987 were presented bY. the Faroe 
Islands, the German oemocratic Republic, Norway, and USSR. 
Landings from other countries were assumed to have the same mean 
weight at age when fished in the same area and period as the 
sampled part. Weighted mean weights were calculated and were 
weighted by the total landings in numbers in each fishery. The 
total catch landed in 1987 was compared to the sum of products 
(SOP) of the total numbers landed in 1987 and mean weight at age. 
The calculated SOP was within 1% of the nominal landings. The 
mean weights at age used in the VPA runs are shown in Table 4.10. 
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4.5 Stock Estimates 

4.5.1 Acoustic surveys in 1988 

4.5.1.1 Surveys in the sPawning season 

During the spawning season of 1988, USSR and Norway carried out 
acoustic surveys in the area west of the British Isles to assess 
the size of the blue whiting spawning stock (Belikov et al. ,1988; 
Manstad, 1988a). 

The USSR, which surveyed the area twice, made the first coverage 
in the period 4-27 March from north to south along the continen­
tal shelf edge from t~e Farofs/Shetland Channel to south of 
Ireland, i.e., between 49 and 62 N. The total biomass o~served 
was estimated at 2.0 million t, corresponding to 14.3 x 10 indi­
vi~uals, including a spawning stock of 1.9 million t or 11.7 x 
10 individuals (Figure 4.1). The second coverage was carried out 
in the 8eriod 28 March - 21 April from south to no5th between 52 
and 60 N, extending westwards to approximately 16 w. It was made 
concurrently with an ichthyoplankton survey. The biomass of blue 
whiting observed duri~g the second coverage was estimated at 3.7 
million t or 31.2 x 10 ind~viduals (Figure 4.2). Of this amount, 
3.1 million t or 29.9 x 10 individuals belonged to the spawning 
stock. 

In the area south of Ireland, blue whiting were observed to start 
spawning on 20-25 February, and massive spawning occurred west of 
Ireland during the first and second decades of March. In the area 
west of the Hebrides and in the Rockall Bank area, spawning 
lasted until the second half of April. 

The distribution of larval blue whiting (Figure 4.3) corresponded 
to the pattern observed in previous years, but larvae were found 
to be more abundant than in 1987. 

The Norwegian survey took place from 25 March - 24 April and was 
carried out in a south-north direction from south

0
of Porcup~ne 

Bank to the Faroe/Shetland area, i.e., between 51 and 62 N, 
extending westwards to the Rockall Bank area. The blue whiting 
stock obser~ed (Figure 4.4) was estimated at 7.1 million t or 
63~7 x 10 individuals. Of this amount, 6.8 million t or 58.4 x 
10 individuals belonged to the spawning stock. 

The length and age compositions are given in Figure 4.5 for the 
three various surveys. This shows that the 1983 year class was 
found to predominate (32% of the total) both the Norwegian survey 
and the second USSR survey. The 1986 year class was also found in 
notable numbers, mainly within the Faroe/Shetland area. 

4.5.1.2 Surveys in the feeding season 

Four countries carried out acoustic surveys in the Norwegian Sea 
during the summer of 1988 to, among other things, estimate blue 
whiting distribution and abundance. Working notes and information 
on the results were submitted to the Working Group. The cruise 
tracks are shown in Figure 6.1A, and the area where blue whiting 
were observed is shown in Figure 6.1B. 
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From 18 July - 21 August, a Norwegian research vessel surveyed 
the area from the North Sea to northern Norway, extending west­
wards to the area between the FaroeE and Iceland. In addition, 
information of blue whiting was also obtained from another Nor­
wegian research vessel aiming at other obj~ctives in the Jan 
Mayen area. 

Blue whiting were observed over greater parts of the area sur­
veyed, but the recordings, mostly found between 200 and 400 m 
depth, were very scattered. Consequently, the estimate was also 
very low and was considered an underestimate. Length and age 
compositions are shown in Figure 4.6. The 1987 year class was 
found in greatest numbers, while the 1983 year class gave the 
highest contribution to the biomass observed (Manstad, 1988b). 

From 26 July - 19 August, the USSR carr~ed ~ut an aco~st~c survey 
in the Norwegian Sea within the area 62 -69 N and 10 -5 w. Only 
scattered recordings of blue whiting were made, with an estimate 
of a corresponding low figure, also considered an underestimate. 
Length and age compositions of blue whiting are given in Figure 
4.7. The 1983 year class was found in highest numbers, followed 
by the 1986 year class (Kudrin, pers. comm.). 

The Faroe Islands carried ~ut 
0

an acoust~c &urvey in the area 
north of the Faroes between 62 -66 N and 13 -4 W. Blue whiting 
were recorded in most of the area surveyed except in the north­
western part. However, the recordings were generally very low, 
with the highest concentration on the warmer side of the polar 
front (Jacobsen, 1988). 

Iceland also aimed for blue whiting while conducting their annual 
0-group fish s~rve0 along the Ic&landic coast during August. The 
area between 63 -68 N and from 10 W to the Greenland coast was 
surveyed (Figure 6.1), but no blue whiting were observed 
(Vilhjalmsson, pers. comm.). 

4.5.1.3 Discussion 

In the period when the acoustic surveys were conducted during 
spring 1988, the weather conditions were very favourable, en­
abling the vessels to obtain recordings without acoustic distur­
bances. The stock was distributed along the continental shelf 
west of the British Isles and also more westwards than usual over 
deep sea areas. 

The three estimates obtained are listed in the text table below 
(in millions of t) together with the estimates from the spawning 
area since 1981. The spawning stock is given in brackets: 
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Year 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

6.1 (5. 4) 
2.5 

Estimates 

4.7(4.4), 3.6(3.5) 
2.7(2.4), 3.4(2.7), 2.8(2.1), 2.4(2.2) 
6.4(5.6), 2.6(2.0) 
6.4(5.6), 2.6(2.0) 
5.4(5.1), 7.4(6.9), 4.8(4.5) 1 

2.0(1.9), 3.9(3.1), 7.1(6.8) 

1 Includes same southern blue whiting. 

The first USSR survey (2.0 million t) was considered an under­
estimate due to the area of coverage being only along the shelf 
edge. The second USSR survey (3.9 million t), being more west­
ward, included also the part of the stock distributed over deeper 
water and was, therefore, considered to be more accurate. 

The Norwegian survey, also covering the area westwards from the 
shelf and more to the north than the second USSR survey, measured 
the biomass at 7.1 million t. However, due to the possibility of 
having recorded same of the fish concentrations more than ane 
time while surveying in a south-north direction at the same time 
as post-spawners migrated northwards, this estimate was con­
sidered an overestimate. On the other hand, the second USSR sur­
vey was also in a south-north direction and took place at the 
same time. 

The two countries' age compositions of blue whiting from the 
spawning were found to be similar (Figure 4.5). The 1982 year 
class was observed by both countries to contribute about 15% to 
the stock, while the 1983 year class predominated with two times 
that contribution. 

The Norwegian surveys in August 1988 all obtained weak recordings 
of blue whiting, and the respective estimates were considered to 
be underestimates. In 1985, the Norwegian Sea Survey Workshop 
discussed in detail various estimates obtained during the feeding 
season of several years. It was then concluded that ane of the 
main problems for not recording the total stock properly was the 
vessels' threshold effect (Anon., 1985; Anon., 1987). Due to the 
present methodology, the Working Group concluded in 1986 that 
such surveys could not give estimates of the total itock when 
dispersed over wide areas and great depths. Therefore, the ICES­
coordinated acoustic survey, conducted every summer since 1982, 
did not take place in 1987. 

However, NEAFC asked ICES to provide information on zonal distri­
bution of the northern blue whiting stock updated for 1988. The 
Working Group, therefore, recommended that surveys in the Nor­
wegian Sea should take place on a national basis, and that the 
results should be brought to the meeting for discussion. This was 
done, and from the discussion, it was concluded that it was not 
possible to present any reliable estimate of the total stock size 
from the summer surveys of 1988, and hence no updating of the 
biomass in economic zones. The overall geographic distribution 
observed, however, is presented in Figure 6.1. 
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The length and age composition of blue whiting in the Norwegian 
Sea, however, differs betweeen USSR and Norwegian observations 
(Figures 4.6 and 4.7). Norway, however, surveyed a larger area 
than the USSR which explains some of the difference in the total 
results. The most notable difference is the observation of the 
1982 year class which the USSR found to contribute approximately 
15% to the stock, while Norway only found approximately 5% of it. 
This again indicates a problem which most probably is an ageing 
problem, discussed in Section 3, but which could also be differ­
ences in the sampling technique. 

4.5.2 Virtual population analysis (VPA) 

4.5.2.1 Tuning the VPA to survey results 

It was decided by the Working Group to use the tuning module of 
the ICES VPA program to obtain initial VPA results. The age range 
chosen for tuning was 3-14 years, and data from 1982-1987 were 
used (Table 4.11). The only data set covering the entire period 
is the USSR acoustic surveys of the spawning stock at the 
spawning area west of the British Isles during the spawning 
period. For the Norwegian surveys, data were available for the 
period 1982-1986 and 1988. For the tuning, the 1987 data were 
assumed to be the average for 1986 and 1988 for the same year 
classes. The Norwegian surveys of the spawning stock at the 
spawning area were not conducted in 1982 and 1985, and for these 
years, the data similarly were assumed to be the average of the 
two neighbouring years. The USSR CPUE data for July were not 
available for 1982 and 1987, and for those years, data from 
August for the USSR and German Democratic Republic trawlers 
combined were used. 

The results of the analysis are presented in Tables 4.12-4.14 and 
in Figure 4.8. 

4.5.2.2 Estimation of fishing mortality using separable VPA 

From the F values given in Table 4.11, it was decided to use F = 
0.25 at age 7 and a selection factor of S = 1.0 as input to the 
separable VPA. It should be noted that all the years 1978-1987 
have been given the same weight in the analysis. The matrix of 
residuals (Table 4.15) does not show any large residuals or 
pattern in the residuals which would suggest rejection of the 
results. 

4.5.2.3 Virtual population analysis 

The option of the program to use the final population of the 
separable VPA as input to an ordinary VPA was chosen. The results 
are given in Tables 4.16 and 4.17 and in Figure 4.9. 

4.5.2.4 Discussion of the stock size estimates 

For a number of years, the Working Group has calibrated the VPA 
to the results from the acoustic assessments of the spawning 
stock during the spawning period using repetitive VPA runs. This 
procedure has been commented on by the ACFM, and suggestions have 
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been made to the Working Group to use both the separable VPA 
method and the tuning method. 

The results of this exercise presented above indicate a spawning 
stock at 1 January 1987 which is very close to the lower estimate 
obtained during the spawning surveys in 1987 back-calculated to 1 
January 1987. Furthermore, the spawning stock size estimates ob­
tained from the VPA reflect, with few exceptions, very closely 
the acoustic survey results obtained in previous years and also 
in 1988, as shown in the text table below. 

Estimate 1983 

survey 3.6-4.4 
VPA 2.6 

1984 

2.2-2.7 
2.6 

Biomass in millions of t. 

1985 

4.1 
3.5 

1986 

2.0-5.6 
4.4 

1987 

4.1-5.1 
4.2 

1988 

3.1-6.8 
4.3 

Based on this, the Working Group resolved that the stock size 
estimate obtained from the VPA gave a realistic picture of the 
present situation, and that it could be used for prediction of 
the future catch levels. 

4.5.2.5 VPA results (Tables 4.16 and 4.17) 

The VPA results show that the total biomass decreased steadily 
from 1978 to 1982. From 1983 onwards, an increase is again ob­
served, which was an effect of the strong incoming 1982 and 1983 
year classes. The spawning stock biomass shows a similar picture. 
However, the declining trend reversed only in 1985 when the two 
strong year classes started to contribute to the spawning stock. 
At the beginning of 1988, the total stock biomass and the 
spawning stock biomass were at a level of 5.8 and 4.3 million t, 
respectively. 

The average fishing mortality on ages 4-8 increased steadily from 
1978-1981 when a level of 0.27 was reached. Since then, the aver­
age fishing mortality has fluctuated between 0.18 and 0.30. 

4.5.2.6 Yield per recruit 

Yield per recruit and spawning stock per recruit have been calcu­
lated using the data given in Table 4.18 and are shown in Figure 
4.9. As there are no clear indications of the strength of the in­
coming year classes, the exploitation pattern chosen for ages 0-2 
is the 1978-1985 average. For ages 3-15+, the exploitation 
pattern estimated by the separable VPA was chosen, with the F 
values scaled so that the mean F at ages 4-8 corresponded to the 
1987 leve!. F corresponds to F = 0.55 which is very close to 
the F calcul~~~d in 1987. F0 1 equals 0.17, which is slightly 
lowerm~fian the average Fon ages'4-8. 

The yield-per-recruit calculations onm blue whiting are very sen­
sitive to the exploitation pattern on the younger age groups (0-
2) due to the high growth rate in the first years. 
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4.5.3 Catch per unit effort 

Data on catch per unit effort from the directed fisheries in 1987 
were submitted by the German Democratic Republic, Norway, and the 
USSR. These countries presented their data broken down by vessel 
tonnage class, area, and month. 

comparable time series of CPUE data for Divisions IIa, IVa, Vb, 
VIa,b, VIIb-c, and VIIg-k which could be indicative of changes in 
stock abundance are compiled in Tables 4.19 and 4.20 and Figure 
4.10. 

In Division IIa, the blue whiting fishing season in 1987 again 
was prolonged compared with the years 1983-1985. The mean CPUE of 
the USSR vessels as a whole decreased slightly from 1984 to 1987. 
The CPUE of the German Democratic Republic vessels decreased 
distinctly in 1987, mainly due to a relatively small fleet 
fishing in Division IIa. 

From 1983 onwards, Poland has not taken part in the blue whiting 
fishery, and from 1981, Iceland has not presented data. Their 
earlier data are given in the 1987 Working Group report (Anon., 
1988). 

In Division Vb, the CPUE decreased for all countries which re­
ported, with the exception of summer catches by USSR vessels 
(2,000-3,999 GRT) for which the constant increase in CPUE in 
July-August since 1982 also continued in 1987. 

The data from the spawning fishery (Divisions VIa,b, VIIb,c, and 
VIIg-k) are difficult to interpret. Noticeable are the high 
values for Norwegian vessels in Divisions VIIg-k, whereas the 
CPUE of German Democratic Republic and USSR vessels in the same 
area declined in 1987 compared to 1986. In Divisions VIIb,c, the 
CPUE of the smaller Norwegian ships decreased since 1984; in com­
parison, the USSR (2,000-3,999 GRT) CPUE increased from 1986 to 
1987. 

The Working Group recognized the difficulties in interpretation 
of CPUE data as a sign for stock variation. The decrease in total 
catch in most divisions, an increase in same of them, and the 
variable year-to-year differences in CPUE among countries under­
lines the difficulties in obtaining a clear picture of stock 
variations from the data. 

The Working Group, however, used the only lang-term series of 
CPUE of large vessels (2,000-3,999 GRT) for July 1983-1986 ±o 
tune the VPA. The Working Group considers it important to con­
tinue the exchange of CPUE data. 

4.6 Catch Proiections and Management Considerations 

A projection of catches in 1989 and resulting total and spawning 
stock biomass in 1990 was made us1ng the stock size estimates at 
the beginning of 1988 and the parameters given in Table 4.21. In 
the projections, a recruitment equal to the 1978-1985 average, 
excluding the strong year classes of 1982 and 1983, of 11,000 
million at age O was used for the 1986-1990 year classes. 
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It was assumed that the catch in 1988 would be about 600,000 t, 
corresponding to F = 0.17 for ages 4-8. The results of the catch 
projections are given in Tables 4.22 and 4.23 and shown in Figure 
4.9. It can be seen that a continuatiån of the assumed 1988 F 
level would result in a catch of 631,000 t in 1989, whereas 
fishing at the 1987 F level would result in a catch of 780,000 t 
in 1989. 

In Figure 4.11 is given a plot of recruitment versus spawning 
stock biomass from 1977, when the blue whiting fishery was at 
full exploitation, to 1987. F n' Fhiah' and Flow are estimated 
and shown in the figure. mtne numoer of po1nts, however, are 
rather few and dispersed, and the picture does not illustrate any 
trend in this relationship. 

5 SOUTHERN STOCK 

5.1 Landings 

Total landings from the southern area are given in Table 5.1. The 
Spanish landings decreased in 1987 by 5% and the Portuguese 
landings increased by 18%. 

5.2 Catch Composition 

Table 5.2 provides the length composition of blue whiting from 
the Spanish and Portuguese fisheries in the years 1983-1987. 

5.3 Age Composition of Landings 

Data on age composition were available for the Spanish landings 
in 1981 and 1987. The Portuguese catch in numbers by length group 
in these years was converted to catch in numbers by age group 
using Spanish age/length keys. The results are presented in Table 
5.3. 

5.4 Weight at Age 

Mean weight-at-age data for 1981-1987 were calculated for the 
landings from the Spanish and Portuguese fisheries (Table 5.4). 
The total catch landed was compared to the sum of prod~cts (SOP) 
of total numbers landed and mean weight at age. The calculated 
SOP discrepancy was 1.3% in 1981 and 0% in 1987 of the nominal 
landings. 

5.5 Catch per Unit Effort 

CPUE data for the main Galician parts in the period 1977-1987 are 
presented in Table 5.5 and in Figure 5.1. CPUE data for the 
period 1983-1987 for single and pair trawlers separately are also 
presented in Table 5.6 and in Figure 5.1. The effort in 1987 was 
at the same level as that in 1986 for both single and pair traw­
lers. In the period 1983-1986, effort increased in the pair 
trawlers and decreased in the single trawlers. 
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5.6 Age at Maturity 

Last year, a maturity/age ogive was used with values calculated 
from the maturityflength ogive reported by Ehrich and Robles 
(1982) using the growth parameters K = 0.136 and L = 33.3. In 
1988, a maturity ogive showing 18, 48, 91, 98, ana 100% maturity 
at ages 1-6, respectively, was presented to the Working Group. 
These values were calculated with the maturity and age data of a 
sample of n = 277 collected in a Spanish bottom trawl survey 
during the spawning season in March 1987. This maturity ogive was 
considered more appropriate and was used for the assessment for 
the entire period. 

5.7 Virtual Population Analysis (VPA) 

The tuning method was applied to provide a preliminary estimate 
of terminal F values. Unfortunately, fleet data disaggregated by 
age group were only available for the CPUE of the Spanish traw­
lers in the period 1981-1987 (Table 5.7). The final F values of 
the tuning module were used to carry out a separable VPA, with 
terminal F 0.72 at age 2 and terminalS= 1 (Table 5.8). The 
fishing mortalities obtained were used in the final VPA run 
(Tables 5.9 and 5.10). In last year's VPA run, some increase in 
the biomass in 1985 was observed. It was also shown in the CPUE 
data of the Spanish trawlers (Figure 5.1) and the biomass indices 
of the Spanish and Portuguese bottom trawl surveys. However, the 
VPA does not show any increase in the 1985 biomass. The reason 
could be that the 1982, 1983, and 1984 year classes contributed 
80% and 75% to the catch in numbers in 1985 and 1986, respect­
ively, but only 15% in 1987. The catch-at-age data of the Spanish 
and Portuguese trawlers which covered the continental shelf area, 
where the youngest age groups are distributed, did not give any 
information on the older year classes which are distributed in 
deeper waters and in the shelf edge area. 

5.8 Assessment 

The VPA was run using seven years of data. No acoustic surveys 
were carried out covering all the area in which the southern blue 
whiting stock is distributed. The VPA results show that the total 
biomass decreased in the years 1984-1986 and increased in 1987. 
The spawning stock biomass decreased in the period.1981-1987. 
Acoustic surveys to provide stock size estimates and invest­
igations on stock separation and migration are needed. This is 
because the F values may be too high due to a migration of the 
older individuals out of the fishing area. It' is not possible to 
make a reliable analytical assessment without more supporting 
information. 

6 ZONAL DISTRIBUTION OF BLUE WHITING 

The four hydroacoustic surveys which took place in the Norwegian 
Sea during the summer of 1988 did not obtain any reliable esti­
mates of the total stock size (see Section 4.5.1.3). Therefore, 
the acoustic estimates of the northern stock divided into areas 
within and beyond areas of national fisheries jurisdiction of 
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NEAFC member countries could not be updated. The overall geo­
graphical distribution obtained and the various survey cruise 
tracks are shown in Figure 6.1. 

The total landings of blue whiting from 1978-1987 are divided 
into national fishery zones in Table 6.1. The table was derived 
from data brought to the meeting by Working Group members, and 
same assumptions had to be made. For this reason, the totals for 
each year deviate somewhat from the official totals. 

The fishery zone of Jan Mayen was not declared until 1981, and an 
unknown part of the catches allocated to international waters in 
the years prior to 1981 was actually taken in this zone. 

7 RESEARCH RECOMMENDATIONS 

a) The results of surveys and investigations have provided 
evidence of a separate southern stock. In order to assess and 
manage the southern stock, data series on age composition of 
landings are required, and acoustic surveys are needed. The 
Working Group recommends that more surveys be done to 
investigate the total distribution area for the southern 
stock. 

b) The Working Group considers it very important that the 
northern blue whiting stock is monitored each year. The 
surveys of the spawning stock during the spring have proved to 
be very valuable and the Working Group recommends that they be 
continued with coordination between research vessels during 
the surveys in the sea. 

c) Although it is difficult at present to indicate the precision 
of the stock estimates obtained by the acoustic surveys in the 
Norwegian Sea, the results from the 1981-1987 surveys have 
given appreciable information, especially about the younger 
year classes of the blue whiting stock. The working Group, 
therefore, recommends that acoustic surveys during the 
summer/autumn season of 1989 should be carried out on a 
national basis. 

d) The working Group recommends that the countries deliver the 
CPUE and survey data for the southern area into age groups in 
number per hour to be used for tuning the VPA. 

e) As pointed out by ACFM, the difference in the range of ages in 
the catch between the northern (ages 0-15) and southern stocks 
(ages 0-8) may be due to ageing problems, because the length 
compositions are similar. The Working Group recommends an 
otolith exchange between the southern and northern areas. 

f) As in 1986, NEAFC adopted a recommendation to use 35-mm mesh 
size in directed blue whiting fisheries, which is expected to 
have a positive influence on stock size. The working Group 
recommends that further investigations should be carried out 
on selectivity of blue whiting using mesh sizes used in the 
mixed industrial fisheries and in the directed fisheries in 
the northern area. 
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g) Due to great discrepancies in ageing of older blue whiting 
specimens (ages 5 and older) the Working Group recommends that 
attempts be initiated to solve this problem in a non­
conventional way, e.g., by using objective criteria for age 
determination. 
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Table 3.1 Agreement in ageing between countries (in percent). 

German Dem. 
Country Faroes Republic Iceland Norway 

SamQle A: 

USSR 64 44 68 69 
Norway 73 50 74 X 

I c el and 69 51 X 

Ger.Dem.Rep. 53 X 

SamQle B: 

USSR 88 86 89 90 
Norway 94 87 87 X 

I c el and 91 85 X 

Ger.Dem.Rep. 84 X 
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Table 3.2 Age composition obtained by countries. 

overlapping of 
Countries results (in %) 

Age 
Ger. Dem. 

Faroes Republic Iceland Norway USSR Mean Range 

SamQle A: 

1 7 8 9 8 71.4 0-100 
2 34 24 38 39 34 75.2 38-97 
3 34 50 28 28 26 74.4 46-93 
4 4 8 5 3 9 60. 1 0-100 
5 and older 21 18 21 21 23 27.4 13-43 

Sample mean 
age 3.77 3. 77 3.29 3.54 3.79 

SamQJ,e B: 

1 3 3 3 3 3 100 
2 11 11 13 11 10 85.9 76-100 
3 70 82 69 73 72 92.3 83-99 
4 15 3 14 11 14 70.0 18-100 
5 1 

Sample mean 
age 2.98 2.86 2.95 2.96 2.98 
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Table 4.1 Landings (tonnes) of BLUE WHITING from the main fisheries, 1978-
1987. 

Area 1978 

Norwegian sea fishery 
(Sub-areas I + II and 
Divisions Va, XIVa + XIVb) 236,226 

Fishery in the spawning 
area (Divisions Vb, VIa, 
VIb and VIIb + VIIc) 

Icelandic industrial 
fishery (Division Va) 

Industrial mixed fishery 
(Divisions IVa-c,Vb,IIIa) 

229,228 

9,484 

99,874 

1979 1980 1981 1982 

741,042 766,798 520,738 110,685 

284,547 250,693 288,316 316,566 

2,500 

63,333 75,129 61,754 117,578 

subtotal northern fishery 574,812 1,091,422 1,092,620 870,808 589,919 

southern fishery 
(Sub-areas VIII + IX, 
Divisions VIId,e + VIIg-k) 33,898 27 l 176 29,944 38,748 31,590 

Total 608,710 1,118,598 1,122,564 909,556 621,509 

Area 

Norwegian sea fishery 
(Sub-areas I + II and 
Divisions Va, XIVa + XIVb) 

Fishery in the spawning 
area (Divisions Vb, VIa, 
VIb and VIIb + VIIc) 

Icelandic industrial 
fishery (Division Va) 

Industrial mixed fishery 

1983 

52,961 

361,537 

7,000 

(Divisions IVa-c,Vb,IIIa) 117,737 

subtotal northern fishery 539,235 

southern fishery 
(Sub-areas VIII + IX, 
Divisions VIId,e + VIIg-k) 30,835 

Total 570,070 

1984 1985 1986 19871 

65,932 90,742 160,061 123,042 

421 l 8652 464,2632 534,2532 445,8792 

122,806 97,769 99,580 62,689 

604,678 644,899 757,370 631,610 

31 l 1733 

635,851 687,716 790,451 664,406 

1 Preliminary. 
2 Including directed fishery also in Divisions VIIg-k and Sub-area XII. 
3 Excluding directed fishery also in Divisions VIIg-k. 
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Table 4 2 Landings (tonnes) of BLUE WHITING from the Norwegian 
Sea (Sub-areas I and rr, Divisions Va, xrva and XIVb) 
fisheries, 1978-1987, as estimated by the Working 
Group. 

Country 

Denmark 
Faroes 
France 
German Dem.Rep. 

2 Germany, Fed.Rep. 
Greenland 
Iceland 
Norway 
Pol and 
UK (Engl.& Wales) 
USSR 

Total 

Country 

Denmark 
Faroes 
France 
German Dem.Rep. 

2 Germany, Fed.Rep. 
Greenland 
reel and 
Norway 
Pol and 
UK (Engl.& Wales) 
USSR 

Total 

1978 

2,810 

7,301 
8,421 

17,756 

5,083 
11 

194,844 

236,226 

1983 

11,316 
2,890 
5,553 

2 

5,061 

28 l 141 

52,961 

1979 

762 

22,502 
1, 157 

12,4283 
33,588 

4,346 

666,259 

741,042 

1984 

93 

8, 193 
35 

105 
689 

56,817 

65,932 

1980 

14,234 
8,919 

4,562 
902 

11,307 

726,874 

766,798 

1985 

1981 

11, 131 
5,093 

15,607 
17,385 

4,808 
187 

2,434 

464,093 

520,738 

1986 

1,689 3,541 
75 106 

10 

88,978 156,404 

90,742 160,061 

1982 

473 

2,067 
3,042 

890 

443 

103,770 

110,685 

9,290 

1,010 

56 

112,686 

123,042 

1 Preliminary. 
2 Including catches off East Greenland (Division XIVb) (698 t in 

3 1978, 204 t in 1979, and 8,757 t in 1980). 
Including purse seine catches of 29,162 t of juvenile blue 
whiting. 
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Table 4.3 Landings (tonnes) of BLUE WHITING from directed 
fisheries in the spawning area (Divisions Vb, VIa,b, 
VIIb,c and since 1984 Divisions VIIg-k and Sub-area 
XII), 1978-1987, as estimated by the Working Group. 

Country 

Denmark 
Faroes 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Iceland 
Ire land 
Netherlands 
Norway 
Pol and 
Spain 
sweden 
UK (Engl.& Wales) 
UK (Scotland) 
USSR 

Total 

country 

Denmark 
Faroes 
France 
German Dem.Rep. 
Germany, Fed.Rep. 
Iceland 
Ire land 
Netherlands 
Norway 
Pol and 
Spa in 
Sweden 
UK (Engl.& Wales) 
UK (Scotland) 
USSR 

Total 

1978 

23,498 
39,491 

1,714 
6,363 
7,537 

1 l 172 
116 l 815 

2,469 
14 

6,260 
5,287 
1 l 599 

17,009 

229,228 

1983 

28,680 
56,168 

3,600 
3,284 

825 
1, 176 

150 
185,646 

318 

81,690 

1979 

21,200 
35,780 

172 
3,304 
4,864 

154 
186,737 

4,643 

4, 136 
1, 466 

22,091 

284,547 

1984 

26,445 
62,264 
3,882 
1, 171 

994 

1,000 
211,773 

33 

114,303 

1980 

19,272 
37,488 

181 
709 

5,375 

133,754 

3,185 
3,878 
6,819 

40,032 

250,693 

1985 

21,104 
72,316 

6,839 
626 

668 
1,801 

234,137 

126,772 

1981 

11,361 
23,107 

6,562 
935 

10,213 

222 
166,168 

2,279 

6,000 
2, 611 

58,858 

288,316 

1986 

11,364 
80,564 

2,750 

1982 

23 l 164 
38,958 

1, 212 
7 l 771 

701 
1,689 

200 
169,700 

73,171 

316,566 

2,655 
70,625 

3,584 
266 

16,440 3,300 
8,888 5,627 

283,1622 191,012 

3 
3,472 3,310 

127,6133 165,497 

361,537 421,865 464,263 534,253 445,879 

1 Preliminary. 
2 rncluding directed fishery also in Division !Va. 

Table 4.4 Landings (t) of BLUE WHITING from the Icelandic mixed industrial 
trawl fisheries in Division Va, 1978-1987. 

Country 1978 1979 1980 .1981 1982 1983 1984 1985 1986 

reel and 9,484 2,500 7,000 

1987 
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Table 4.5 Landings (tonnes) of BLUE WHITING from the mixed in­
dustrial fisheries and caught as by-catch in ordinary 
fisheries in Divisions IIIa, IVa-c, Vb and IIa, 1978-
1987, as estimated by the Working Group. 

Country 

Denmark 
Faroes 
France 

2 German Dem.Rep. 
2 Germany, Fed.Rep. 

Ire land 
Netherlands 
Norway

2 Pol and 
Spain 

4 

~~e~~~gl.& Wales) 2 

UK (~cotland) 
USSR 

Total 

Country 

Denmark 
Faroes 
France 

2 German Dem.Rep. 
2 Germany, Fed.Rep. 

Ire land 
Norway 
Netherfands 
Pol and 
Spain 

4 Sweden 
2 UK (Engl.& Wales) 

UK (~cotland) 
USSR 

Total 

1 Preliminary. 

1978 

54,804 
1, 177 

988 
1,514 

39,989 
601 

648 
+ 

153 

99,874 

1983 

38,290 
12,757 

249 

62,591 

3,850 

117,737 

1979 

28,932 
1, 489 

49 
13 

30,930 

1,249 

37 
634 

63,333 

1984 

48,939 
9,740 

566 

58,038 
122 

5,401 

122,806 

1980 

49,947 
1, 895 

252 

21,9623 

1, 071 

2 

75,129 

1985 

35,8435 
3,606 

52 

54,522 
130 

3,616 

97,769 

1981 

35,066 
3,133 

2,744 
18,627 

229 

1,955 

61,754 

1986 

57,3155 
5,678 

26,941 
1, 114 

8,532 

99,580 

1982 

34,463 
27,269 

1, 417 

93 

47,856 

550 

1, 241 
4,689 

117,578 

28,54\ 
7,051 

53 
62 

24,969 

2,013 

62,689 

2 Reported landings in human consumption fisheries. 
3 rncluding mixed industrial fishery in the Norwegian Sea. 
4 Reported landings assumed to be from human consumption fisheries. 
5 rncluding catches in Division Vb. 
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Table 4.6 Preliminary data on landings (t) of BLUE WHITING in 1988 based on returns on 
ICES Data Form 5 for 1988 and information from Working Group members. 

Country Area Jan Feb Mar A pr May Jun Jul Total 

Faroe Islands Vb+VI 4,135 6,935 17,231 26,624 19,232 74,157 

German Dem.Rep. VIIg-k 394 2,891 3,285 

Netherlands VII 100 
VI 800 

Norway I! a 4 4 
IV a 271 287 1,140 1,864 11,915 2,271 1,520 19,268 
Vb 176 16,938 17,114 
VIa 650 51,332 25,220 1, 911 79,113 
VIIb,c 12,541 40,255 52,796 
VIIg,k 42,768 1,301 504 49,963 

UK (Scotland) VIa 1,783 1,233 3,016 
VII c 1,355 1,355 

USSR I+II 105 888 448 4,401 5,212 11,054 
Vb 467 2,492 79 25,348 30, 175 10,817 8,400 77,778 

Total 388,903 



21 

Table 4.7 BLUE WHITING. 
Catch in number (millions) by age group in the 
directed fisheries (Sub-areas I and II, Div-
isions Va, XIVa + b, Vb, VIa + b, VIIb,c and 
VIIg,h,j,k), 1978 - 1987. 

Age 1978 1979 1980 1981 1982 

o 1 . 2 
1 55. 1 4.0 1. 7 
2 63.6 69.9 319.5 40. 1 48.6 
3 69.0 165.0 362.0 322.8 123. 1 
4 345.8 457.5 399.1 225.3 371 .o 
5 436.9 468.3 478.3 501.5 212.6 
6 483.1 569.0 530.9 539.0 251 .o 
7 527.9 743.2 725.3 448.5 250.7 
8 474.3 904.8 779.2 618.3 259.3 
9 364.8 826.4 694.5 573.2 278.7 

10 307.6 797.0 1,008.7 718.3 259.8 
11 157.4 473.2 398.1 343.6 158.5 
12 121.8 359.2 394.2 232.6 133.6 
13 50.4 142.7 66.8 73.9 41.0 
14 20.5 69.3 64.6 49.5 45.3 
15+ 16. 1 39.0 4.7 30.6 28.0 

Total 3,439.2 6,405.4 6,191.0 4 r 721.2 2,464.1 

Tonnes 465,454 1,025,599 1,017,491 809,054 427,341 

Age 1983 1984 1985 1986 1987 1 

o 2.5 63.6 871.4 51 . 9 9. 1 
1 290.4 417.6 127.4 161.9 280.8 
2 239.1 1 r 394, 1 1 r 341. 6 263.3 361.0 
3 164. 1 277.9 1 r 588. 1 1,559.5 580.2 
4 194. 1 211.9 199.3 1,464.3 1,780.2 
5 411.4 259.2 161. o 298.7 680.3 
6 284.4 420.2 303.7 156.4 118.2 
7 274.0 253.1 248.7 192.2 94.9 
8 283.5 190.3 167.2 185.8 117.1 
9 219.9 151. 6 91. 7 166.4 99.7 

10 152.6 113.8 87.8 172.1 48.3 
11 71.5 57.7 7 3. 1 108.7 60. 1 
12 45.4 50.0 51. 4 65.6 41.6 
13 25.0 15.0 21. 1 25.2 21.1 
14 12.1 8. 1 12.5 6.8 10.9 
15+ 10.0 6.7 9.5 8. 1 13.0 

Total 2,680.0 3,890.9 5,355.3 4,886.9 4,316.5 

Tonnes 416,730 481,872 554,640 694,314 571,659 

1 Preliminary. 



22 

Table 4.8 BLUE WHITING. 
Catch in number (millions) by age group 
in the mixed industrial fisheries (Sub-
area IV, Divisions IIIa, Vb, and Va) 
1978 - 1987. 

Age 1978 1979 1980 1981 1982 

o 956.2 2.4 23.2 3, 450.1 
1 1 ,030. 9 1,849.0 276.1 65. 1 45.3 
2 168.2 78.8 329.9 81.4 41.3 
3 89.7 32.3 74.8 191. 9 80.9 
4 74.0 22.3 22.6 58.4 112.8 
5 18.2 29.1 20.1 29.2 
6 20.8 23. 1 16.7 21.6 
7 10.8 29.3 17.8 14.8 
8 8.8 26.8 15.7 12.0 
9 14.0 15.2 4.4 5.2 

10 6.2 13.8 4.9 1 . 8 
11 1. o 6.4 3.6 
12 4.4 1 . 8 1 . 5 2.4 
13 2.2 1. 2 0.6 
14 1 . 4 o .1 o. 6 
15+ 0.4 0.2 

Total 2,319.0 2,069.0 860.8 483.0 3,816.6 

Tonnes 109,358 94,995 75,129 61,754 117,578 

Age 1983 1984 1985 1986 19871 

o 336.3 446.4 184.3 226.8 
1 1,844.2 1,650.8 891.4 395.0 174.5 
2 90.0 587.7 365.0 334.7 105.7 
3 38.4 49.7 173.8 134.6 85.4 
4 47.7 12.8 37.4 184.4 88.9 
5 55.6 12.6 13.4 79.7 32.8 
6 12.2 10.4 13.9 24.3 15.6 
7 12.8 6. 1 5.8 7.3 9.2 
8 2.6 2.2 5.6 11 . o 5. 1 
9 5.8 2.7 1 . 8 7.3 3. a· 

10 4.2 2.6 3 .o 3.9 0.2 
11 9.6 0.9 1. 4 3.8 
12 3.3 0.3 0.3 1. 4 
13 0.6 0.3 1.0 
14 o. 3 0.1 1 . 1 
15+ 

Total 2,463.6 2,785.5 1,697.0 1,189.4 748.0 

Tonnes 124,737 122,806 97,769 99,580 59,952 

1 Preliminary. 
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Table ~·2 VIRTUAL POPULATION ANALYSIS 

BLUE WHITING, NORTHERN AREA 

CATCH IN NUMBERS UNIT: millions 
----------------

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

o 956 2 23 o 3451 339 510 1056 52 236 
l 1031 1919 331 69 45 2133 2068 1019 557 455 
2 232 244 649 122 90 328 1982 1707 598 467 
3 159 353 437 515 204 202 328 1762 1694 666 
4 420 480 422 284 484 241 225 237 1649 1869 
5 437 487 507 522 242 465 272 174 378 713 
6 483 590 554 556 273 295 431 318 181 134 
7 528 754 755 466 266 285 259 254 200 104 
8 474 914 806 634 271 285 192 173 197 122 
9 365 840 620 578 284 225 154 93 174 103 

10 308 803 1023 723 262 156 116 91 176 48 
11 157 474 405 347 159 81 59 74 113 60 
12 122 364 396 234 136 49 50 52 67 41 
13 50 143 69 75 42 26 15 21 26 21 
14 21 69 66 50 46 12 8 12 8 11 

15+ 16 39 5 31 28 10 7 9 8 13 

TOTAL 5758 8474 7067 5206 6281 5132 6676 7052 6078 5063 
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Table 4.10 VIRTUAL POPULATION ANALYSIS 

BLUE WHITING, NORTHERN AREA 

MEAN WEIGHT AT AGE OF THE STOCK UNIT: kilogram 
-------------------------------

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

o .032 .032 .027 .032 .018 .018 .027 .014 .033 .021 
1 .030 .030 .036 .063 .046 .046 .036 .038 .040 .056 
2 ,084 .084 .079 .092 .094 .094 .086 .080 .081 .092 
3 .105 .105 .107 .118 .136 .136 .104 .102 .113 .109 
4 .109 .109 .122 .135 .152 .152 .142 .129 .132 .125 
5 .129 .129 .135 .145 .162 .162 .157 .164 .168 .148 
6 .147 .147 .149 .155 .178 .178 .164 .178 .202 .178 
7 .160 .160 .165 .170 .195 .195 .176 .200 .209 .209 
8 .170 .170 .176 .178 .200 .200 .189 .208 .243 .221 
9 .177 .177 .186 .187 .204 .204 .186 .218 .246 .222 

lO .188 .188 .199 .199 .213 .213 .197 .225 .242 .251 
11 .193 .193 .202 .208 .234 . 234 .202 .233 .255 .249 
12 .199 .199 .207 .228 .228 .228 .194 .233 .260 .252 
13 .200 .200 .207 .234 .258 .258 .225 .243 .272 .274 
14 .200 .200 .207 .249 .242 .242 .223 .251 .302 .242 

15+ .200 .200 .207 .257 .258 .258 .242 .279 .305 .266 



Table 4.11 

NORlnERN BLUE wnlTiNG TUNiNG DAlA .9o&. 
lO'~ 

Sea Acoustic 

3,14 
l, 1254,4778,3652,3172,2339.1692,887,425.263,271,86,51 
l. 456, 779,1425, 594, 487, 450,346,222,105, 88,38. 7 
l, 826, 393, 534, 5L14, 325, 56, 53, 61, 24, 45, o, o 
1,12525, 682, 418, 2G3, 245, 127,~8l,L53, 59, 31,79,65 
l. 7201,6924,1863, 962, 3L18, 317,143,207, 54,152,27, 8 
l, 4894,5173,1~83, 542, 219, 167, 99,103, 30, 87,15, 4 
uSSR,Spawning Area/Acoustic 
82,87 
l. l 
3,14 
l, 0.54, 2.75,1.34,1.38,1.57,2.35,1.73,1.29,0.65,.38,.11,.11 
l, 2.33, 2.93,9.39,3.88,1.97,1.37, .78, .66,0.10,.07,.09, o 
l, 2.90, 0.80,1.10.4.20,2.20,1.20,1.70,1.20,0.50,.30, o, o 
1,13.22, 0.93,0.58,1.78,0.86,0.61,0.58,0.54,0.11,.22,.06,.05 
1,18.75,23.18,2.54,0.61,0.62,0.75,0.64,0.71,0.72,.50,.33,.11 
l, 4.48,19.17,5.86,1.07,0.50,0.81,0.86,0.67,0.56,.53,.24,.03 
Norway,Spawning Area/Acoustic 
82,87 
1,1 
3,14 
1,2431, 6676, 3335,3470,3656,3231.2239, 384,985,643,446,174 
1,2108, 2723, 6511,3735,3650,3153,2279,1182,531,360, 69, 69 
1,1514, 1616, 1719,1858.1128, 567, 440, 348, 80,122. 16, 14 
1,9l5u, 1336, 999, 985,1115, 6:'>9, 370, 256,183, 43, 67, 8 
1,7183, 7340, 1159, 383, 251, 373, 151, 174, 73, 18, 4, 
1,8050,22357, 4697, 282, 417, 385, 159, 27,111, 31, 12, o 
USSR cpue Div lia, Juiy 
82,87 
1,1 
3,14 
l, .12, .85,1.42,1.35,1.37, 
1 •. 31, .)9,l.uO, .92, .77, 
l, .56, .08, .22, 
L 5.84, .32, .03, 
1,14.64,4.41, .55, 
l, 8.49,7.95,0.44, 

.20, 

. 73, 
u, 
o, 

.06, 

.57 l 

.10, 
O, 

.46, 

.96, 

.14, 

.64, 
o, 
O, 

.66, o, O, .11, 

. 83, .54, .15, .22, 

.08, .14. o, O, 

.57, .86,.19,.10, 
o, o. o, o, 

. 34 l o, O, u, 

. jo, O 
o, .us 
o. o 
o, o 
o, 
O, 

o 
o 
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Table 4.12 \l'un1ng results • 

. <oou·le •·un at l3.>2.02 27 SEPTEi'IBER 1988 
DJSAGGREGATED Os 
LOG TRAN~FURI'IATION 
Exp·!anatory variate TIME 
F'1eet l ,ttorwegian Sea Acoust, nas terminrtl Q esti:'lateo as tne n1ean 
fieet 2 ,ussr<,Spawning Area/A, t1as tet·,ninai q estilflated as tne rnean 
F"1eet 3 ,!'iot·way,Spawn'lng Area, ,,as ternr)na·l Q esti'ilated as tne mean 
F1eet 4 ,uSSR cpue Oiv Ila, j, nas terminai q estirnated frof!l trena 
FLEETS CU~BlrlED BY ..,. VARiANCE .." 

Terr;inai Fs estimated using Hyorid rnetllod 
Regress ion wei gnts 

, LOGO, 1.000, 1.000, 1.000, 1.000, 1.000, 
O i Gest age F = l. o o u~ ave rage of 5 younger ages. F"l eets C.OIIlDineo bY var-iance of preoict ions 
fisning mor tal i ties 

Age, Bl!, 83, 84, &5, 86, 87. 

o. .144, .007, .028, .170, .009, .050, 
), .012, .124, .055, .073, .128, .100, 
2, ,0351 .114, .162, .058, .056, .150, 

"· .059, .1021 .160, .212, .076, .081, 
4, .1301 .092, .157, .166, ,314, .112, 

"· .107, .188, .142, .176, • 433, .217 • 
6, .149, ,184, .266, .246, .279, .268, 
7, .169, .229, .243, .248, .241, .256, 
a. .244, .276, .238, .255, .310, .227, 
9, .414, .329, .236, .173, .439, .264, 

10, .695, .422, .281, .213, .570, .206, 
!1, .690, .479, .278, .292, ,444, .387, 
12, 1.039, .472, ,621, .422, .467, .285, 
13, • 708, .562, .257, .584, .387 • .260, 
14, • 709, ,453, ,335, .337, .461, .281, 

LOg catcnaoil i ty estil'l.:nes 

Age 3 
Fieet1 82, 83, 84, 85, 86, 87 

---1-:·-=i.m:: -=-1.1i7:·---::-:91:-----:-.u:-=1:14:--=~-52 
2 • -8.76, -6.75, -6.56, -6.44, -7.09, -7.52 
3 ' -.351 .06, -.301 .10, -1.14, -.0.2 
4 ,-10.27, -8.76, -8.zo. -7.26, -7.33, -6.88 

Sv~MA;<Y STATJSTJCS 
F"teet l Preo .• 5ElQ),Partiai ,Raiseo, ~LUPE 

q F 1 F 
SE , U1Ti"LPI, SE 

Si ape , Intrcpt 

-···--i-; ·-·::7-:;--: ·-:709:--~46i7:·-:otf2B:·-~ooe·;oo :-·~oo8oo:·-··-:::7n:---:2tiii 
2 ~ -7.19 , .934, ,U008, ,1126, .UJUE+UOI .UUUE+OO, -7,186, ,;53 
3 , -.28 , .498, .75tl7, .0628, .OOOE+OO, .OOOE+OO, -.276, .188 
4 , -6,53 , ,586, .0015, .1141, .634E+00, .113E+00,-12.87l, .812 
foar SlGMA( int.) SfGMA(ext.) SfGMA(overal i) Variance ra,; i o 
.OBO .315 .166 .>15 ./84 

Age 4 
Fleet, 82, 83, 64, 85, 86, 87 

-··~:-:-:Jo:~1:-=-1.29:--=-:74:--:-2a:-::r:T7 
2. -7.16, -6.80, -7,49, -7.33, -5.42, -6.77 
3 • .63, .04, .12, -.06, .33, .29 
4. -8.'14, -8.61, -9.79, -8.40, -7.08, -7.65 

SuMMARY STA TJST JCS 
Fieet 1 Preo. 1 SE(q),Partia·t,Raised, ~LOPE 

q F , F 
SE ,!NTRCPT, SE 

Si ape 1 Intrcpt 

--1-:~4-:-:s03:--:-~ffi2:-:1905:-- .OOOE+OO:-·--:-oooE+å0:~.640: .303 
2 , -6.83 , .&US, .0011 1 .10541 .OOOE+OO, .OOOE+OO, -6.8i9 1 .304 
3 , .23 , .269,1.2529 , .1047, .GOOE+OO, .OOOE+OO, .225, .102 
4 , -7.63 , 1.061 1 ,0005 1 .1140 1 .LB6E•OO, .205E .. OO,-l0.490, i.580 
Fbar Sl GM( int.) SIGM(ext.) SIGMA(overail) Variance ra' i o 
.lll . 237 • 971E-G1 • 237 ,168 

Age 5 
fleec, 82, 83, 84, 85, 86, 87 

~-1-:----:4"8:----::-:55:~:--=-:-ii6:-:76:-::-:a? 
2. -7.43, -5.57, -7.46, -7.44, -5.84, -6.33 
3. ,39, .97, -.11, ,01, .28, .36 
4 • -7.37, -7.81, -9.07,-10.41, -7.37, -8.92 

SUMMARY STATJSTJCS 
Fieet 1 F'red. , 5E{q) ,Partiai 1 Rais€'O, 5LOPE 

q F F 
SE , !NTRCPT, 5E 

SioiJe , Im.rcpt 

cont 1d. 



Table 4.12 cont 1d. 

Age 6 
F1eet, 62, &3, 84, &5, Bti, 67 

1 • ··:s-s:·-=.99:~~-og-:-~i~tis:-··--:39: ----:tlil 
2' -7.19, -6.03, -5.95, -6.59, -6.97, -6.15 
3 l .04, .84, .14, -.27, -.53, -.57 
4 • -7.21, -7.46, -9.00, -7.48,-11.59,-11.3:3 

SuMMARY STAT !STICS 
Fleet , P red. , SE(q) ,Partial ,Raiseo, SLOPE SE , lt1TRCPT, SE 

q f • f Sl ape , Inttcpt 

-T-:·--:~49-:1":042:~:~ 1522 :--:-OoOE-+00: • OOOE+OO :--.485:------:-394 
2 , -6.48 , .561, .0015 , .1922, .OOOE+OO, .UOOE+OO, -6.479, .212 
3 , .04 , .650,1.0424 , ,4953, .OOOE+OO, .OOOE+OO, .042, .246 
4 ,-11.26 , 1.497, .0000, .2877, -.899E+OO, .290E+OO, -2.273, 2.229 
fbar SIGMA(int,) S!GMA(ext:.) S!GMA(overall) Variance ratio 
.265 .380 .273 .380 .513 

62, 83, 84, 85, 86, 87 

·-·-·r-:·-~q-Q :-----=--:94:-~i9:----=-1.43:---::87:--=:62 
2 l -6.91, -6.45, -6.18, -7.08, -7.20, -6.70 
3 • .85, 1.08, .06, .09, -1.20, .03 
4 • -7.04, -7.39, -9.78, -7.49, -9.02,-11.12 

SuMMA;lV STATISTICS 
F-1eet , Preo. , SE(q) ,Partia·I,Raised, 5LOPE SE , j/'iTRCPT, SE 

q f • f Siope , Intrcpt 

-.·-1-:-::JJ:-·-... 689:-:·4613:-:2191:--:-oooE+oO:-- .oooE+oo:--::-:rn:·-·-:260 
2 , -6.75 , ,419, .0012 1 .2428, .OOOE+OO, .OOOE+OOI -6.753, .159 
3 , .15 1 .861 1 1.1610 , .2895 1 .OOOE+OO, .OOUE+OO, .149, .320 
4 1 -10.29 , 1.445, .0000, .5910, -.658E+OO, .2:80E+OO, -3.711, 2.153 
Foar SIGMA(int.) SIG,.,A(ext.) SIGMA(overall) Variance tatio 
.254 .322 .121 • 322 .141 

Age 8 
fieet, 82, 83, 84, 85, 86, 87 

--~-:-·:42:----=--:83:-=2.67:~68:---=--:70:~-:u 
2. -6.16, -6.63, -6.51, -7.02, -6.74, -6.50 
3 • 1.07, 1.12, -.35, -.06, -.53, -.33 
4 , -7.79, -6,98, -8.66 1 -6.97,-il.57,-11.4U 

SuMMARY STATIST iCS 
F·leet , Prea. , SE(q) ,Pattia·I,Raiseo, 5LOPE 

q F , F 
5E ,lr. TRC?T, ~·E 

Siope 1 Im.rcpL 

--1-: ··:TJo-: -r:TD:--.-33i8: ·-:-2·424: ·---:oooE+oo: ---.-o·oa~:+·oo: -~l.loi: -~-ti22 
2 , -6.59 , ,;sua, .UUl4 , .L0661 .UUOE+OO, .00tJE+UU, -6.5921 .l.16 
3 1 .15 1 .8U5,1.1626 , .3ci84, .OOOE+OO, .OOUE+OO, .151, .304 
4 ,-11.05 1 l.864, .UUOO, .3236 1 -.8b1E+OO, .36.LE+OO, -2.435, 2.777 
foar SiGMA(int.) SIGI':A(ext.) SIGMA(overali) Variance ratio 
.225 .276 .112 .276 .i65 

82, 83, 84, 85, 86, 87 

-1:----:xci:--=TB:~:-~:-=I:-02:-=1:37 
2. -5.518, -6.78, -5.95, -6.83, -6.43, -6.12 
3 • 1.18, 1.20, -.40, -.37, -.97, -.90 
4 '-6.95, -6.72, -9.01, -6.85,-11.10,-11.08 

SUMMARY STATISTICS 
f1eet , Pred. , 5E(q),Partia1,Raised, SLOPE 

q f • f 
5E , HtTRCPT, SE 

Siope ,Intrcpt: 

---1-:---=-:95:1~027:---:38s6 :--:4043:~+00:-·-:ooOE+OO:---=~ 945 :···-. 388 
2 , -6.35 , ,423, .0018, .2096, .ODOE+OO, .UOOE+UQ, -6,348, .160 
3 , -.04 , 1.066, .9600 1 .6219, .OOOE+OO, .OOOE+OO, -.041, .403 
4 ,-10.88 , 1.702, .0000, .3238, -.905E+OO, .33UE+OO, -1.831 1 2.5~5 

Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overaii) Variance ratio 
• 262 . 359 • 220 • 359 • 377 

cont•d. 
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Table 4.12 cont 1d. 

Age 1.0 
fieet, 82, 83, 84, 85, 86, 87 

-·-·-T:--:u:--:.-:·s1:·-:r:91:-=-1:03 :·-~:--=-:-aJ: 
2 ' -5.68, -6.33, -5.64, -6.67, -6.08, -5.85 
3, .Ol, 1.16, -.17, -,51, -,57, -2.15 
4 ,-11.05, -6.53, -7.99, -6.21,-10.85, -6.53 

SuMMARY STAT!STICS 
f1eet , Pred. , SE(q),Partia1 ,Raised, 5LOPE SE , l' TRCPT, 5E 

q f ' f 51 ope , Irttrcpt 

--1-:-::-:76;-~: .469o : .21ss:--:-ooot:+oo:---:oOtfE;Q0:-:-:757:-··--:2BT 
2 , -6.07 , .401, ,0023 , .1649, .OOOE+OO, .OOOE+OO, -6.074, .!Sl 
3 , -,37 , 1.161, .6897 ,1.2261. .OOOE+OO, .OOOE+OO, -,371, .439 
4 , -7,38 , 2.950, .0006, .0884, .326E+OO, .SllE+00,-10,638, 4.3515 
Fbar SlGMA(int.) SIGMA(ext.) SlGMA(overa11) Variance ratio 
.205 .335 .321 .335 .9l9 

Age 11 
Fieet, 52, 63, 84, 85, 86, 87 

----i-:--:14:-=-:48:-=2:1e:~:-·=I."ss:·-=1.64 
2 ' -5.87, -7.43, -6.05, -7.74, -5.87, -5.62 
3 ' 1.46, 1.15, -.98, -.33, -1.25, -.33 
4 .-10.55, -7.03,-10.47, -7.20,-10.66,-10.16 

SuMMARY STATISTICS 
Fleet , Pred. , SE(q),Partial ,Raisea, ~LOPE SE , lr-iTRCPT, SE 

q f ' f Siope ,Intrcpt 

--1-:---.:r:-20-:--:-921:·-:3526:-:tim:~E+oo:·---:-oOOE+oo: --=1.195: ---:349 
2 , -6.43 , .985, .0016 , .1726, .OOOE+OO, .OOOE+OO, -6.431. .372 
3 , -.05 , 1.198, .9537 , .5155, ,OOOE+OO, .OOOE+OO, -.047, .453 
4 , -9.75 , 2.362, ,0001, .5844, -,161E+OO, ,457E+00, -8.134, 3.518 
Fbar SIGMA(int,) SIGMA(ext.) S!GMA(overali) Variance ratio 
• 383 • 570 • 328 • 570 • 331 

Age 12 
Fieet, 82, 83, 84, 85, 86, 87 

----r-:--:73:--:::-16:--::-:ss:~:ra:----;o;;;--=-:so 
2' -5.84, -7.30, -5.59, -6.33, -5.66, -5.60 
3 ' 1.59, 1.24, .42, -1.05, -2.08, -1.53 
4 ' -7.08, -6.16, -9.50, -7.12,-10.08,-10.08 

SuMMARY STATISTICS 
Fieet , Prea. , SE(q) ,Partia·, ,Raised, 5LOPE 5E , lNTRC..PT, SE 

q F , f Si ope , InLrcpt 

--1-:--::31-:·---:?62:-:nsa: -~468:--:DOOE+oo:--·: oooe+oo:-=-:3G7;-··~68 
2 , -6.05 , .724, .0023 , .1817, .OOOE+OG, .OOOE+OO, -6.054, .274 
3 , -.23 , 1.652, ,7907 ,1.0458, .OOOE+OO, ,OOOE+OO, -.235, .624 
4 ,-10.08 , 1.606, .0000 , .2864, -.697E+OO, .311E+OO, -3.Hi9, 2.393 

Foar S!GMA(int.) SIGMA(ext.) SIGMA(overaii) Variance ratio 
.282 .478 .286 .478 ,357 

Age L~ 

Fleet, 82, 83, 84, 85, 86, 87 

-------r-:-:38:-·:. 20 :·-=4.29:-----:79:--:-:g:C-=1-:68 
2 ' -6.28, -6.24, -9.18, -6.40, -5.32, -5.82 
3 ' 2.03, .40, -1.29, .62, -2.82, -1.91 
4 '-5.04, -8.95, -9.18, -8.70, -9.32, -9.51 

SUMMARY STATISTICS 
f·leet , P red. , SE(q) ,Partial ,Raised, SLOPE 

q f , F 
SE , JNTRCPT, SE 

Slope . Intrcpt 

--1-:--:-:99:1. 994 :---:-3731:--:522}: , OOOE +00 :--:-flåOE+OO :~-_:·:g-86 :·-----:-754 
2 , -6.54 , 1.463, .0014 , .1264, .OOOE+OO, .OOOE+OO, -6.540, .553 
3 , -.50 , 1.959, .6091 ,1.0659, .OOOE+OO, ,OOOE+OO, -.496, .740 
4 ,-10.09 , 1.611, .0000, .1450, -.656E+OO, ,312E+OO, -?>,529, 2.4Gu 
Foar SIGMA(int.) SIGMA(ext.) SIGMA(overa11) Variance ratio 
.256 .856 .498 .856 ,:;;a 



TaD le ~-13 VIRTUAL POPuLATIO,, 

BLJE NHITING, NORTHERN AREA 

FIS~lNG MORTALITY COEFFICIENT 
---------------

1978 1979 1980 

o .07 ,,ji] .Oj_ 
l .14 .2D .06 

.04 ,IJij .10 

.03 .07 .ll 
• CIB .lO .u 
.09 .13 .15 
.ll .l6 .. LrJ 
.12 .24 .32 

8 ~12 . ~.;;· .43 
9 .16 .33 .38 

:LD .19 .59 .8? 
11 .20 .49 .69 
12 .29 .99 l. 01 
13 .24 .63 .SD 
14 .21 .61 .69 

15+ .21 .61 .69 

0- 2Ju .08 .0:3 .05 
4- 8)tJ .10 .19 .24 

,··ii\L YSIS from tuning. 

UNiT: Y'ear-1 NATuRAL MORTALITY COEFFICIENT = 

1981 1982 1983 1984 1985 1986 

.DO .14 .Dl .03 .17 .Dl 

.02 .Dl .12 .05 .07 .13 

.03 .03 .u .16 .. D6 .05 

.11 .Oti .lO .16 .21 .08 

.09 .14 .09 .16 .17 . 31 

.20 .11 .19 .14 .17 .43 

.24 .15 .18 .27 .24 .28 

.27 .17 .23 .24 .25 .24 

. L~8 .24 .2? .24 .25 .31 

.65 .41 .33 .23 .17 .44 
1.05 .69 4"' • <- .28 .21 .5? 

.86 .69 .48 .28 .29 .44 
1.20 1.04 .4? .62 .42 .46 

.52 .71 .56 .26 .58 .39 

.86 .71 .45 .33 . 34 .46 

.Sti .71 .45 .33 .34 .46 

.02 .06 .08 .08 .lO .06 

.25 .16 .19 .21 .22 .31 

.20 

1987 1978-85 

.os .05 

.10 .09 

.15 .07 

.08 .10 

.11 .12 

.21 .15 

.26 .19 

.25 .23 

.23 . :.o 

.26 .33 

.20 .54 

.38 .50 

.28 .75 

.26 .50 

.28 .53 

.28 .53 

.10 

.21 

I'V 
'-C 



TaD-le 4.14 VIRTuAL PDPULATION ANALYSIS from tuning. l3. 30. 38 27 5EPTE~BER 1988 

SLuE WniTING. NORfHERN AREA 

STOCK SIZE JN NuMBERS uNIT: n1inions 
\.N --------------------- o 

B rc':''>AS.s TuT ALS uNIT: tnousano tennes 
-------------

ALL VALuES ARE GIVEN FOR l JANGARY 

19713 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1978-85 

0 150~·2 7805 4467 5066 28494 53014 20361 7416 6490 5335 o 17i09 
l 8610 11461 6388 3636 4147 20219 43098 16210 5120 5267 4155 14221 
2 73U9 61-':0 7656 4931 2915 3355 14631 33419 12352 3690 3902 10042 
3 6956 5?75 4791 5682 3927 2305 2451 10193 25821 9573 2600 5260 
4 6(J26 SSS2 4409 3528 4188 3031 l 7C'5 17U 6759 }.9612 7237 3769 
5 5817 4555 4113 3230 2633 2993 2264 1193 1188 4052 14372 33'30 

S279 4)69 3291 29l0 2174 1937 2032 1609 820 633 2676 2950 
50.20 3886 3045 2195 1882 1535 1320 1276 1031 509 398 2520 

8 4504 36j5 2503 1815 1378 1302 1000 848 816 664 323 2123 
9 2792 3260 2155 1327 918 884 810 646 539 491 434 1599 

lO 1982 1957 19.14 1208 570 497 522 524 445 285 309 1147 
11 939 1346 884 656 347 233 267 323 347 207 190 624 
l2 539 627 677 362 228 142 ll8 .165 198 183 llS 357 
13 258 332 190 202 89 66 73 52 89 102 113 158 
14 ll7 166 144 94 99 36 31 46 24 49 65 92 

15+ 92 94 11 58 60 30 27 35 24 58 67 51 

TOTAL NO 71293 60939 46638 36903 54050 9.1579 90/09 75666 62062 50710 
SPS NO 42715 37992 30870 24469 19289 17895 22292 30210 37107 33148 
101 ~ 81 C1~'1 /tJ85 6236 5.166 4401 4109 4770 5327 5974 6l,27 5541 
Se:·::, t3IOiVI 5857 5248 4373 3626 3153 2727 2575 3366 4682 4323 



Table 4.15 

T~t1e : BLuE wniTI~G. ~OR1n ~~AREA 

At 13.35.31 27 SEPTEMBER l 88 
from 78 to 87 on ages to 14 
witn Terminal f of .250 on age 7 and Terminal S of 1.000 

In~t~a1 sum of squared res~oua1s w2s 127.920 and 
f1nal sum of squared resiouals is 62.567 after 113 iterations 

Matr~x of Resioua1s 

Years 78/79 79/80 80/81 81/82 82/83 83/84 84/85 

l 1.652 -3.058 .592 -3.801 2.229 -.208 .900 
1/ 2 1.836 .985 .706 -.809 -2.209 -.300 -. }89 
2/ 3 .456 -.202 .418 -.576 -.552 .108 .218 
3/ 4 -.361 • C;6D .467 -.146 -.054 -.147 .280 
4/ 5 .494 .064 -.300 -.168 .034 -.280 .094 
S/ 6 .295 -.0!0 -.245 .257 -.266 -.146 -.381 
6/ 7 . 03·~ -.296 -.097 .232 -.223 -.206 .192 
/'/ 8 -, C.11~12 -.085 -. 071 .064 -.218 .089 .098 
8/ 9 -.173 .201 -. 091 .1~9 -.131 .134 .2~7 

9/iD -.253 -.269 -.4}j .254 .394 .294 .164 
10/ll -. 323 .155 .286 .494 .503 .129 -.386 
11/12 -.44'1 -.06~ .033 .209 .790 -. 071 -.4i8 
12/13 -.49\) .679 . 411 .230 .528 -.124 -.433 
l3;.L4 -.~19 ~296 -.586 -.458 . o:.6 .407 -.548 

.000 .000 .000 .000 .000 .000 .000 

1111)5 J.. ;j(Ji:J l. IJUO l. (j(;i] 1.;)00 l. OiJ(j i.DOO l. 000 

Fishing Mortalities (f) 

78 79 80 81 82 83 84 
F-va·i u.es .1122 .2275 .2887 .3047 .2490 .2?96 .2?09 

Seiection-at-age (S) 

o l 2 3 4 
S-vaiues . 0421 .2746 .2564 .3933 .5417 

s 6 7 8 9 lD 1l 
S-values .6894 .8ti02 1.0000 l. 2632 1.4217 1.9585 1.7865 

85/86 86/87 wTS 

2.496 -.804 .000 .055 
. 418 -.438 .000 .106 
.370 -.240 .000 .304 
.280 -.379 • OOC; .417 

-.375 .436 .000 .393 
-.014 .569 .000 .594 

.374 -.031 .000 .535 

.189 -.063 .000 l~DOO 
-.247 -.089 .000 .675 
-. 776 .663 .000 .264 
-.820 -.040 .000 .280 
-.226 .196 .0()1] .326 
-.359 -.434 .000 .265 

.444 -.172 .000 -.-J·· 
•. UIJ 

.000 • O;jC; .000 

l.OCJO 1.000 

85 86 87 
.2597 .32'11 .2500 

'-" 
1-' 

12 13 14 
2.2347 l. 2536 1.001]0 



Ta ble 4.16 VIRh·AL POPuLATICJN f',i'>I\LYSIS f'rom separable VPA. 

BLuE WHlTING, NORTHERN AREA \.>1 
1\J 

FIS~ING MORTALITY CDEFFICIENT UNIT: Ye<~r-1 NATuRAL MORfALITY CDEFFlCIENT = .20 
-------------------

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1978-85 

o .07 .00 .01 .00 .lO .01 .C.3 .07 .01 .01 .04 
l .15 .21 .07 .02 .01 .08 .07 .08 .05 .09 .09 
2 . ()ti ,DS .10 .03 .04 .lO .10 .08 .06 .05 .07 

.03 .07 .12 .11 .07 .11 .14 .13 .10 .10 .10 

.08 .u .12 .lO .14 .ll .16 .14 .17 .16 .12 
5 .09 .13 .16 .21 .12 .20 .18 .18 .35 .10 .16 
6 .lO .16 .22 .27 .16 .21 .28 .32 .30 .20 .22 
7 .12 .23 .32 .29 .20 .26 .30 .27 .34 .28 .25 
a .12 .32 .42 .49 .n .34 .28 .33 .35 .36 .32 
9 .15 .32 .37 .61 .43 .38 .31 .21 .65 .31 .35 

lD .17 .54 .80 .99 .62 .44 .35 .31 .77 .37 .53 
ll .17 .42 .58 .71 .61 .40 .30 .39 .78 .66 .45 
12 .19 .70 .74 .82 .68 .38 .46 .47 .76 .75 .56 
13 .12 .36 .27 .30 .32 .26 .19 .36 ,46 .57 .27 
14 .ll .25 .28 .32 .30 .l.S .12 .23 .22 .36 .22 

15+ .11 .25 .28 .32 .30 .15 .12 .23 .22 .36 .22 

o- 2)u .09 .09 .06 .02 .os .06 .07 .08 .04 .05 
4- 8)u .10 .19 .25 .27 .18 .22 .24 .25 .30 .22 



'l'ab±e 4.11 VIR1lAL POP0LATION 1AL 'IS IS from separable VPA. 

BLuE wnlTING, NORTHERN AREA 

SlOCK SIZE IN NUMBERS ur,1IT: mi·l-lions 
---------------------
BID:'tiASS TOTALS uNIT: tnousand tonnes 

-----·-----
ALL VALuES ARE GIVEN FOR l JANuARY 

1978 1979 1980 1981 1982 1983 1984 

14653 66!8 4307 5669 39426 40871 17666 
7912 11134 546o 3505 46ii.2 29167 33156 
6872 55~9 7389 4176 281j7 3760 21955 
6356 5417 4323 5464 3309 2217 2782 
5724 s,:;c.~J 4ll7 3146 4009 2525 16)3 
5759 4308 3710 2990 2.319 2846 1850 

6 5382 L1321 3D89 2581 1978 1681 1912 
7 5096 3971 30C1ti 2D30 1613 1374 llll 
8 4671 3696 2572 1~·83 1243 1081 869 
9 2965 3397 2205 1383 892 774 629 

lCJ 2203 ?099 2·J26 1249 615 476 4:.12 
ll 1137 1526 999 747 380 270 250 
12 /'65 789 824 456 302 169 148 
13 476 517 321 321 165 126 95 
l4 213 344 295 201 196 98 i9 

15+ 167 194 23 125 ll9 81 69 

l CJI !>,L 1·10 /1]350 5901ji] 44672 )5826 64016 87516 84637 
SPS i'' O 43182 37888 3D148 23404 18066 17696 23401 
TOT. B I0~·1 7200 6247 SDt>9 42i'6 ·4129 4!99 5381 
SPS BlOt~ 6038 5?l:i9 4353 3536 2979 2583 2639 

1985 1986 

17:291 6884 
14003 13204 
2"!280 l.G546 
16188 19158 

1.982 11666 
1134 1409 
1270 772 
1178 754 

677 736 
539 398 
377 )57 
249 227 
151 138 

77 77 
64 44 
48 44 

80SD9 66414 
31136 35439 

5836 6369 
3458 4455 

1987 

24847 
5590 

10308 
81]94 

14157 
8066 

815 
469 
438 
425 
li'l 
136 

85 
53 
4D 
47 

7'3740 
32932 
6198 
4248 

1988 1978-85 

o 18320 
20130 Llti'23 

4166 97.24 
8018 5757 
6026 3525 
9907 3115 
5961 2777 

546 2422 
291 2074 
249 1598 
256 1184 

97 695 
57 451 
33 262 
25 186 
50 103 

\>l 
\>l 



Table 4.18 
List of input variables for the ICES prediction program. 

BLUE WHITING - NORTHERN STOCK 
The reference F is the mean F for the age group range from 4 to 8 

Data are printed in the following units: 

Total yield and weight by age group in the catch: kilogram 
Total biomass and weight by age group in the stock: kilogram 

: fishingl natural: maturityl weight inl weight in l 
agel pattern: mortalityl ogive: the catchl the stockl 
---+--------+----------+---------+----------+----------~ 

o: .04l .20: .oo: .021: .021: 
l l .09l .zo: .1o: .056l .056i 
z: .07l .20l .37l .092: .0921 
3l .101 .201 .811 .109l .109l 
4l .14: .201 .85l .1251 .1251 
5l .171 .201 .91l .148: .148l 
6l .22: .20l .94l .178: .1781 
7l .25l .20l 1.00: .2091 .2091 
s: .32l .20l 1.00: .221: .221l 
9l .36l .201 1.00: .222: .2221 

1o: .5o: .20l 1.001 .251: .2511 
u: .45: .zo: 1.001 .249l .2491 
12l .571 .20: 1.00: .252: .2521 
131 .32l .20: 1.oo: .274l .2741 
14l .251 .20l 1.oo: .242: .242: 

15+: .25l .20l 1.oo: .266l .266: 

\J.I 
..".. 
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Table 4.19 Catch per unit effort in the directed fisheries 1980-1987 (fishing 
gear- mid-water trawl). 

GRT class Country 

2,000-3,999.9 Norway 

1,000-1,999.9 USSR 

2,000-3,999.9 German 
Dem.Rep. 

USSR 

4,000 and more USSR 

100- 499.9 Norway 

500- 999.9 Norway 

1,000-1,999.9 Norway 

500- 999.9 Faroes 

Norway 

Division IIa - t/hour 

Time 
per i od 1980 1981 1982 

Nov 

Ap r-Oet -

May-Jun 2.79 1. 21 1.00 
Jul-Sep 3.11 2.25 1.21 
Oct-Dec 3.51 1.04 2.25 

Feb 6.35 
Mar-Apr 2.38 3.57 1.84 
May-Jun 3.30 2.62 1.35 
Jul-Sep 3.82 2.54 2.85 
oct-Dec 3.14 3.01 2.99 

Jan-Sep 

Division !Va - t/hour 

Apr-May - 7.18 17.39 

Apr-May 9.29 13.40 13.75 
Nov 

Mar 
Apr-May - 15.36 15.03 

Division Vb - t/hour 

May 6.20 9.60 

Jan 
Apr-May 18.14 18.94 4.88 
Nov-Dec 

1,000-1,999.9 German Jan-Mar 
Dem.Rep Dec 

Norway Apr-May 13.57 29.47 

1983 1984 1985 1986 1987 

- 8.001 

0.87 1.86 1. 63 2.47 

2.35 1. 40 2.57 5.40 1. 63 
1.10 2.57 2.29 2.30 0.80 
2.70 1.22 2.70 0.94 

- 3.58 2.21 
- 7.80 0.87 4.12 3.54 

1. 73 3.06 2.48 3.08 2.34 
0.60 2.85 3.16 2.27 2.28 

1. 42 1.90 

- 5.43 2.51 

16.51 8.68 - 2.18 

18.31 7.01115.70 - 7.91 
4.50 -

- 7.93 
21.19 - 17.26 - 5.27 

- 11.86 
- 12.40 16.19 13.43 
- 25.08 12.55 

- 24.85 

1.47 
1.13 

- 13.96 

USSR Apr-Jun - 0.38 - 7.05 

2,000-3,999.9 German Jan-May 
Dem.Rep. Jun-Jul 

Aug 
Sep-Dec 
Nov-Dec 

USSR 

4,000 and more USSR 

Jan-Feb 
Mar-May 
Jul-Aug 
sep-Dec 

Feb-Oct 

- 3.88 2.12 2.08 

-

6.83 6.71 5.16 3.05 
5.23 5. 97 4.58 4.12 

- 3.75 3.03 3. 16 
- 2. 72 - 2. 77 

- 3.50 1.40 0.18 
- 3.58. 2.50 1.86 

- 2.10 0.97 
- 0.64 

2.20 1. 58 

1.74 3.71 3.12 2.37 
4.57 4.99 5.22 4.87 
4.29 5.33 5.41 5.45 
3.70 - 3.27 2.06 

- 7.50 3.20 
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Table 4.19 (cont'd) 

GRT class Country 

100- 499.9 Norway 

500- 999.9 Faroes 

Norway 

1,000-1,999.9 Norway 

2,000-3,999.9 USSR 

2.000-3,999.9 German 
Dem.Rep, 

USSR 

100- 499.9 Norway 

500- 999.9 Norway 

1,000-1,999.9 Norway 

2,000-3,999.9 USSR 

4,000 and more USSR 

500- 999.9 Norway 

1.000-1 l 999.9 Norway 

2,000-3,999.9 German 
Dem.Rep. 

USSR 

!one trawl only. 
3
Refers to Feb-Apr. 
Refers to Mar-Apr. 

Division VIa - t/hour 

Time 
per i od 1980 1981 1982 1983 1984 1985 1986 1987 

Feb - 31.35 

Apr 16.40 

Jan-Feb - 11.90 14.84 
Mar-Apr 26.56 34.96 36.30 49.04 25.21 20.05 21.50 24.78 
May - 22.38 10.62 

Feb 
Mar-Apr 23.92 57.13 42.38 42.83 28.78 22.29 
May 

10.81 
- 20.53 

12.07 

Mar - 3.92 

Division VIb - t/hour 

Mar-A pr - 2.49 

Apr-Jun - 4.80 4.42 

Divison VIIb,c - t/hour 

Mar - 21.08 

Mar-Apr - 27.74 26.83 25.35 21.74 

Mar - 24.02 
Apr 

s.oo1 32.oa 
- 38.35 

Nov -
Feb-Mar - 4. 72 6.21 3. 832 4. 492 

Feb-Mar - 10.20 

Division VIIg-k - t/hour 

Mar - 14.58 - 35.54 

Mar - 35.24 

Feb-Mar - 7.20 3.21 

Feb-Mar - 3.85 12.30 6.96 4. 963 
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Table 4.20 Catch per unit effort in the BLUE WHITING directed fisheries in 
Division IIa for 2,000 - 3,999.9 GRT, using mid-water trawls, 
1980-1987. 

1980 1981 1982 1983 1984 1985 1986 1987 
Month 

Catch (tonnes) 

German Dem.Re12. 

January 
February 
March 
April 
May 546 159 289 613 351 
June 3,025 2,566 1,148 2,524 1,876 393 150 432 
Jul y 3,523 5,951 1, 226 1,026 3,947 642 111 
August 2,871 4,130 764 1,779 1, 441 70 
September 605 1, 481 113 240 490 1, 335 139 
October 1,128 55 266 111 403 258 
November 1,380 494 412 
December 754 132 

All months 13,832 14,310 3,042 5,553 8,193 1,636 3,741 1,010 

May - Oct 11,698 14,310 3,042 4,917 8,193 1,636 3,179 1,010 

Effort (hours) 

Januar y 
February 
March 
April 
May 279 210 152 393 219 
June 999 2,046 1,280 945 1, 371 153 28 265 
Jul y 902 2,596 1,045 831 1,596 247 163 
August 965 2,079 801 598 563 60 
September 248 627 54 128 247 546 175 
October 53 118 91 192 274 
November 115 
December 

All months 4,322 7,611 2,649 3,202 3,912 738 1,444 937 

May - oct 3,817 7,611 2,649 2,970 3,912 738 1,301 937 

CPUE (tonnes/hour) 

Januar y 
February 
March 
April 
May 1.96 o. 76 1. 90 1. 56 1. 60 
June 3.03 1. 25 0.90 2.67 1. 37 2.57 5.36 1. 63 
Jul y 3.91 2.29 1. 17 1. 24 2.47 2.60 0.68 
August 2.98 1.99 0.95 2.97 2.56 1.17 
September 2.44 2.36 2.09 1. 88 1.98 2.45 0.79 
october 1.04 2.25 1.22 2.10 o. 94 
November 3.58 
December 

All months 3.20 1. 88 1.15 1. 73 2.09 2.22 2.59 1.08 

May - Oct 3.06 1. 88 1.15 1.66 2.09 2.22 2.51 1.08 
2.83 1. 62 1. 66 1. 61 2.06 2.09 3. 12 1.04 
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Table 4.20 (cont'd) 

1980 1981 1982 1983 1984 1985 1986 1987 
Month 

Catch (tonnes) 

USSR 

Januar y 21927 81003 11069 
February 21153 31622 21423 
March 161811 31886 375 463 11483 
April 361284 451645 618 11782 62 529 9 l 182 
May 1251988 881754 46,089 151188 61131 31289 455 51104 
June 114 l 117 781727 271617 71919 161564 251031 271967 311833 
Jul y 1211463 871582 61820 1 l 172 111842 331177 471485 341022 
August 1141505 631889 151609 201969 321608 231594 
September 791504 371960 21921 492 51311 91269 61256 
October 501954 111560 1 l 121 11812 21944 
November 171543 41778 379 966 
December 11292 101704 268 

All months 6831541 4331485 931943 241279 521420 871839 1261520 1111995 

May - Oct 606,531 3681472 841568 241279 501638 87 l 777 1191596 1031753 

Effort (hours) 

Januar y 11045 622 
February 339 11013 11093 
March 6,151 11208 285 135 437 
April 161119 121666 256 222 68 119 21578 
May 251244 251912 17 l 106 71300 21247 11900 160 21001 
June 471634 371919 141209 61094 51160 91550 81616 13,790 
Jul y 421319 39,039 51983 11963 41315 111600 161490 141734 
August 281293 291528 51292 71350 161014 91526 
September 171499 111745 640 194 21360 5,252 31087 
October 161072 31270 341 11579 11581 
November 51710 11455 161 544 
December 413 41263 255 

All months 206 l 372 1671005 401026 151357 171430 321828 50,799 481827 

May - Oct 1771061 1471413 381279 151357 171208 321760 48 l 111 44,719 

CPUE (tonnes/hour) 

January 7.66 1. 72 
February 6.35 3.58 2.22 
March 2.73 3.22 1.32 3.43 3.40 
April 2.25 3.60 2.41 8.01 o. 91 4.44 3.57 
May 4.99 3.42 2.69 2.08 2.73 1 .56 2.84 2.55 
June 2.39 2.08 1. 94 1.30 3.21 2.62 3.25 2.31 
Jul y 2.87 2.24 1.14 0.60 2.74 2.86 2.88 2;31 
August 4.05 2.16 2.95 2.84 2.04 2.50 
September 4.54 3.23 4.56 2.54 2.25 1. 77 2.03 
October 3.17 3.53 3.29 1.15 1. 86 
November 3.07 3.28 2.35 1. 78 
December 3.13 2.51 1.05 

All months 3.31 2.60 2.35 1. 58 3.01 2.68 2.49 2.29 

May - Oct (1) 3.43 2.50 2.21 1.58 2.94 2.68 2.49 2.32 
(2) 3. 14 3.67 2.78 2.72 1. 33 2.83 2.17 2.26 

(1) CPUE = total catch/total effort. 
(2) CPUE = r(monthly CPUE)/no. of months. 



Table 4.21 
List of input variables for the ICES prediction program. 

BLUE WHITING - NORTHERN STOCK 
The reference F is the mean F for the age group range from 4 to 8 

The number of recruits per year is as follows: 

Year Recruitment 

1988 11000.0 
1989 11000.0 
1990 11000.0 

Data are printed in the following units: 

Number of fish: mill ions 
Weight by age group in the catch: kilogram 
Weight by age group in the stock: kilogram 
Stock biomass: thousand tonnes 
Catch ~1eight: thousand tonnes 

l : fishing: natura l: maturity: ~1eight in: weight in: l 

age: stock size: pattern: mortality: ogive: the catch: the stock: 
-+-----------+--------+----------+---------+----------+----------i 
o: uooo.o: .o4: .2o: .oo: .on: .021: 
1: 8653.0: .o9: .2o: .10: .056: .056: 
2: 6475.o: .o?: .2o: .37: .092: .092: 
31 

l 8018.o: .1o: .2o: .81: .109: .109: 
4: 6026.0: .14: .2o: .85: .125: .125: 
5: 9907.0: .17: .2o: .91: .148: .148: 
6: 5961. o: .22: .2o: .94: .178: .178: 
7: 546.0: .25: .2o: 1.00: .209: .209: 
8: 291. o: .32: .2o: 1.oo: .221: .221: 
9: 249.0: .36: .2o: 1.00: .222: .222: 

10: 256.o: .5o: .2o: 1.00: .251: .251: 
u: 97.o: .45: .2o: 1.00: .249: .249: 
12: 57.0: .57: .2o: 1.00: .252: .252: '-"' 
13: 33.o: .32: .2o: 1.00: .274: .274: 

\.() 

14: 2s.o: .25: .2o: 1.00: .242: .242: 
15+: 5o.o: .25: .2o: 1.oo: .266: .266: 



Iab]e 1.22 

Effects of different levels of fishing mortality on 
catch, stock biomass and spawning stock biomass. 

-1'>-
BLUE WHITING - NORTHERN STOCK o 

--------------------------------------+---------------------
Year 1988 l Year 1989 l Year 1990 l l 

-------+---------+------+-----+------+--------+---------+------+--------+---------
fac-: ref.: stock: sp.stock: : fac-: ref.: stock: sp.stockl : stock: sp.stockl 
tor: Fl biomass: biomass: catch: tor: Fl biomass: biomass: catchl biomass: biomass: 
--+------+--------+---------+------+-----+------+--------+---------+------+--------+---------~ 
.8 .17 5831l 4314 600 .o: .oo: 5640 4235l o: 6026: 4634: 

l .1: .02l l 85l 5936l 4552l l l 
l .2: .04l : 169l 5848: 4472: l 
l .4: .og: : 330l 5676l 4318l l 
l .6: .13: : 486l 5511: 4169l l 
l .8: .17: l 631: 5358: 4032: l l 

: .8: .18l : 636l 5352: 4027: 
l 1.0: .22: l 780l 52oo: 3890l l l 
l 1.2l .26l l 918l 5053l 3759l l l 
l 1.4: .31: l 1052: 4912: 3633l l l 
l 1.6: .35: l 1180l 4776: 3512: l l 
l 1.8l .4o: l l303l 4645l 3396l l l 

l 
l 2.0: .44l l 1422l 4518l 3284l l l 

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
The data unit of the biomass and the catch is 1000 tennes. 
The spawning stock biomass is given for l January. 
The reference F is the mean F for the age group range from 4 to 8 



Table 4.23 
Resul ts 

09. 41. 36 18 OCTOBER 1988 
BLUE WHITING - NORTHERN STOCK 

• Year 1988. F-factor • 793 and reference F .1744 • 
*-------- ------ ·~ ------·-- --------------- ------------------- • 

+- ------------------ t 

: at l January: 
+----+--- -------+ -----------+---- ------+---- -----+---- -----+---------+--------- + 
: : absolutei catch ini catch ini stocki stocki sp.stocki sp.stocki 
: agei Fi numbers: weighti size: biomass: size: biomass: 
+----+---------+-,--------+---------+---------+---------+---------+---------+ 

o: .0317i 311.29i 6.537i llOOO.Oi 231.00i .o: .oo: 
1: .0713i 540.6o: 30.274: 8653.o: 484.57i 865.3: 48.46: 
2: .os5s: 31?.o3: 29.166: 64?s.o: 595.?o: 2395.8: 220.4li 
3i .0785i 549.15: 59.857i 80l8.o: 873.96: 6494.6: 707.91: 
4i .1086i 563.0li 70.377i 6026.0i 753.25i 5122.1i 640.26i 
s: .1379: 1159.40: 171.591: 9907.0: 1466.24: 9015.4: 1334.27: 
6: .1720: 856 .17: 152. 397: 5961. o: 1061. 06: 5603. 3: 997. 39: 
?i .2oos: 90.22: 18.856: 546.0: 114.11: 546.0: 114.11: 
8: . 2528: 59 .17: 13. 077: 291. o: 64. 31: 291. o: 64. 31 : 
g: .2845: 56.15: 12.466: 249.o: 55.28i 249.o: 55.28i 

10: .3923: 75.79: 19.o23: 256.o: 64.26: 256.o: 64.26: 
n: .3s?s: 26.58i 6.619i 97.o: 24.15: 97.o: 24.1s: 
12: .4478: 18.79: 4.73s: S'l.o: 14.36i 57.o: 14.36i 
13: .2513: 6.67i 1.828i 33.o: 9.o4: 33.o: 9.o4: 
14: .2oos: 4.13: 1.ooo: 2s.o: 6.os: 2s.o: 6.os: 

ls+: .2oos: 8.26i 2.198: so.o: 13.3o: so.o: 13.3o: 
+----+---------+-----------+---------+-----------+---------+----------+---------+ 
: Total : 4642.41: 6oo.ooo: 57644.0i 5830.64: 31100.4: 4313.58: 
+---------------+---------+---------+---------+---------+------·---+- -------- + 

41 

cont'd. 
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Table 4,23 cont'd. 

• Year 1989. F-factor 1.000 and reference F .2200 • 

+----- ------------ ·--+ 
l 
l at 1 Januaryl 

+----+---------+---------+--------·-+---------+---------+-----·----+---------+ 
: : abs o l ute l catch in l catch in l stock l stock l sp, stock l sp, stock l 
l age\ Fl numbers: weightl sizel biomassl size: biomass: 
+----+---------+---------+----·-----+---------+---------+---------+---------+ 

o: • 0400: 391.18 l 8. 215: 11000. o: 231. 00: . o: . 00: 
1\ .0900\ 681.64\ 38.1721 8725.01 488.60\ 872.51 48.861 
2: .o700I 404.681 37.231\ 6596.71 606.901 244o.a: 224.55\ 
3\ .09901 429.151 46.7771 5015.21 546.651 4062.31 442.79\ 
111 .13701 705.871 88.2341 6069.21 758.651 5158.81 644.85\ 
51 .17401 642.501 95.0911 4426.01 655.05\ 4027.71 596.091 
6l .21701 1253.83\ 223.1821 7066.2\ 1257.79\ 6642.31 1182.32\ 
71 .25301 836.031 174.7311 4109.31 858.84\ 4109.31 858,84\ 
8: • 3190: 91. 03: 20.118 l 365. 8: 80. 84 l 365. 8: 80.84 : 
91 .3590\ 50.881 11.2961 185.01 41.081 185.01 41.oa: 

10: • 4950: 54. 72: 13. 735: 153. 4: 38. 50: 153. 4: 38.50: 
111 .4510\ 46.931 11.6851 141.61 35.251 141.61 35.251 
121 .5650\ 21.941 5.5281 55.51 14.00\ 55.5\ 14.00\ 
131 .31701 7.381 2.0231 29.81 8.171 29.81 8.17\ 
14\ .2530\ 4.281 1.035\ 21.01 5.09\ 21.0\ 5.091 

15+\ .25301 10.221 2.7191 50.21 13.371 50.21 13.37l 
+----+---------+---·----·--+---------+---------+---------+-------·--+---------+ 
:Total : 5632.28\ 779.7721 54010.0\ 5639.76\ 28316.0\ 4234.59\ 
+--------------+---------+---------+----------+---------+---------+---------+ 

• Year 1990. F-factor 1.000 and reference F .2200 • 

+-----------·------·--+ 
l at 1 January: 

+----+---------+---------+---------+---------+---------+---------+---------+ 
l i absolutei catch inl catch in\ stock\ stocki sp.stock\ sp.stock\ 
i age\ Fl numbers\ weighti size\ biomass\ sizel biomass: 
+----+---------+---------+ ---------+------- --+---------+---------+- --------+ 

o: .0400\ 391.18\ 8.215\ 11000.0\ 231.00\ .o: .oo: 
li .0900\ 676.01\ 37.857\ 8652.9\ 484.56\ 865.3\ 48.46\ 
2l .0700\ 400.50\ 36.846\ 6528.6\ 600.63\ 2415.6\ 222.23\ 
3l .0990\ 430.92\ 46.9701 5035.8\ 548.901 4079.0\ 444.611 
4\ .1370\ 432.54\ 54.068\ 3719.0\ 464.88\ 3161.2\ 395.151 
5\ .1740\ 628.98\ 93.089\ 4332.81 641.261 3942.9\ 583.55\ 
6\ .2170\ 540.30\ 96.1741 3045.01 542.o.t: 2862.31 509.491 
71 .25301 947.43\ 198.0131 4656.8\ 973.27\ 4656.81 973.271 
s: .31901 650.101 143.6731 2612.3\ 577.33\ 2612.3\ 577.33\ 
91 .35901 59.871 13.2911 217.?: 48.331 217.7\ 48.33\ 

.to: .49so: 37.741 9.474\ 1os.a: 26.55l .to5.a: 26.55\ 
u: .45.10\ 25.37\ 6.318\ 76.51 19.06\ 76.5\ 19.06\ 
12\ ,5650\ 29.161 7.3471 73.81 18.61\ 73.81 18.611 
Bl .317o: 6.4o: 1.753\ 25.a: 7.oa: 25.8\ ?.os: 
14\ .2530\ 3.621 .8761 17.81 4.301 17.81 4.30\ 

15+l .2530\ 9.22\ 2.452\ 45.3\ 12.05\ 45.3\ 12.05\ 
+--- ··+--.. ------+ ---------+---------+-- --- ----+---------+---------+--- ------+ 
l Total l 5269.34\ 756.414\ 50146.1\ 5199.82\ 25158.2\ 3890.06\ 
+-- ---·---------+------- --+ .. --------+---- -----+------- .. ·-+------- --+----- .. - .. - + 
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Table 5.1 Landings (tonnes) of BLUE WHITING from the southern 
areas (Sub-areas VIII and IX and Divisions VIIg-k 
and VIId,e and since 1984, the Divisions VIIg-k are 
not included), 1978-1987, as estimated by the Work­
ing Group. 

Country 

Germany, Fed.Rep 
Ire land 
Netherlands 
Pol and 
Por~u~al 
Spa.1.n 
UK (Scotland) 
USSR 

Total 

country 

1978 

25 

7 
53 

2,381 
31,428 

4 

33,898 

1983 

Germany, Fed.Rep. 50 
Ire land 
Netherlands 
Norway 
Pol and 
Por~u~al 
Spa.1.n 
UK (Scotland) 
USSR 

Total 

4,748 
26,037 

30,835 

1979 

2,096 
25,016 

63 

27,176 

1984 

5,252 
25,921 

31, 173 

1980 

31 

6,051 
23,862 

29,944 

1985 

6,989 
35,828 

42, 817 

1981 

633 

7,387 
30,728 

38,748 

1986 

8, 116 
24,965 

33,081 

1982 

200 

3,890 
27,500 

31,590 

4 

9, 148 
23,644 

32,796 

1 Preliminary. 
2 significant quantities taken in Divisions VIIg-k not included 
in the table are discarded every year. 
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Table 5.2 catch in numbers (thousands) by length group in 
the Portuguese and Spanish blue whiting fisheries, 
1983-1987. 

Length (cm) 1983 1984 1985 1986 1987 

10 8 1 
1 3 25 33 
2 13 41 39 118 37 
3 253 337 74 783 1, 130 
4 1,390 13,263 498 5,903 16,889 
5 18,613 48,364 13,013 7,234 44,625 
6 63,241 88,023 31,407 6,394 39,111 
7 67,446 142,003 73,885 16,669 52,790 
8 95,625 154,385 181,222 49,746 102, 112 
9 97,379 128,950 235,008 82,458 131,911 

20 81,201 91,952 211,958 99,258 116,195 
1 66,757 69,370 127,966 126,338 71,862 
2 58,748 44,241 69,313 107,413 46,724 
3 43,069 27,623 28,905 57,835 35,691 
4 25,651 16,420 11,842 23,594 20,522 
5 10,990 7,744 5,946 9,840 11,696 
6 5,221 3,309 3,089 3,759 7,461 
7 3,670 1, 194 1, 263 2,033 3,717 
8 2,855 854 899 1, 091 1,965 
9 1,465 800 622 473 994 

30 1,381 199 296 308 918 
1 342 216 205 165 177 
2 58 103 172 174 119 
3 8 117 64 255 46 
4 1 16 54 269 30 
5 4 22 23 167 12 
6 32 15 67 6 
7 4 20 6 80 1 
8 2 2 56 5 
9 8 2 2 1 

40 4 3 8 
1 3 
2 1 
3 2 1 
4 
5 
6 
7 
8 
9 

50 

Total N 645,393 839,611 997,830 602,489 707,780 
Landings (t) 30,785 31,173 42,817 33,083 32,792 
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Table 5.3 Catch in numbers (millions) by age group in the 
Portuguese and Spanish blue whiting fisheries, 
1981-1987. 

Age 1981 1982 1983 1984 1985 1986 1987 

o 48.0 61.1 98.0 73.9 118.3 32.4 105.3 
1 189.1 102.5 149.7 223.2 285.9 93.2 382.6 
2 226.2 183.5 238.5 349.0 337.2 218.2 110.6 
3 166.4 121.8 68.2 127.4 170.5 167.6 61.6 
4 50.0 64.3 45.1 35.0 65.9 68.1 28.2 
5 25.9 22.1 34.0 13.2 13.6 15.1 13.4 
6 3.0 3.2 8.8 13.8 3.0 5.7 3.4 
7 0.2 0.3 2.3 3.3 2.4 1.0 1.0 
8+ 0.2 1.0 0.8 0.8 1.1 1.0 1.0 

Total 709 559.9 645.4 839.6 997.8 602.5 707.1 
Nominal (t) 38,115 31,390 30,785 31,173 42,817 33,083 32,792 
SOP 37,624 33,660 31,805 31,370 42,839 33,981 32,792 
w (g) 53.1 60.0 49.3 37.4 44.0 56.4 46.4 
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Table 5.4 Mean length and mean weights of BLUE WHITING landed by Portugal and Spain in the 
period 1981-1987. 

1981 1982 1983 1984 1985 1986 1987 
Age 

L - L - L w L w L - L w L w w w w 

o 18.0 37.6 17.3 32 16.5 28.6 15.7 21.6 17.2 28.6 16.8 26.3 17.3 28.9 
1 19.7 48.1 19.5 45 18.3 39.0 17.3 28.7 18.7 36.9 19.4 41.7 19.0 39.0 
2 20.1 50.6 21.7 61 19.5 46.5 18.4 34.6 19.6 43.4 20.8 52.1 21.6 58.8 
3 21.0 57.6 22.5 69 21.9 65.8 20.8 50.5 20.5 49.9 22.1 63.2 23.0 71.8 
4 22.2 67.7 23.4 77 23.0 75.6 22.8 65.9 21.9 61.2 23.1 72.8 24.2 84.5 
5 22.6 69.9 24.2 85 23.8 84.4 24.0 77 .o 23.2 73.4 24.7 90.2 25.1 94.9 
6 24.1 83.7 25.8 103 25.6 104.5 24.4 81.1 25.8 103.9 25.3 97.4 26.8 117 
7 30.0 154.5 29.8 156 27.1 123.5 25.7 94.1 26.4 111.6 29.3 155.6 28.2 13/ 
8+ 32.9 200.4 35.8 269 28.7 145.4 28.7 131.4 28.3 139.1 34.3 257.4 29.6 160.8 
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Table 5.5 Catch per unit effort by Spanish vessels 
landing in the main Galician parts, 1977-
1987. 

Landings Effort CPUE 
Year (tennes) (days fishing) (kg/day) 

1977 18,449 15,515 1 l 18 9 
1978 22,286 16,059 1 l 388 
1979 19,507 20,748 953 
1980 18,478 17 l 229 1,072 
1981 23,577 19,112 1 l 234 
1982 20,940 19,320 1,084 
1983 23,042 19,948 1,155 
1984 22,305 19,015 1,173 
1985 30,585 19,209 1 l 592 
1986 19 l 929 17 l 985 1 l 108 
1987 19,000 18,358 1 l 035 
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Table 5.6 Catch per unit effort by Spanish single and 

Year 

1983 
1984 
1985 
1986 
1987 

1983 
1984 
1985 
1986 
1987 

pair trawlers landing in the main Galician 
parts, 1983-1987. 

Landings Effort 
(tonnes) (days fishing) 

Single trawlers 

16,813 18,071 
10,580 15,004 
15,752 14,616 

7 l 182 12,643 
4,843 13,190 

Pair trawlers 

6,228 1,877 
11,726 4, 011 
14,833 4,593 
12,747 5,341 
14 l 154 5, 168 

Table 5.7 

SOUTHERN BLUE WHITING TUNING DATA 
101 
cpue Spanish Trawl 
81,87 
1,1 
0,7 
1,1714,6109, 7081,5110,1550, 809, 86,6 
1,1512,3201, 6608,4962,3979,1998,249,9 
1,2780,5025, 8283,2635,1777,1328,315,68 
1,2416,7290,12205,5115,1472, 556,582,138 
1,4039,9274,13795,7760,3513, 748,154,131 
l, 706,1934, 5687,5530,2812, 607,246,40 
1,1911,9794, 4317,2563,1307, 529,122,40 

CPUE 
(kg/day) 

930 
705 

1, 078 
568 
367 

3,318 
2,924 
3,230 
2,387 
2,739 



Table 5.8 
Title : BLUE WHITING, SOU; N AREA 
At 11.37.40 26 SEPTEMBER 1~B8 
from 81 to 87 on ages O to 7 
w~th Term~nal F of .720 on age 2 and Term~nal S of 1.000 

44.617 and Initial sum of squared residuals was 
final sum of squared residuals is 8.901 after 49 iterations 

Matrix of Res~duals 

Years 81/82 82/83 83/84 84/85 85/86 86/87 
Ag es 
0/ l .016 .264 .368 -.215 1.259 -1.691 .000 
1/ 2 .173 -.310 -.323 .010 .547 -.098 .000 
2/ 3 -.368 .452 .044 -.021 -.232 .125 .000 
3/ 4 -.201 .307 -.079 -.261 -.213 .447 .000 
4/ 5 -.453 -.155 .366 -.106 .199 .149 .000 
5./ 6 .646 -.033 -.124 .262 -.581 -.171 .000 
6/ 7 .760 -. 723 -.125 . 471 -.398 .015 .000 

.000 .000 .000 .000 .000 .000 .000 

WTS 1.000 1.000 1.000 1.000 1.000 l. 000 

Fishing Mortalities (F) 

81 82 83 84 85 86 87 
F-values .7169 .5490 .6209 .7415 .8622 .9025 . 7200 

Selection-at-age (S) 

o l 2 3 4 5 6 7 
S-values .0931 .3672 1.0000 1.1830 1.3242 l. 4352 1.3368 1.0000 

WTS 

.296 

.874 
1.000 

.953 

.972 

.688 

.524 

_.". 
\.D 



Table 5.9 VIRTUAL POPULATION ANALYSIS 

BLUE WHITING, SOUTHERN AREA 
\J1 

FISHING MORTALITY COEFFICIENT UNIT: Year-l NATURAL MORTALITY COEFFICIENT = .20 o 

-----------------------------
1981 1982 1983 1984 1985 1986 1987 1981-87 

o .05 .05 .08 .08 .23 .02 .07 .08 
1 .36 .15 .16 .26 .50 .28 .43 .31 
2 .64 .71 .60 .70 .79 .91 .64 .71 
3 .70 .90 .64 .76 .92 1. 30 .72 .85 
4 .69 .65 1.06 .81 1.26 1.31 .80 .94 
5 1.24 .77 .89 1.13 .90 1.21 1. 05 1. 03 
6 1.29 .47 .82 1. 24 .87 1.34 1.06 1.01 
7 .71 .40 .74 .88 .75 .83 .93 .75 

8+ .71 .40 .74 .88 .75 .83 .93 .75 

o- 3Hv .34 .24 .23 .35 .56 .33 .26 
4- 7)W .85 .67 .96 .95 1.15 1.29 .88 



Tab le 5.10 VIRTUAL POPULATION ANALVSIS 

BLUE WHITING, SOUTHERN AREA 

STOCK SIZE IN NUMBERS UNIT: millions 
---------------------
6IO!vi,6,SS TOTALS UNIT: thousand tonnes 
--------------
ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR l JANUARV; THE SPAWNING 
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBV THE FOLLOWING VALUES ARE 
USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .250 

PROPORTION OF ANNUAL M BEFORE SPAWNING: .250 

1981 1982 1983 1984 1985 1986 1987 1988 

o 1054 1399 1409 1056 637 1513 1790 o 
l 688 820 1090 1066 798 415 1209 1370 
2 520 393 579 758 672 397 256 647 
3 361 224 158 261 309 249 131 111 
4 109 147 75 69 100 101 56 52 
5 39 45 63 21 25 23 22 21 
6 4 9 17 21 6 8 6 6 
7 o l 5 6 5 2 2 2 

8+ o 3 2 l 2 2 2 l 

TOTAL NO 2777 3041 3397 3258 2553 2711 3473 
SiJS NO 689 604 643 736 681 460 446 
TOT. BIO~~ 131 138 134 101 102 105 132 
SPS BIOI11 39 40 35 31 33 28 26 

..,": 

\Jl 
1-' 
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Table 6.1 Total catches of BLUE WHITING in 1978-1987 divided into areas within and beyond areas of national 
fisheries jurisdiction of NEAFC contracting parties. Percentage in ( ). 

Total 
Inter- from off. 

Year national Svalbard Jan Mayen Norway Iceland Greenland Faroes EEC Total (t) data (t) % 

1978 136,504 - - 67,391 26,444 6,580 195,361 102,523 534,803 574,812 93.0 
(25.52) (12.60) (4.94) ( 1.23) (36.53) (19 .17) 

1979 614,734 - - 75,545 15,117 204 224,201 164,388 1 ,094,189 1,091,422 100.3 
(56.18) (6. 90) (1.38) (0.02) (20.49) (15.02) 

1980 567,693 - - 152,095 4,562 8,757 164,342 130,417 1,027, 866 1,092,620 94.1 
(55.23) (14.80) (0.44) (0.85) (15.99) (12.69) 

1981 168,681 - 123,000 215,004 7,751 - 174,801 164,475 853,712 870,808 98.0 
(19.76) (14.41) (25.18) (0. 91) (20.48) (19.27) 

1982 22,993 - - 130,435 5,797 - 125,072 247,884 532,181 544,919 97.7 
(4.32) (24.51) (1.09) (23.50) (46.58) 

1983 15,203 - - 109,675 7,000 - 91,804 294,981 518,663 539,235 96.2 
(2.93) (21.15) ( 1.35) (17. 70) (56.87) 

1984 18,407 - - 150,603 105 - 124,905 282,418 576,438 586,504 98.3 
(3.19) (26 .13) (0.02) (21. 67) (48.99) 

1985 38,978 - - 114,785 - - 196,003 292,345 642,111 644,899 99.6 
(6.07) (17.88) (30.52) (45.53) 

1986 20,665 - - 187,768 - 116 171,074 375,257 754,880 757,370 99.7 
(2.74) (24.87) (0.02) (22.66) (49.71) 

1987 103,535 - - 109,201 - - 135,980 234,249 582,830 631,610 92.3 
(17.76) (18. 74) (23.31) (40.19) 



Figure 4.1 Distribution of b1ue whiting biomass 
('000 t) observed during the first USSR 
survey in spring of 1988 (4-27 March). 
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Figure 4.2 Distribution of b1ue whiting biomass 
('000 t) observed during the second USSR 
survey in spring of 1988 (28 March -
21 April). 
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Figure 4.3 Distribution of larval blue whiting (ind./m2) during 
the secamd USSR survey (28 March - 21 April) 

l = negative fishing set 
2 = positive fizhing set 
3 = 1-10 fish/m 2 4 = 11-100 fish/m 2 5 = 101-1000 fish/m 2 6 = over 1000 fish/m 
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Figure 4.4 Distribution of blue whiting biamass ('000 t) observed during the 
Norwegian survey in spring of 1988 (25 March- 24 April). 
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Figure 4.5 Total length and age cornposition (number) of blue whiting from the area west of the British Isles 
· during spring of 1988. 

V1 

A: weighted by abundance N (Norway) -.J 

B-C: number of measured and aged specimens (USSR) 
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Figue 4. 6 Total length and age compositions (number weighted by abund­
ance) of blue whiting from the Norwegian survey in the Nor­
wegian Sea, s1.ll1il'er 1988 (18 July - 21 August). 
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Figure 4.7 Total length and age composition (number of blue whiting from 
the USSR survey in the Norwegian Sea, summer 1988 (26 July -
19 August). 
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Figure 4·7 (ctd.) 
FISH STOCK SUMMARY 

STOCK: Blue Whiting - Northern Area 
19-10-1988 
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Figure 4.10 Gatch, effort, and CPUE by month for the USSR - GRT 2,000-3,999 t vesse1 c1ass in Division IIa, \J1 

1984-1987. 



~ F_, Fhigh' and F1ow for th€ northetn blue whiting Stock, 1977-1987. 
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Figure 5.1 Catch, effort, and CPUE of Spanish trawlers for the southern area. 
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Figure 6.1:9 Area of blue whiting clistribution observed (shaded) during the sum:ner 1988 surveys, together with boundaries 

75
o of national juriscliction. 
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