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1 INFRODUCTION
1.1 Terms of Reference

The Blue Whiting Assessment Working Group (Chair-
man: Mr. T. Monstad) met at the Instifute of Marine
Research in Bergen from 11 {o 17 of September 1991
{C. Res. 1990/2:5:20) to:

a) assess the status of and provide catch options
for 1992 within safe biological limifs for the
northern and southern blue whiting stocks;

b) update the information on spatial and temporal
distributions of the stock and the fisheries on
the northern blue whiting,

In addition there is a request from NEAFC for advice
from ICES to provide additional information concerning
the northern stock of blue whiting, to evaluate the de-
velopment of the total stock biomass and spawning stock
biomass over a three year period (1993-19935) assuming

“ recruitment as estimated for the year class up to
and including 1989,

- for the year classes 1990 and after average re-
cruitment, excluding the recruitment for the
year classes 1982, 1983, and 1989,

for each of the following scenarios:

- a TAC of 700,000 tonnes
- a TAC of 800,000 tonnes for each year of the
three year period.1.2 Participants

1.2 Participation

Sergey BelikovUSSR

Viadimir BlinovUSSR

Pablo CarreraSpain

Ole GullaksenNorway

Jan Arge JacobsenFaroes

Manuel MeixideSpain

Terje Monstad {(Chairman)Norway
Karl-Johan StihrDenmark

Reidar ToresenNorway

In addition Anne-Liv Johnsen, Institute of Marine Re-
search, Bergen gave secretarial help in preparation of
the report.

2 STOCK IDENTITY AND STOCK SEPAR-
ATION

A decrease in the biomass of biue whiting feeding in the
Norwegian Sea and a reduction of landings from this
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feeding area at the same time have been observed. In
recent years, blue whiting have shown practically no
mass migration north of 65°N, though in previous years
they migrated to 72°N. When analysing this situation,
Isaev and Seliverstov (1989) suggested that the northern
stock consists of two populations, and according to their
respective spawning areas, these were then named the
Hebrides and the Porcupine stocks. In recent years,
Soviet scientists have continued investigations of blue
whiting on this subject (Isaev et al., 1991). The current
dynamics of stocks and catches have been analyzed, and
proposals on future exploitation of stocks have also been
made, using that approach. Norwegian scientists have
continued genetic analysis of blue whiting (Moastad,
pers. comm.}.

An unknown part of the Northern blue whiting stock
migrates westwards and southwards after spawning
(Anon., 1990}. In the southern area also the population
structure of the stock is uncertain, and it is, therefore,
extremely important to continue the observations con-
cemning the centre of migration of the post-spawning
blue whiting.

The Working Group recommends that discussion on
population structure of blue whiting should take place in
a special workshop.

3 OTOLITH EXCHANGE PROGRAM

According to recommendation in lIst years report,
another ofolith exchange has been set up with otoliths
selected from various areas.

In this new exchange exercise, the observed rings of the
otoliths will be measured to make possible an analysis
of the frequency distribution of the rings.

The set of otoliths has only been analyzed by a few of
the concerned countries and the first results are to be
presented at next year’s Working Group meeting.

4 NORTHERN STOCK
4.1 Landings in 1990

Estimates of total landings in 1981-1990 from various
fisheries by countries are given in Tables 4.2-4.4 and
summarized in Table 4.1. Catches from directed fishery
in Divisions VIIg-k as well as from Sub-area XII con-
tinued to be recorded as part of the northern stock.

The total landings from all Northern blue whiting fish-
eries in 1990 were estimated as 528,793 t, which is
11% less than that in 1989. A small decrease of 2% in
landings compared to 1989 is found in the landings
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from the directed fishery in the spawning area, while
the landings from the industrial mixed fishery decreased
by 17%. The decline in the Norwegian Sea fishery
continued with a decline of the catches of 34% com-
pared to 1989; between 1988 and 1989 the decline in
this fishery was 33%.

4.2  Landings in 1991

Preliminary data on the blue whiting catches from Jan-
uary to August 1991 were submitted by Working Group
members, and these amounted to 281,000 t (Table 4.5),

4.3 Length composition of catches

Data on length composition of the 1990 catches of the
Northern blue whiting by divisions were presented by
USSR (Table 4.6.1), Norway (Table 4.6.2), the Nether-
lands (Tables 4.6.3 and 4.6.4), and the Faroes (Table
4.6.5).

Preliminary data for the length compositions in the
catches in 1991 were presented by USSR (Table 4.6.6),
Norway (Table 4.6.7) and the Netherlands (Table
4.6.8).

4.4 Age Compositions of Landings

For the directed fishery in 1990, age compositions were
provided by the USSR, Norway and the Faroes. These
countries accounted for 97 % of the landings.

The landings for the directed fishery of the GDR and
UK (England & Wales) were raised to catch in numbers
by age according to USSR data. For the landings from
the directed fishery of the FRG, the Netherlands, and
UK (Scotland), the age composition of the Norwegian
landings in the same area and month was used. The age
composition of the catches in the directed fisheries is
given in Table 4.7.

For the landings of blue whiting taken in the mixed
industrial fisheries in the North Sea and Skagerrak data
were available for the Norwegian and Faroese landings,
These accounted for 55 % of the total landings from
this area. Landings of other countries were assumed to
have the same age composition as the Norwegian land-
ings in the same month and area. The age composition
of the catches in the mixed industrial fisheries in the
North Sea and adjacent waters is given in Table 4.8,

The raised age composition combined for the directed
fishery in the Norwegian Sea and in the spawning area
and the industrial mixed fisheries in the North Sea were
assumed to give the total age composition of the ianding
from the Northern stock (Table 4.9).

4.5 Weight at Age

Mean weight-at-age data for 1990 were presented by the
USSR, the Faroes and Norway. Landings from other
countries were assumed to have the same mean weight-
at-age composition when fished in the same area and
period as the sampled catches. Mean weights-at-age
were calculated, weighted by the total landings in num-
bers in each fishery. The total catch landed in 1990 was
compared to the sum of products of the tota! number
landed and mean weights at age (SOP). The SOP dis-
crepancy was found to be 0.03 %. The mean weights-
at-age used in the VPA runs are shown in Table 4.10.

4.6 Stock Estimates
4.6.1 Acoustic surveys in 1991
4.6.1.1 Surveys in the spawning season

The second Norwegian-Soviet joint survey on biue whit-
ing during the spawning season was carried out from 17
March to 16 April 1991, with a post-survey meeting in
Bergen on 13-14 May 1991. The USSR coverage was
from 17 March to 12 April and the Norwegian coverage
from 18 March to 16 April {Monstad and Belikov,
1991).

A ship-to-ship calibration conducted on 24 March
showed that the relationship between vessels could be
treated as 1:1 (Hansen and Dorchekov, 1991).

Figures 4.1 and 4.2 show the survey routes and sta-
tions.

The survey started from the south with both vessels
covering the Porcupine Bank and the adjacent area south
and west of it. The northern edge of the shelf and the
area beyond it towards the Faroe Islands were then
criss-crossed, and the Soviet vessel in addition surveyed
the southern part of the Rockall Bank,

Blue whiting was recorded over the Porcupine bank and
along the shelf edge area from south of Ireland to north
of the Faroes, in addifion to parts of the Rockall Bank
(Figure 4.3). The densest concentrations were found in
the south, at Iatitudes 51°00°-53°00’N, and also rather
dense concentrations were observed in the area north of
the Porcupine bank along the continental slope. The
blue whiting observations over the Rockall Bank were
only of a weak character.

Separate estimates were made by each country, and the

results were then combined on a rectangular and sub-

area basis (Figure 4.4).

The blue whiting stock in the surveyed area was esti-
mated to be 4.7 million tonnes, with 4.4 million tonnes




belonging to the spawning stock. The corresponding
abundances were 38.6 x 10° and 35.2 x 10° individuals.

The total length and age distributions are shown in Fig-
ure 4.5, As expected from earlier observations since
1989 (Anon., 1991a), this survey confirmed that the
1989 year class was a strong one. In number it ac-
counted for approximately 23 % of the 1991 stock, The
length distribution has two peaks, one at 23 cm for the
1989 year class and one at 30 cm for the 1986 and 1987
year classes.

During 18 April-4 May, a Soviet-Irish Ichthyoplankton
survey was conducted in the area west and north-west
of the British Isles (Belikov er al., 1991). During this
survey post-spawning migration of blue whiting was ob-
served. The strongest blue whiting registrations were
found between 53°00°N and 60°00°N along the coastal
shelf in a narrow strip within the depth range of 500-
1000 m. In addition, shoals of blue whiting were found
at the eastern part of the Rockall Bank (Figure 4.6).

During 18-28 April the Norwegian R/V "Johan Hjort"
surveyed the continental shelf between latitude 65° and
67°N, with one of the aims being to investigate the geo-
graphical distribution and abundance of blue whiting,
(Monstad, 1991). The best concentrations were found at
the shelf edge between approximately 62°30°-65°00’'N
{Figure 4.7),

The total biomass was estimated to be 526,000 tonnes,
representing an abundance of 5.6 x 10° specimens.

The 1989 year class dominated in the samples, account-
ing for 58% by number, followed by the 1988 year
class at 36% (Figure 4.8).

4.6.1.2 Survey in the feeding season

Only one country carried out an acoustic survey on blue
whiting in the Norwegian Sea in 1991 (Jakobsen, 1991).
From 16-28 August, the Farces R/V "M. Heinason"
conducted a survey from 62°-66°N and 00°-11°W (Fig-
ure 4.9). The distribufion of echo infensity of blue
whiting in the area is shown in Figure 4,10, Blue whit-
ing was recorded throughout most of the surveyed area.
Concentrations of blue whiting are always found on the
shelf edge deeper than 300 m around the Faroes. Gen-
erally the highest concentrations were observed on the
warmer side of the Polar front. The recordings were
almost exclusively 2 year-old (1989 year class) blue
whiting in the central and northeastern part of the area,
Biomass in the surveyed area was estimated to be
282,000 tonnes. The overall age composition of the fish
concentrations is shown in Figure 4.11. The 1989 year
class constituted 85 % in number in the western area and
69% in the eastern area.
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During an oceanographic survey from 24 July - 7
August, the Norwegian R/V "Johan Hjort" observed
some echo recordings of blue whiting in the area
63°00’- 65°30’N between 04°E - 09°W (Blindheim, J.
pers. comm.).

4.6,1.3 Discussion

During the second Norwegian-Soviet joint survey the
resuits of a ship-to-ship calibration of the acoustic in-
struments allowed a 1:1 relationship between the two
vessels” acoustic data to be used. Thus, the data were
combined unadjusted to provide a common result (Mon-
stad and Belikov, 1991},

This result and estimates from previous years in the
spawning area since 1988 are listed in the text table
below (in millions of tonnes). The spawning biomass is
given in brackets. Although for some years the USSR
made estimates from 2 surveys, only the most appropri-
ate ones are presented,

Year USSR  Norway Faroes USSR +Nor.Comb.

1983 3.6(3.6) 4.7(4.4)
1984 3.4(2.7) 2.8(2.1) 2.4(2.2)

1985 2.8(2.7) 6.4(1.7)

1986 6.4(5.6) 2.6(2.0)

1987 5.4(5.1) 4.3(4.1)

1988 3.7(3.1) 7.1(6.8)

1989 6.3(5.7) 7.0(6.1)

1990 5.4(5.1) 6.3(5.7)

1991 4.7(4.4)

Compared to previous years, the blue whiting in the
Porcupine area in 1991 showed a more easterly distrib-
ution. This may be due to changes in hydrographical
conditions at depth, with warmer water than usual along
the Irish coast (Boytsov et al., 1991). As a result of
this, the dense concentrations usually fished west of the
Bank, were not observed this year, Observations during
the spawning season have shown that the 1989 year
class was a strong one. The spawning stock biomass
was found to be 1 million tonnes less than that observed
in 1990 (Anon., 1991a).

Only one national survey was carried out during the
feeding season in the Norwegian Sea (Jacobsen, 1991).
This survey was conducted inside of Faroese economic
zone. The biomass in the surveyed area was estimated
to be 282,000 tonnes. The 1989 year class totally domi-
nated in the Faroese waters (68%). These findings
confirm that the 1989 year class is rather strong.

4,6.2 Catch per unit effort

Data on catch per unit effort from the directed fisheries
in 1990 were submitted by Norway, GDR, UK (Scot-




4

land) and USSR. The data presented were broken down
by vessel tonnage class, area and month. GDR also
submitted data for 1989,

Time series of catch per fishing hour in the Norwegian
Sea, the Faroes area and the area west of the British
Isles are given in Tables 4.11.1-4,11.3 and shown in
Figures 4,12A-F,

Catch per hour for the USSR fleet in Division Ila was
very high for the first quarter of 1990, whereas for the
summer months and early autumn it was at the same
level as the preceding years, and no particular trend in
the CPUE could be noticed (Figure 4,12A),

In Division Vb, the decreasing trend seen since 1986
continued for the USSR CPUE during March-May,
whereas during June-August a rapid increase has ap-
peared since 1988, The whole USSR CPUE time series
is, however, rather variable, forming oscillations with
big amplitudes (Figure 4.12C). The GDR CPUE data
have shown a steady decreasing trend since 1985.

A decreasing trend in the CPUE fishery during March-
April in the spawning area (Division VIa) has continued
since the early 1980s for Norwegian vessels of GRT
classes 2 and 3, resulting in an overall decrease in the
CPUE of up to 70% (Figure 4.12D).

In Divisions VIib,c, a decreasing trend in CPUE for
Norwegian vessels of both classes is evident, whereas
the increasing trend in USSR CPUE has stabilized
almost at the same level as in 1985 (Figure 4.12E).

In Table 4.11.3, the data for UK {Scotland) fisheries in
Divisions Via and VIIb,c are given, but no reference to
GRT class of vessel having taken part in the fisheries
was available.

Decreasing CPUE trends are noticed for larger Norwe-
gian and USSR vessels in Divisions VIlg-k, whereas
CPUE for Norwegian vessels of GRT class 2 reveal a
small increase (Figure 4.12F). Thus, there is overall a
decreasing CPUE trend in the fishery in Divisions
Vllg-k during the last two or three years.

The GDR and USSR have for the first time reported
catch per hour data for the fisheries in Sub-area XII for
the years 1989 and 1990, These data confirm a more
north-westerly distribution of blue whiting in the area in
recent years.

In Table 4.11.4, the time series for the aggregated
USSR CPUE show decreasing USSR catch rates in
Division Ia, and increasing ones in Divisions Vb,
VIIb,c and VIIg-k (Figure 4.13). A prolonged decreas-
ing trend in USSR catch rates is seen for the fishery in
Division 1la (Figure 4.13A). Aggregated USSR CPUE

for Division Vb seems to vary around a stable level
(Figure 4.13B).

Aggregated USSR CPUE reveals a steady increasing
trend since 1987, which reached the highest value of the
decade in 1990 (Figure 4.14).

According to the recommendations given by the Work-
ing Group in its previous Report (Anon., 1991a), the
GDR, Norway and UK (Scotland) have reported catch
per day data back to 1980 (Figures 4.15 and 4,16) as
USSR did for the meeting in 1989 (Anon., 1990).

The most extensive GDR data on catch per day were
used for comparison of catch rates expressed either by
catch per hour or catch per day data for Divisions Ha
and Vb (Figsures 4.15 and 4.16). The similar patterns
of both indices can be seen for each GDR fishery. As
was in the USSR catch-per-day data (Anon., 1990,
Figure 4.10), the GDR CPUE showed a considerable
rise in the period 1983-1986 in Division IIa (Figure
4.15), This could be explained by the state of the blue
whiting stock in the Norwegian Sea, due to the appear-
ance of the strong 1982 and 1983 year classes, which
gave a notable increase in landings from the Norwegian
Sea (Table 4.1).

Catch-per-day data for GDR vessels display a more os-
cillatory pattern for Division Vb (Figure 4.16) than for
Division Ila. In Division Vb, GDR caich-per-hour data
(Figure 4.12C) seems to be smoother revealing the
decreasing trend, whereas those for the USSR fleet
show less variation during March and May. According-
ly, GDR catch rates in Division Vb are unlikely to
reflect changes in the stock size.

Figures 4.15 and 4.16 indicate that mean annual catch-
per-day data are more representative of changes in the
stock size than catch-per-hour data, as was stated in the
Working Group Report of 1989 (Anon., 1990),

Catch-per-day data for the blue whiting directed fish-
eries were also submitted to the Working Group for the
period 1980-1990 by Norway, The most representative
time series for April in Division VIa and March in Div-
ision VIIbc are shown in Figure 4.17. Considerable
variations in all data can be seen from the figure. At the
same time a stable level of the fishery in Division
VIlb,c is clearly noticed over the whole decade when
data for GRT class II are considered. The fishing activ-
ity of larger vessels also confirms this conclusion.

Slightly higher variations of catch per day data can be
seen in Figure 4.17 for fishery of class II vessels in
Division VIa, Variations of the catch rates with the
greatest amplitudes took place in the years 1983-1988,
reflecting perhaps the somewhat uneven nature of
spawners entering the spawning area when the strong




1982 and 1983 year classes were present in the spawn-
ing stock.

Catch-per-day data for UK (Scofland) vessels of all
GRT classes in the fishery in Divisions VIa and Vllc in
April in the years 1980-1990 are shown in Figure 4.18.
The time series in 1986-1990 display a decreasing trend
for the fishery in Division VIa and a very sharp rise in
catch rate in Division Vlle.

It is evident to the Working Group that the gathering of
both types of catch per unit data is stiil worthwhile.

4,6.3 Virtual Population Analysis (VPA)
4,6.3.1 Tuning the VPA to survey results

The Working Group decided to use the gd hoc tuning
module of the ICES VPA program to tune the available
survey indices and CPUE data to the catch- at-age data
of blue whiting, The age range chosen for tuning was
3-10 years, and data from the years 1982-1990 were
used. The tuning data used last year are described in
Anon, (1991a) and consisted of four fleets: The Norwe-
gian acoustic survey in the spawning area west of the
British Isles, USSR acoustic spawning survey, combined
acoustic surveys in the Norwegian Sea during the feed-
ing season, and CPUE data from the USSR commercial
fishery in July in the Norwegian Sea. No combined
acoustic survey results from the Norwegian Sea have
been available for the last two years (1989 and 1990)
and, therefore, this fleet was left out of the tuning. An
analysis of the three remaining fleets was run applying
The Extended Survivors Analysis method (XSA), This
is an extended version of the general procedure of
survivors analysis first described by Doubleday (1981),
and further developed by Shepherd and Sun (pers.
comm.) and briefly described in Anon. (1988). The
method may be used in the analysis of the consistency
of the fleet data (Anon., 1991c) as the log standard
deviations of the reciprocal catchability estimates of
each age group are given in the output from the pro-
gram. These indicate the quality and utility of the
CPUE/survey data for each age group of each index
series, The log unstandardised residuals of the estimates
of the population number from each fleet (relative to
VPA) are also given. As is pointed out by the Working
Group on Methods of Fish Stock Assessment (Anon.,
1991c), "values of the log standard deviation of the
reciprocal catchability estimates less than 0.3 are good,
between 0.3 and 0.5 moderate, above 0.5 poor, and
above 1.0 useless (or even positively misleading}”. The
results from the analysis are presented in Table 4.12.1
and summarized in the text table below. Here the per-
centages of the log population residuals (LPR) of all the
data in each quality group for each fleet are given.

LPR
Fleet <03 0305 0.5-1.0 >1.0
Norway 43.2 13.6 333 10.9
USSR 25.9 17.3 333 23.5
CPUE 6.8 6.6 13.1 73.5

From this table it is seen that the CPUE data are very
bad, while the other two fleets perform better.

In addition, from the log standard deviations of the
reciprocal catchabilities (Table 4.12.1) it is seen that all
the USSR CPUE were "useless”, while for the Norwe-
gian and the USSR surveys, 4 and 5 values were "use-
less", respectively, while the corresponding "poor" ones
were 2 and 4. The USSR acoustics performed no "mod-
erate” or "good” data while the Norwegian fleet had 2
"moderate” and 1 "good" age groups in the fleet.

The Working Group found it difficult to make statistical
tests on these results because there is too much of a
trend in the residuals (the older the fish, the more
inconsistency in the data). However, the Working
Group discussed the results and agreed to leaving out
the USSR CPUE fleet because it performs much worse
than the two other fleets, The two remaining fleets, the
Norwegian acoustic estimates on the spawning grounds,
and the USSR acoustic estimates in the same area, also
perform relatively poorly in the XSA analysis. The
Norwegian data seems to give somewhat better consist-
ency than the USSR data, but the difference between
them is not striking.

The Working Group came to the conclusion that the
reason for the inconsistency in the two acoustic-data
fleets may be due to age-reading problems. The resuits
of a number of VPA runs, Table 4.12,2, show a high
sensitivity to different sets of fleets applied, reflecting
this problem particularly for the older age groups. The
Working Group, therefore, decided to reduce to the age
range to 0-10+ as compared to 0-12+ as used last year
in the final run.

The Working Group emphasizes that the Norwegian and
Soviet acoustic survey data for the spawning area should
have priority when choosing VPA options, The decreas-
ing trend in 8S8B in recent years observed from these
data ought to be reflected in the VPA oufput.

The Working Group, therefore, decided to use the two
remaining fleets in the final tuning of the VPA (Table
4.12.3). As the age range in the tuning data started
from age 3, the Fs for ages 0-2 had to be entered man-
ually. Average Fs over the last 5 years of 0.015, 0.043
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and 00,05, respectively, were used. These Fs are not
inciuded in the reference F for ages 0-2.

The results of the tuning are presented in Table 4.12.4,
and it can be seen that the variance ratios are relatively
low. A plot of the logarithmic catchabilities for each
age group and fleet is given in Figures 4.19A-F. The
fishing mortalities and stock size estimates obtained
from tuning are given in Tables 4,12.5 and 4.12.6. The
resulting mean Fq, level of 0.258 was accepted as a
target for fitting the subsequent separable VPA,

4.6.3.2 Estimation of fishing mortalities using separ-
able VPA '

A separable VPA based on the tuning results was run
with a terminal F of 0.265 at age 5 and a terminal § of
I.5. The resulting matrix of residuals was acceptable,
although some high residuals were evident at the.
youngest ages (Table 4.12.7). The fishing mortalities
obtained for 1990 gave an average value for ages 4-8 of
0.257 which is practically what was aimed for (Table
4,12.8.). The co esﬁ&xding stock estimates are shown
in Table 4.12,97 For comparison a plgt of the exploita-
tion pattern from the tuning and the separable VPA is
given in Figure 4.20. Some discrepancies were ob-
served for the older ages, which are believed to orig-
inate from the age-reading problems mentioned above.

4,6.3.3 Discussion of the stock size estimates from
the YPA

The results of the VPA indicate 2 spawning stock at 1
January 1990 of 2.5 million tonnes (Table 4.12.9),
which is a revision to the half of last year’s estimate,
when the SSB for 1990 was predicted to be 5.1 million
tonnes. This reduction is substantial and needs some
discussion. Firstly, the Working Group was not very
happy with the high spawning stock estimate obtained in
last year’s tuning due to the great sensitivity of the
tuning method (ref. Section 4.6.3.1 in Anon., 1991a),
and in addition this year’s tuning trials (Table 4.12.2)
also show severe limitations in the method if the tuning
data are noisy. Secondly, the introduction of the
extended survivors analysis ({SA) gave new knowledge
to the Working Group about the quality of the tuning
data and was used as a guide to deciding which data sets
to use. It is, therefore, assumed that the exclusion of the
"bad" tuning data in the present analysis would yield
more reliable and consistent tuning resulis and
consequently stock size estimates.

The estimated total stock biomass in 1990 of 5.2 million
tonnes (Table 4.12,9) is thought to be closer to the
reality than the corresponding value of 7.5 million
tonnes predicted last year,

The total stock biomass at 4.4 million tonnes estimated
this year for 1989 is likewise thought to be much more
realistic than last year’s corresponding estimates of
13.3. million tonnes, This result, however, was last
year considered to be unreliable because of the uncer-
tainty in the strength of the 1988 and 1989 year classes
(ref. Section 4.6.3.3 in Anon., 1950},

As can be seen from Table 4.12.9, average recruitment
since the strong 1983 year class has been at 12.5 mil-
lion; e.g., between 10.5 in 1988 and 14.5 in 1984, up
to the last strong year class of 1989,

The text table below shows the ranges of the acoustic
spawning stock estimates together with the VPA results
from 1983-199/1,,. =

Estinlagtes 1983 1984 1985 1986 1987 1988 1989 1990 15991

Surveymin. 3.6 2.1 L7 2.0 41 31 57 51 4.4
Surveymax. 4.4 27 27 56 51768 61 57 4.4
VPA 21 19 22 27 2.4 23 23 2.5 2.5

Biomass in million tonnes, ‘Combined surveys

The acoustic survey values of 1985 have been changed
from those shown in last year’s report when they were
given as 4.1. That was a mean of the 1986 acoustic
results, as the 1985 results were believed to be too low
tuning the VPA,

Since 1988, there has been a downward trend in the
acoustic results of the spawning stock size. The VPA
results, however, show no such irend, but rather may
be considered stable around a level of 2.4 million
tonnes. The slight increase in 1990 and 1991 may be
due to the influence of the strong 1989 year class, This
is, however, not reflected in the same way in the acous-
tic results,

4.6.3.4 Yield per recruit

Yield per recruit and spawning stock biomass per
recruit have been calculated using data in Table 4.12.10
and shown in Figure 4,21C. The exploitation pattern
used was the smoothed fishing pattern (S-values) from
separable VPA (Table 4.12.7) scaled so that the result-
ing average fishing mortality in the ages 4-8 was the
same as in the F,, of 0.258 obtained from the tuning
for 1990, The yield-per-recruit calculations gave an F,
of 0,219 which is only slightly lower than the present
fishing level.

4.6.4 Catch projection and management consider-
ations

A projection of catches in 1991 (per 1. September) and
a resulting spawning stock biomass in 1992 were made
using data in Table 4,12.10. The stock size estimates at




the beginning of 1991 for age groups 3-10+ were taken
from the VPA run (Table 4.12.9), The figure for age
group 0 was set equal to the 1981-1988 average of
14.769 million. For the next age group the total fishing
mortality for age group 0 in 1990 was applied to the
average recruitment obtained, resulting in 11.960 mil-
lion at age 1. For age group 2 (1989 year class) a dif-
ferent approach was used due to a prior knowledge of
the strength of this year class, which is assumed to be
rather strong, Hence an average recruitment from the
strong 1982 and 1983 year classes was used as a start-
ing value of 25.651 million at age O in 1989 for the
calculation forward to 1991 as 2 year olds (Table
4.12.10).

A catch of 300,000 t assumed to be caught in 1991,
corresponding to an average F,q of 0.16 will give a
resulting SSB of 3.1 million tonnes in 1992 (Tabie
4.12,11).

The results of the catch projections are given in Figure
4.21D and Tables 4.12.11-4.12.13. A continuation of
the assumed 1991 F level would result in a catch of 372
thousand tonnes in 1992, whereas a fishery at the 1990
F level would have resulted in a catch of 568 thousand
tonnes {Table 4.12.13). Fishing at the F; level in 1992
would yield a catch of 491 thousand tonnes in 1992. A
plot of recruitment versus spawning stock biomass from
1981 to 1988 is given in Figure 4.22. The estimated
F_.. was 0.25 and is shown in the figure together with
Fygn (0.81), Fishing at F, in 1992 will result in a catch
of 543 thousand tonnes. The most realistic fishing level,
however, is considered to be status quo, i.e., F level
for 1991 = 0.16, which will give a catch of 372,000
tonnes, for reasons described below. Firstly, the fleets
have switched over to catch capelin (Mallotus villosus
Mull.) in the Barents Sea during spring instead of blue
whiting, this will reduce the effort on blue whiting in
coming years. Secondly, it is likely that a part of the
international fleet might shift effort from blue whiting to
mackerel now when the mackerel are distributed rather
far north in the Norwegian Sea (Anon., 1991d). This
should be seen in the light of the low catch in 1991,
The Working Group recommends, however, that the
TAC could be set at a level of about 500 thousand
tonnes in 1992 corresponding to a fishing mortality not
exceeding the F,, level.

&

5 SOUTHERN STOCK
5.1 Landings

Total landings from the Southern area are given in
Table 5.1. The Spanish landings are similar to those in
1989, The Portuguese landings continved the declining
trend seen in 1988 with a decrease of about 20% com-
pared to 1989,

5.2 Length and age composition of catches

Table 5.2 summarizes the length compositions of blue
whiting landings from Spanish and Portuguese fisheries
in recent years. Length compositions and landings by
quarters are presented in Tables 5.3, the annual length
compositions by gear for both fisheries are shown in
Table 5.4.

Catch-at-age data since 1981 are given in Table 5.5;
these were calculated using the length compositions pro-
vided by both countries and age/length keys provided by
Spain. As can be observed, most of the fishing was
based on the first five age groups, mainly on the 1-, 2-
and 3-year-olds,

Spanish landings represent 92% of the reported total
landings in the Southern area. About 50% of the Span-
ish landings are taken by pair trawlers in a directed blue
whiting fishery, without any significant discarding. The
other 50% are fished as a by-catch in the bottom-trawl
fishery where the discards have decreased in recent
years, with the increase of the economic value of the
fish, and are assumed to be negligible. The Portuguese
landings are taken as a by-catch by bottom trawlers.
The discards in this fishery are believed to be consider-
able, but quantitative data are not available.

5.3  Weight at age

Weight-at-age data from both fisheries, the Spanish and
the Portuguese, are presented in Table 5.6, The SOP
discrepancy is very small for 1990,

5.4  Stocks Estimates
5.4.1 Acoustic Survey in 1991

Systematic acoustic surveys have been carried out in
Spanish Atlantic waters since 1983, but these surveys
did not reach the outer limit of the possible distribution
area of blue whiting. In 1991 with the new Simrad EK
500 Echosounder, the area covered was extended to the
1000 m isobath and further if blue whiting was present.

The survey was carried out from 15 March to 12 April
during the spawning season (Meixide er al., 1991).
Figure 5.1 shows the cruise tracks and fishing stations,
The degree of coverage for the whole area had a value
of 12 (Aglen, 1989).

For the estimations, the target strength (TS) was calcu-
lated, The results were similar to those used in the
assessment of the Northern stock. For that reason,
values adopted in previous blue whiting assessments
were used in the calculations (Anon., 1982; Monstad,
1986).
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The estimated biomass was 171 thousand tonnes, corre-
sponding to 4862 million fish. Figure 5.2 shows the
echo intensity distribution (m*a.mile?). Blue whiting
was widely distributed along the shelf edge in deep
water. Biomass estimates by ICES rectangle are shown
in Figure 5.3, The highest abundance was recorded in
the western part of Division VIlic, where the continen-
tal shelf is wider. Results of abundance and biomass
estimation by geographic zones and depth strata are
shown in Table 5.7. The highest densities were
observed in depth range from 200 to 500 m. Table 5.8
shows the length and age compositions for the whole
arez. The more abundant age- groups were age 1 (41%)
and age 2 (36%). Ages 1 to 4 represent 97% in number
and 94 % in weight.

It is not clear if the external limit of the blue whiting
distribution was reached because noise problems in the
integrator when working at more than 1000 m depth
make it difficult to interpret the echograms, Blue whit-
ing was not caught at such depths during the cruise,
Thus, it seems unlikely that concentrations of this spe-
cies were distributed beyond the limit of the area sur-
veyed.

5.4.2 Bottom trawl surveys

Bottom trawl surveys have been conducted off both the
Galician and Portuguese coasts since 1980 and 1979
respectively, following a stratified random sampling
design and covering depths down to 500 m (Tables 5.9
and 5.10) The biomass indices from the Spanish surveys
split by age were included as input for the tuning in the
ICES YPA program (Table 5.13).

Figure 5.4 shows the distribution pattern found in the
Spanish bottom trawl survey carried out in fall 1990
{Sanchez and Pereiro, 1990), In Division VIlc, the
pattern was similar to that observed during the acoustic
survey; in Division IXa it was somewhat different
because there were not emough bottom trawl stations
close to the continental shelf edge where the blue whit-
ing is mainly distributed.

Figure 5.5 shows the length and age distribution for
both surveys: fall 1990 and spring 1991.

5.4.3 Catch per unit effort

Information on CPUE data are given taking the fishing
hours estimated for this fishery as effort unit. Table
5.10 and Fig,5.6a show the evolution from 1978 to
1990 of the landings, effort as days fishing and CPUE
as Kg/day for both vessels of the main Galician ports
and Portuguese bottom trawl fishery. Tables 5.11,1-
5.11.2 and Figure 5.6b also represent the evolution of
CPUE in the main Galician ports split in single trawlers
and pair trawlers since 1983,

A new series of CPUE data since 1983 from bottom
trawlers in Division VIIIc was presented to the Working
Group (Villamor and Pereda, 1991) and are shown in
Tables 5.12A and 5.12.B. In this case, effort was calcu-
lated as;

HP * fishing days * 107

Table 5.12A shows the evolution on the number of
fishing trips, effort, number of boats, horse power (HP)
and the mean horse power by boat since 1983, Table
5.12B shows the evolution of blue whiting CPUE for
the same years,

Contrary to the Index Abundance of both Spanish and
Portuguese bottom trawl surveys, CPUE increased for
all the fleets (Figure 5.6A,B).

About 50% of the total landings in the Southern area
made by pair trawlers in a directed fishery, without any
discarding; therefore, CPUE data from this fishery
might give a more representative index of abundance.
Discarding in the bottom-trawl fishery is also assumed
to be negligible.

5.4.4 Virtual Population Analysis (VPA)
5.4.4.1 Tuning the VPA

The Laurec-Shepherd tuning method was applied to
provide an estimate of the level of fishing mortality.
The tuning data used last year are described in Anon.
(1991a) and consisted in two fleets: the survey indices
from the Spanish bottom-trawl survey and CPUE data
from the Spanish pair-trawl fleet. This year, CPUE data
from bottom trawlers in Division VIIIc were also avail-
able, as described in Section 5.4.3; these data were
converted to age groups using Spanish age/length keys
for each year (Table 5.13).

The Extended Survivors Analysis Method (XSA) was
applied as described in Section 4.6,3.1, The resuits
from this analysis are shown in Table 5.14 and summar-
ized in the text table below in terms of percentages of
the log population residuals (LPR).

LPR
Fleet
<03 0305 05160 >1.0
CPUE VliIc 40.6 26.6 28.1 47
CPUE Pair T, 297 172 28.1 25D
Bottom survey 17.9 3.6 26,8 518

From this table it appears that the Bottom fleet data are
"very bad", while the other two fleets perform better,




After having discussed these results, using the same
criteria as for Northern Stock, the Working Group
decided to leave out the Spanish bottom trawl survey
flest. The results of the tuning log catchability for each
age and fleet are presented in Table 5.15. Figure 5.7
presents the log catchability plots. The resuits of the
VPA run based on the tuning are shown in Table 5.16.
The mean fishing mortality was caiculated for ages 1 to
4 and was estimated to have a value of 0.403 in 1990.
Table 5.17 shows the stocks size estimates from this
VPA.

5.4.4.2 Estimation of fishing mortality using separ-
able VPA

A separable VPA based on the tuning results was run
with a terminal F of 0.59 at age 4 and terminal S of
1.5, to reach the average F for ages 1 to 4 provided by
the tuning. Figure 5.8 shows the resulting exploitation
patterns from both the tuning run and the separable
VPA. The resulting matrix of residuals did not contain
high values, except for the youngest ages (Table 5.18).
The fishing mortalities and stock sizes estimated in the
VPA based on these results are shown in Tables 5.19
and 5.20 and Figures 5.9A and 5.9B,

5.4.4,3 Discussion of the stock size estimates from
VYPA

Th VPA resuits show that the spawning stock seems to
be very stable, with the lowest level in 1984, The re-
cruitment is in agreement with the one in last year’s
assessment from 1981 to 1988 except for 1986 and
1987 and in agresment with the values predicted last
year for 1989, using the RCRTINX2 program,

5.4.4.4 Recruitment

Numbers at age O estimated by the final VPA were
regressed against the O-group indices from Spanish
bottom trawl surveys carried out in September/October
from 1981 to 1990. CPUE data at age 1 were taken as
indices of recruitment of previous years, and the
RCRTINX2 program was run.

The predicted values are shown in Table 5.21. For
1989, the predicted recruitment is at the same level as
that provided by the final VPA, and so no changes were
made. The predicted value for 1990 was used to calcu-
late the surviving population at age ! used in the predic-
tion calculations.

5.4.4.5 Yield-per-recruit catch forecasts

Terminal populations from the final VPA (corrected for
age 1 with the surviving populations of the predicted
1990 recruitment) and separable fishing mortalities were
used for the catch forecast (Table 5.22), An arithmetic
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mean of the recruitment in the period 1981-1989 (1171
million) was assumed for the years 1991-1993. The
yield-per-recruit calcuiations estimated F;; = 0.12 and
F_.. = 0.84, The fishing mortality in 1990 was 0.403.

The catch forecast assuming continued status quo fish-
ing mortality predicts catches of 28,000 t in 1991 and
31,000 t in 1992, The SSB is predicted to increase to
42,000 tin 1991. The results of the projection are given
in Figure 5.9D and Tables 5.23 and 5.24. At fishing
mortality less than or equal to the status quo level, the
SSB will continue to increase.

5.4,5 Safe biological limits and management con-
siderations

F,4 and Fy, are shown in Figure 5.10; these were
obtained by plotting spawning stock biomsass against
recruitment, both from the final VPA, for the period
1981-1989. No evidence of any stock/recruitment rela-
tionship could be observed, and the stock seems to be
stable, With fishing at level of F_, in 1992, the SSB in
1993 remains at the level of 1991 (Table 5.23).

An acoustic survey was carried out in spring 1991 in
ICES Divisions VIIIc and 1Xa. This acoustic assessment
demonstrates that 80% of the blue whiting is distributed
between 100 m and 500 m.

Stock separation is not based on strong biological argu-
ments, Uncertainties in stock definition are of course a
probiem, but for both Southern and Northern stocks, the
assessment could change if blue whiting in the Northern
area consist of two populations or if the blue whiting in
the Porcupine Bank area belongs to the Southern stock
as has been suggested (Anon., 1989). The Working
Group recommended that further investigations be
undertaken before any new decision about it is made, In
this situation to split the catches is problematic but the
Working Group decided to inciude the directed fishery
in Divisions VIIg-k since 1984 in the assessment of the
Northern stock,

Landings used in the assessment of the Southern stock
only included Divisions VHIc and IXa because the
available information provided by official statistics and
Working Group members indicates that landings from
Divisions VIId,e and VIIIa,b are negligible. Countries
fishing in those areas should be requested to present
data on landings and/or discards.

Spanish landings represent 75-90% of the reported total
landings in the Southern area. About 50% of these
landings are taken by pair trawlers in a directed blue
whiting fishery, without any significant discarding. The
other 50% is fished as a by-catch in the bottom trawler
fishery where the discards have decreased during recent
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years, with the increase in the economic value of the
fish, and are assumed to be negligible.

The Portuguese landings (10 to 25% of the total report-
ed landings) are taken as a by-catch by bottom trawlers,
The discarding in this fishery is assumed to be consider-
able, but quantitative data are not availsble.

There has been a footnote in the Working Group reports
since 1986 in the table of landings of the Spanish fish-
ery in Divisions VIig-k: "Significant quantities taken in
Divisions VIIg-k not included in the table are discarded
every year". This sentence was not based on data, and
was probably included to show the lack of information
on discards. Recent information collected by observers
on the Spanish vessels shows that blue whiting discards
are not important in this area. These discards do not
affect the assessment of the Southern stock, because
catches in this area have been alloated to the Northern
stock since 1984, Hence the footnote is deleted in the
present report.

As a conclusion we can say that the mainproblem to
assess the so-called Southern stock seems to be the
stock definition. It is not clear if there is a separate
stock or if it is a nursery area that recruits to the Por-
cupine Bank spawning area. Investigations on larval
drift could be useful because the scheme of surface
current (Zilanov, 1984) shows that this northward drift
is likely. Also, the lack of acoustic surveys covering the
whole distribution area of the stock makes it difficult to
assess this stock.

The predicted catch for 1990 given in last year’s report
(34,000 t) is, however, close to the Spanish and Portu-
guese landings (32,800 t). Despite the uncertainties, the
assessment can serve as a basis for management in
order to maintain this fishery based on young age
groups at a controlled level,

6 ZONAL DISTRIBUTION

The second Norwegian-Soviet acoustic survey conducted
in 1991 confirmed that during spring time the distribu-
tion of the blue whiting spawning stock is mainly in the
EC zone (Table 6.1). Only 18.2% of the blue whiting
stock was observed within Norwegian, Faroese and
International zones. During the summer period, only
insignificant observations were made of the blue whiting
distribution in the Norwegian Sea. It was, therefore,
impossible to describe the distribution of the stock in
the feeding areas in 1991,

Total catches of blue whiting in 1978-1990 divided into
areas and beyond areas of national fisheries jurisdiction
of NEAFC are presented in the Table 6.2,

7 DISTRIBUTION IN TIME AND SPACE OF THE
BLUE WHITING STOCK

The observations carried out during 1991 have provided
information concerning the distribution of the blue
whiting in time and space which was not known previ-
ously or updated in last year’s report (Anon., 1991a).

The Northern blue whiting stock has an extremely large
distribution area, especially during the feeding season,
and the investigations of population and age structure
are consequently extremely costly due to expensive mar-
ine surveys, Those costs would be a considerable bur-
den for any particular single country. Gaining essential
new information would be possible if more effort in
joint investigations is applied by all countries faking part
in the fishery, with ICES in the coordinating role.

An update of results concerning distribution of blue
whiting in the spawning and nursery areas is presented
below.

7.1 Spawning area

The distribution of concentrations of blue whiting within
the spawning areas is largely determined by the position
of the Eastern Boundary Slope Current,

In this area two general water masses can be distin-
guished; low salinity Irish coastal water separated by a
saline front from the oceanic waters further offshore. In
1988-1989, the distribution of blue whiting was further
west than usual, but in 1990-1991 the main concentra-
tions were located nearer the shelf (Monstad and
Belikov 1990 and 1991). This difference in the distribu-
tion pattern may be due to changes in the hydrogra-
phical situation at depth, with warmer water than usual
along the Irish coast,

The maturation of the blue whiting gonads was found to
be retarded in 1991 compared to previous years, and the
peak of spawning was observed to be 1-2 weeks later
than last year (Monstad and Belikov, 1991).

7.2  Nursery area

In the period 18 April - 4 May 1991, a Soviet-Irish
ichtyoplankton survey was conducted in the area west
and northwest of the British Isles (Belikov er al., 1991).
The survey comprised 67 stations carried out between
latitudes 51°00” and 60°00°N (Figure 7.1). Blue whiting
larvae were present at 28 stations. The larval distribu-
tion is similar to that obtained from surveys conducted
in the same area prior to 1991. The main concentrations
of larvae were collected between latitudes 51°00°-
54°00°N and 11°00°-13°00°W, Larvae were also taken
from around the Porcupine Bank and from deep waters.
The majority of the larvae (50.9%) were between




3.1-5.0 mm long with a mean length of 4.6 mm. Total
numbers this year were almost twice that of 1990 but
the area surveyed this year was approximately 30%
larger, which is perhaps the reason for the scale of the
difference,

The results of the international Q-group fish survey in
the Barents Sea and adjacent waters in August-Septem-
ber 1991 have shown that 0-group of blue whiting were
absent (Anon., 1991b).

§ RECOMMENDATIONS

1. The Working Group recommends the continuation of
the joint Soviet-Norwegian survey aimed at assessing
the blue whiting stock biomass in the spawning area
during spring,

2. The Working Group Recommends the continuation
of acoustic surveys in the Norwegian Sea in the
feeding period on a national basis. In 1991 only one
country conducted survey in this period. Due to the
problems about defining the distribution of in par-
ticular the younger year classes during this period of
the year, more effort should be put into this work.

3. The Working Group recommends observations of the
state of water masses in the spawning and feeding
areas for both the Northern and Southern stocks of
blue whiting be carried out during the acoustic sur-
veys. A detailed analysis of water dynamics in rela-
tion to the blue whiting distribution and migration
behaviour is required. This could increase the gen-
eral understanding of the stocks’ biology, especially
the spawning migrating pattern and stock separation
problems.

4, To avoid serious biases in the data set for the stock
analyses, it is strongly recommended that the coun-
tries participating in the fishery of blue whiting
frequently sample the catch and provide biological
data as well as catch data to the Working Group.
This goes especially for the mixed industrial fishery,
as a very high number of the youngest year classes
are taken in this fishery,

5. The results of surveys and investigations have pro-
vided some evidence of a separate Southern stock. In
order to assess and manage the Southern stock acous-
tic surveys are needed. The Working Group recom-
mends that more surveys should be undertaken to
investigate the total distribution area for the Southern
stock.

6. The Working Group recommends a workshop deal-
ing with problems concerning spatial distribution,
stock units and otolith readings for blue whiting. The
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problems encountered last year in relation to the
tuning of the VPA to data from acoustic surveys and
CPUE data has brought the Working Group to the
opinion that the following problems have to be
looked more carefully into during a workshop:

- the existence of a Hebridean and a Porcupine
stock of blue whiting, the connection to the
Southern stock and the possibility of assessing
these stocks;

- the possibility of assessing the Northern stock as
a combination of the assessment of the stock in
the feeding area and the stock in the spawning
area;

- the further consideration of age-reading prob-
lems.

The workshop is proposed for one week and should
take place at the end of 1992 at ICES Headquarters
with Jan Arge Jacobsen, Faroes, as Chairman.

7. The Working Group recommends that all of the
countries participating in fisheries in Divisions
Vild,e and Villa,b provide information on landings
and, where possible, discards of blue whiting,

8. The Working Group recommends that the members
from countries involved in directed blue whiting
fishery continve to provide their CPUE data both in
terms of catch/day and catch/hour from 1990
onwards in order that those data can be used in
further VPA tuning trials in a disaggregated form.

9 RE-ARRANGEMENT OF ICES WORKING
GROUPS

Comments from the Blue Whiting Assessment Working
Group:

In the proposal for the re-arrangement of assessment
working groups, ACFM suggested that the Blue Whiting
Assessment Working Group as a long-term objective
should be integrated into a new Mackerel, Horse Mack-
erel, Sardine and Anchovy Working Group.

The Working Group discussed the proposal taking into
account the biclogy, the fishery and the logistical prob-
lems of the various stocks. The number of participants
and stocks in such a combined Working Group may
make full plenary discussions difficult. It is important to
ensure that ail members of the group feel responsible
for all of the assessments,

The Working Group finds that similarities between sar-
dine and anchovy on the one hand and blue whiting on
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the other is not obvious. Sardine and anchovy are short
living species, and one is, therefore, dealing with other
problems than for blue whiting. These problems could
be solved better in a working group with other short
living species.

Combining the mackerel, horse mackerel and blue whit-
ing assessments into one Working Group could be a
possibility, although some of the methods used in the
assessment of mackerel and horse mackerel and of blue
whiting are different. There is also little overlap in the
fisheries.

The Working Group concludes that the best solution is
to combine the proposed Herring Assessment Working
Group with the existing Blue Whiting Assessment
Working Group. It is found that the methods used in the
assessments for these stocks are similar. The Group
believes that this will allow the possibility of using the
assessment methods of the Herring Assessment Working
Group for the Area South of 62°N for the blue whiting
stock also. If this combined group should become too
large, two groups, one for Herring South of 62°N and
one for the Atlanto-Scandian Herring and Blue Whiting
could be considered.
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Table 4.1 Landings (tonnes) of BLUE WHITING from the main fisheries,
1981-1990, as estimated by the Working Group.

Area 1981 1982 1983 1984 1985
Norwegian Sea fishery

{Sub-areas I + II and

Divisions Va, XIVa + XIVb) 520 738 110 685 52 963 65 9322 90 742
Fishery in the spawning

area {Divisions Vb, VIa,

VIb and VIIb + VIIc) 288 316 316 566 361 537 421 8652 464 2562
Icelandic industrial

fishery (Division Va} - 7 000 _
Industrial mixed fishery

{Division IVa-c, Vb, IIIa) 6L 754 117 578 117 737 122 806 97 765
Subtotal northern fishery 870 808 544 829 539 237 610 603 652 776
Southern fishery

{Sub-areas VIII + IX,

Divisions VIId,e + VIIg-k 38 748 31 590 30 B35 31 1733 42 8207
Total 909 556 576 419 570 072 645 776 695 596
Area 1986 1987 1988 1989 19901
Norwegian Sea fishery

{Sub-areas I + II and .

Divisions Va, XIVa + XIVb) 160 061 123 042 55 829 37 638 2 106
Fishery in the spawning

area (Divisions Vb, VIa,

VIib and VIIb + VIIIc) 534 2362 445 8842 421 636 473 165 463 495
Icelandic industrial

fishery (Division Va) - - - 4 977 -
Industrial mixed fishery

{(hivisions IVa~-c, Vb, IIIa 99 580 62 689 45 110 75 958 63 192
Subtotal northern fishery 793 904 631 615 522 575 591 738 528 793
Southern fishery

(Sub-areas VIII + IX,

Divisions VIId,e + VIIg-k) 33 082% 32 819% 30 B38 33 712 32 817
Total 826 986 664 434 553 413 625 450 561 610

Preliminary

Including directed fishery also
and Sub-area XII

Excluding directed fishery also

in Divisions VIIg-k,

in Divisions VIIg-k.

IVa




Table 4.2 Landings (tonnes) of BLUE WHITING from the Norwegian
Sea (Sub-areas I and II, Divisions Va, XIVa and
¥IVb) fisheries, 1981~1990, as estimated by the
Working Group.

Country 1981 1982 1983 1984 1985
Denmark - 473 - a3 -
Faroes 11,131 - 11,316 - -
France 5,093 2,067 2,890 - -
German Dem. Rep. 15,607 3,042 5,553 8,193 1,689
Germany, Fed. Rep.? 17,385 890 2 35 75
Greenland - - - - -
Iceland 4,808 - - 105 -
Norway 187 - 5,061 689 -
Poland 2,434 443 - - -
UK (Engl, & Wales) - - - - -
USSR 464,093 103,770 28,141 56,817 88,978
Total 520,738 110,685 52,961 65,932 90,742
Country 198¢ 1987 1988 1989 19901
Denmark - - - - -
Faroes - 9,290 - 1,047 -
France - - - - -
German Dem. Rep. 3,541 1,010 3 1,341 -
Germany, Fed. Rep.? 106 - - - -
Greenland 10 - - - -
Iceland - - - - -
Norway - - - - 566
Poland - 56 10 - -
UK (Engl. & Wales) - - - - -
USSR 156,404 112,686 55,816 35,250 1 540
Total 160,061 123,042 55,829 37,638 2 106
lPreliminary.

2Including catches off East Greenland (Division XIVb) (698 t in
1978, 204 t in 1979, and 8,757 t in 1980).

3Including purse seine catches of 29,162 t of juvenile blue
whiting.

4Catches taken in Division IVa.
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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
XITI), 1981-1990, as estimated by the Working Group.

Country 1981 1982 1983 1984 1985
Denmark 11,361 23,164 28,680 26,445 21,104
Faroes 23,107 38,958 56,168 62,264 72,316
France - 1,212 3,600 3,882 -
German Dem., Rep. 6,562 7,771 3,284 1,171 6,835
Germany, Fed. Rep. 935 701 825 994 626
Iceland 10,213 1,689 1,176 - -
Ireland - - - - 668
Netherlands 222 200 150 1,000 1,801
Norway 166,168 169,700 185,646 211,773 234,137
Poland 2,279 - - - -
Spain - - 318 - -
UK {Engl. & Wales) 6,000 - - 33 2
UK (Scotland) 2,611 - - - -
USSR 58,858 73,171 81,690 114,303 126,772
Total 288,316 316,566 361,537 421,865 464,265
Country 1986 1987 1988 1989 19901
Denmark 11,364 2,655 797 25 -
Faroes 80,564 70,625 79,339 70,711 43 405
France - - - 2,180 _
German Dem, Rep. 2,750 3,584 4,663 3,225 230
Germany, Fed. Rep. - 266 600 848 1 469
Tceland - - - - -
Ireland 16,440 3,300 245 - -
Netherlands 8,888 5,627 800 2,078 7 280
Norway 283,1622 191,012 208,416 258,386 281 0362
Poland - - - - -
Spain - - - - -
Sweden - - - - -
UK (Engl. & Wales) 10 5 3 1,557 13
UK (Scotland) 3,472 3,310 5,068 6,463 5 993
USSR 127,6133% 165,497 121,705 127,682 124 069
Total 534,263 445,884 421,636 473,165 463 495

lpreliminary.

2Including directed fishery also in DPivision IVa.




Table 4.4 Landings (tonnes) of BLUE WHITING from the mixed
industrial fisheries and caught as by-catch in
ordinary fisheries in Divisiens IIIa, IVa-c, Vb and
IIa, 1981-1990, as estimated by the Working Group.

Country 1981 1982 1983 1984 1985
Denmark 35,066 34,463 38,290 48,939 35,843
Faroes 3,133 27,269 12,757 9,740 3,606
France - 1,417 249 - -
German Dem. Rep.? - - - - -
Germany, Fed. Rep.? - 93 - 566 52
Ireland 2,744 - - - -
Netherlands - - - 122 130
Norway 18,627 47,856 62,591 58,038 54,522
Poland? 229 550 - - -
Sweden? 1,955 1,241 3,850 5,401 3,616
UK (Engl. & Wales)? 4,689 - - - -
UK (Scotland) - - - - =
Total 61,754 117,578 117,737 122,806 87,769
Country 1986 1987 1988 1989 19990
Denmark 57,315 28,541 18,114 26,605 27,052
Faroes 5,678 7,051 492 3,325 5,281
France - - - - -
German Dem. Rep.? - 53 - - -
Germany, Fed. Rep.2 - 62 280 3 -
Ireland - - - - -
Netherlands 1,114 - - - 20
Norway 26,941 24,969 24,898 42,956 29 336°
Poland? - - - - -
Sweden? 8,532 2,013 1,226 3,062 1 503
UK (Engl. & Wales)? - - - 7 -
UK {(Scotland) - - 100 - -
Total 99,580 62,689 45,110 75,958 63 192

lpreliminary.

2Reported landings in human consumption fisheries.

}Including mixed industrial fishery in the Norwegian Sea.

‘Reported landings assumed to be from human consumption
fisheries.

17
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Table 4.5 Preliminary data on landings (t) of BLUE WHITING in 1981 based
on information from Working Group members.

Country Area Jan Feb Mar Apr May Jun Jul Aug Total

USSR ITa - - 77 - - 1 28292 13634 42 488
Vb 1698 174 1 11027 35679 4162 11338 15354 79 433
VIb - - 308 500 - - - - 808
VIiIib,c - - 120 - - - - - 120
VIIg-k - 1 3529 - - - - - 3 530
VIII - - 236 - - - - - 236
XII - 225 7918 474 - - - - 8 617

Sum 135 433

Faroe IVa 34 166 - - - - 38 - 239
Islands Vb - - - - 2731 336 - - 3 067
VIa - 1709 - - - - - - 1 709

ViIc - 53 - - - - - - 53

VIik - - - - 552 102 - -~ 654

Sum 5 722

Denmark IIIa 310 1008 1035 613 - - - - 2 966
IVa 22 - - - - - - - 22

IVb - - - - 404 - - - 404

Sum 3 392

Norway ITa - - - - 100 - - 100
IVa 2005 166 803 2988 18652 8943 650 34 307

Vb - - - - 495 - - 495

Va - - 1049 57929 4745 - - 63 723

VIIb,c - 4263 28260 3913 - - - : 36 436

VIiIig-k 782 532 - - - - 1 314

Sum 136 375

GSR Vb 240

Grand total 281 lé62
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Table 4.6,1 Length distribution (%) of BLUE WHITING

for the USSR directed fishery in 1990.

DIVISIONS

Length
cm

Vb, VIIbc  VIIg-k

Ila

17
18
19
20
21
22
23
24

1.

.7

0
1
1
2
4
4

.5

10
11
12

4

2
2

.2

7

11.3

6.3

1

3.0
4

1.

25
26
27
28

6.7
12

9.8

.

7.
11.
12,
12

7

.0

4,

29
30

.1
.8
8

13.3 13
11

4

6

8

31

6.

.7

1

7

32

4
4
3

33

.2
3.2

3.0

34

35

3.3

T

1

0

36
37

1

.8
.2

0
0

0.7
1

1.
3

38

0.

39

40
41

42

43

44
Nunmber
sp.N

600

300

266

673

Mean

25. 29.2 29

28.

length




May
Vb

.4
L

May
VIia
2.

Mar Apr Apr
VIIb,c VIIg-k VIIb,c VIa
0.

Mar

Feb

Norwegian directed fishery in 1990.
VIIb,c VIIb,c

Jan

Table 4.6.2 Length distribution (%) by month and division for the

Length

CIt
20
21
22
23
24

20

.

3.

0.4

0.
3.8
10.0
15.
21,
i1.
7.0
6.8
1.
.2

.1
7.
14,
12.
13.
13.8
.8
0.6

15.

i6.
13.8
8.0
4
.7
.4
0.3

.4
.4
.7
14,
.6
.4

15.
13.0
.
7.
0.

8.0
.1
.3
.2

g
8
.2

1.2

.3

ig0.
12
12
21.
8.
6.
0
0.2

8.5
.9
.6
.8
.4
.3

11.

10,

13

11.

10

11,
6.5
0

.0
5.2
14,
.5
.3
0.3
.2
.1
.1

3
17.6
14,
12
11.

9

5.

0.

10.9
12,
16.1
16.3
8.2
2,
0.

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

e —

o O

—~
oo

585 478 476 222 N 331 243

453




Table 4.6.3 Length distribution (%} of BLUE WHITING
for the Netherlands fishery in 1290,

VIIj-k Iva Via VIiIb,c
Length Qua,l Qua.2 Qua.2 Qua.2
cm % % % %
18 0.5
19 0.5 0.5 0.1 0.3
20 3.1 3.1 0.4
21 6.8 7.8 0.1 1.1
22 6.8 5.7 1.3 3.1
23 5.9 1.0 1.7 5.0
24 7.3 1.0 4.0 7.7
25 3.7 19.9 15.6 9.4
26 5.8 17.17 i3.3 10.2
27 9.9 24.0 13.8 16.3
28 8.9 2.9 13.1 13.0
29 9.4 7.8 13.6 11,0
30 7.9 3.6 10.5 8.1
31 5.2 2.6 6.0 6.1
32 3.1 2.6 6.0 3.3
33 3.1 1.6 6.4 2.8
34 2.6 0.5 2.0 1.2
315 3.7 1.1 6.7
36 0.5 0.4 0.3
37 0.5 0.4 0.2
38 0.4
38 0.4

N 101 192 393 1243
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Table 4.6.4 Length distribution (%) of BLUE WHITING
from the Netherlands fishery, spring 1991

Length VIib,c VIiIb,c VIIb,c VIiIb,c VIa

cm Qua.l Qua.2 Qua.2 Qua.2 Qua.?
20 1
21 2 1
22 1 1 3
23 4 5
24 1 4
25 1 6
26 5 5
27 4 17 25
28 4 13 22 25 2
29 7 15 25 30
30 24 26 26 19 2
31 i2 22 15 16 5
32 19 14 14 12 1
33 17 28 8 11 11
34 16 19 8 5 9
35 9 8 5 5 6
36 6 2 2 5 16
37 3 2 1 15
38 2 3 7
39 1 2
40 1
41 1

~)
o0

N 119 147 159 179




Table 4.6.5 Length distribution (%) of BLUE WHITING
from the Faroes fishery in 1990.

Length May Vb June Vb

cm % %
18 0.45
19 0.91
29 0.45
21
22
23 0.58 0.45
24 0.91
25 1.16 1.36
26 6.36 9.09
27 15.61 16.36
28 15.03 17.27
29 12,72 17.73
30 10.98 14.09
31 10.98 5.91
32 4,62 7.73
33 5.20 3.18
34 6.94 2.27
35 4,05 0.91
36 4,05 0.45
37 1.16
38 0.45
33 0.58

N samples 173 220
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Table 4.6.6 Preliminary length distribution (%) of BLUE WHITING

from USSR (January-June} in 1981.

DIVISIONS

VIiIb,c VIIg-k

IVa Vb, VIa VIb

ITa

Length
cm

1.

1
10,

19
20
21

.

0
0
.0

3.

0
0
0

0.8

5. 4

2

9.
25.

4
28,

4

2.0

0

22

2
2

2.0
2

29.0
14

.

1.0
13.
33.
31

0
0
0

44

23
24
25

.0

19.7
15

0
0

20.
36,

18,0

7.

4

.0 .6

3.0

4

26.0

26
27
28
29
30
31
32

4

0
0

9,

5,

.1

.5

a
12,

.4

3.

4.0

12

16.6
11.
11

16.5
10

1.

4

.0

2
1

1
2

.5

7

33

.4
2.0

34

2

1

35

™~ o 1
L =]

36
37
38

(321
<

0.5

0.3

39

™mom

<

[Te Rty )
o O

40

41

42
Number

sp.N

<

100 100 350 100 200 354

50

Mean

29,2

23,0

8 27, 22

25,7 25,

22

length



Taple 4.6 7A Preliminary length distribution (%) of blue whiting by
month and divigion for the Norwegian mised fishery 1991,

tangth Jan Jan Febr May Jun Aug Sept
am I1a Iva va IVa IVs IVa IvVa. ..

14 6.1
15 28.0

16 31.8
17 ¢ ng

18
19
29
21
22
23
24

2%
26 30.0

2.4
3.7
27 12,0 €.1
7.3
1.2

2.7
13.7
49.3 37.9 1.0
19.2 32.¢6 38,0
11.90
2.7

b o b
o axoon B
B O =3 OF -1 o

OO oo

8.5 37.0
14.0

=L
W~ e o o

28 22.0
29 1.4 0.8
30 2
31 0.8

3z

33

34

35 1,2

o o B
oo o

N 50 73 95 100 126 50 82
T 23.6 23.9 23,7 25,0 25.3 28.7 19,1

Tahle 4.6.75 Pfeliminary length distribution (%) of blue whiting by
month and division for the Norwegian directed fishery in 1991,

25

Length Jan May Apr + May May  March April Febr Margch  April
cm Ila IIa IVa. .. IVa Vh VIa Vis VYITha Y¥IThe  VYITha

20 ' '
21
22
23 1.9 1.4
24 22.8 4,3
25 31,5 2,6 17.1 16.1 2.2 6.1 0.8
26 16.8 20,0 16.9 1.8 1,3 4,0 0.1 1.3
27 15,1 10,0 12.1 5.3 8.0 6.2 §.0 5.2 2.5
28 1.8 2.5 1.4 3.2 7.9 7.1 7.3 6.0 9.6 14.6
29 8.4 8.6 8,9 5.3 1i.5 1z2.4 6.0 12.4 13.8
30 8.4 11.4 7.3 18.4 17.7 12.3 16,0 17,3 17.1
31 14,3 12.9 12.1  21.1  19.% 16.4 12,0 19.3  22.1
32 16,8 4,3 16,1 15.8 8.8 18.2 12,0 8.3 7.8
33 G.8 2.9 3.2 2,6 10,6 11.3 8.0 8,17 10.6
34 1.7 5.7 1.6 13,2 8.0 7.9 8.9 7.1 4.6
35 2.5 2.4  10.3 7.1 3.3 12,0 5.5 4.8
36 0.3 4.0 5.4
37 2.0
38 2.0

57 119 70 124 114 113 421 50 400 224

22.1

N
1 23.9 29,3 28.6¢ 29.2 31.8 33.5 32.3 32.0 31.6




Table 4.6.8 Preliminary length distribution (%) of blue whiting
by quarter from the Netherlands fishery 1991.

Length VIIb,c VIib,c Via

cm Qua.l Qua.?2 Qua.2
20 0.2
21 0.6
22 1.0
23 1.9
24 1.¢
25 1.4
26 2.1
27 8.5
28 3.4 12.4 2.6
29 5.9 14.4 6.0
30 20.2 14.6 2.6
31 10.1 10.9 6.4
32 16.0 8.2 1.3
33 14.3 9.7 14.1
34 13.4 4.7 11.5
35 7.6 3.7 7.7
36 5.0 1.9 20.5
37 2.5 0.6 19.2
38 1.7 0.6 9.0
39 0.2 2.6
40 1.3
411 1.3

(=]

N 119.0 485.0 78.




Table 4.7 BLUE WHITING.
Catch in number (millions) by age group in
the directed fisheries (Sub-areas I and

II, Divisions

va,

XIVa + b, Vb, VIa + b,

VIIb,c and VIIg,h,j,k}, 1981 - 19380,

Age 1281 1982 1983 1984 1985
0 - 1.2 2.5 63.6 871.4
1 4.0 1.7 290.4 417.6 127.4
2 40.1 48.6 239.1 1,394.1 1,341.6
3 322.8 123.1 164.1 277.%9 1,588.1
4 225.3 371.0 1%4.1 211.9 199.3
) 501.5 212.6 411.4 259.2 161.0
6 539.0 251.0 284.4 420.2 303.7
7 448.5 250.7 274.0 253.1 248.7
8 618.3 259.3 283.5 190.,3 167.2
9 573.2 278.7 219.9 151.6 91.7

10 718.3 259.8 152.6 113.8 87.8

11 343.,6 158.5 71.5 57.7 73.1

124 386.6 247.6 92.5 79.8 94.5

Total 4,721.2 2,464.1 2,680.0 3,890.9 5,355.3

Tonnes 809,054 427,341 416,730 481,872 554,640

Age 1986 1987 1988 1989 13901
0 51.9 8.1 3.6 36.5 8.4
1 161.9 280.8 93.2 86.4 537.8
2 263.3 361.0 403.2 359.4 353.1
3 1,559.5 580.2 416.2 1,176.7 565.7
4 1,464.,3 1,780.2 611.2 696.2 709.1
5 298.,7 680.3 1,238.9 785.7 489.2
6 156.4 118.2 584.9 680.7 562.1
7 192.2 84,9 77.8 127.2 291.7
B 185.8 117.1 50.7 44 .8 75.5
a 166.4 99.7 32.4 23.8 26.6

10 172.1 48.3 28.3 15.2 15.5

11 108.7 60.1 8.8 8.9 42.9

12+ 105.7 86.6 11.8 12.9 33.4

Total 4,886.92 4,316,5 3,571.0 4,054.4 3,711.0

Tonnes 694,314 571,659 477,552 521,415 465,601

lpreliminary.

27
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Table 4.8 BLUE WHITING,

Catch in number {millicons) by age group
in the mixed industrial fisheries (Sub-

area IV, Divisions IIXIa, Vb, and Va)
1981 - 1990,

Age 1981 1982 1983 1984 1985
0 - 3,450.1 336.3 446.4 184.3
1 65.1 45.3 1,844.2 1,650.8 891.4
2 81.4 41.3 390.0 587.7 365.0
3 191.9 80.9 38.4 49.7 173.8
4 58.4 112.8 47.7 12.8 37.4
5 20.1 29.2 55.6 12.6 13.4
6 16.7 2i.6 12.2 10.4 13.8
7 17.8 14.8 12.8 6.1 5.8
8 15.7 1i2.0 2.6 2,2 5.6
g 4.4 5.2 5.8 2.7 i.8

10 4.9 1.8 4.2 2.6 3.0

11 3.6 - 9.6 0.9 1.4

12+ 3.0 3.6 4,2 0.7 6.3

Total 483.0 3,816.6 2,463.6 2,785.5 1,697.0

Tonnes 61,754 117,578 124,737 122,806 897,768

Age 1986 1987 1988 1989 19807
0 - 226.8 12,3 1,871.6 0.5
1 395.0 174.5 185.1 578.9 874.8
2 334.7 105.7 84.3 183.7 167.6
3 134.6 85.4 83.4 70.0 49.5
4 184.4 88.9 40.2 33.5 11.8
5 79.7 32.8 44 .0 24.1 7.0
6 24.3 15.6 24,0 12,2 3.8
7 7.3 8.2 3.3 5.9 4.9
8 11.0 5.1 2.1 2.1 0.6
9 7.3 3.8 1.0 0.8 0.4

i 3.9 0.2 0.2 0.3 -

11 3.8 - - 0.4 -

124 3.5 - - 0.3 -

Total 1,189.4 748.0 47¢.9 2,783.8 1,120.9

Tonnes 99,580 59,952 45,110 15,978 63,1985

lPreliminary.




Table 4.9 SU¥ OF PRODUCTS CHECK
Blue Whiting in the Northern Area
CATEGORY: TOTAL

CATCH IN NUMBERS UNIT: miltions

1981 1982 1983 1984 1985
0 0 3 339 510 1056
1 69 454\\512133u\1\?0685k“ 1019

2 12 90 328 1982 1707

3 515 204 202 328 T762
4 284 484 241 225 237
5 522 242 465 272 174
6 556 273 295 431 318
7 466 266 285 258 254
8 634 271 285 192 173
9 578 284 225 154 93
10 723 262 156 116 91
11 347 159 81 59 74
12 234 136 43 50 52
13 75 42 26 15 21
14 50 46 12 8 12
16+ 31 28 10 7 9
TOTAL 5206 6281 5132 6676 7052

Tshle 4.10 SUM OF PRODUCTS CHECK

Blue Whiting in the Northern Area
CATEGORY: TOTAL

HEAN WEIGHT AT ABE IN THE CATCH

1981 1982 1983

4 027 .018 .018
i .063 048 046
2 092 094 .094
3 118 136 138
4 .139 152 .152
5 +145 162 162
& .155 .178 178
7 170 .195 195
8 178 . 200 200
9 .187 204 204
10 .199 213 213
11 .208 234 <234
12 228 .228 228
13 .234 298 .258
14 . 249 242 .242
15+ . 257 .258 .258

UNIT: kilogram

1984 1885
.027 014
.036 .038
.086 .080
.104 .102
<142 129
157 164
.164 .178
178 . 200
189 .208
.186 . 218
197 225
.202 . 233
.194 .233
225 . 243
223 .251
.242 279

1086 1987
52 236
557 455
508 467
1694 666
649 1869,
3?3H“””‘?13“
181 134
200 104
197 122
174 103
176 a8
113 60
67 42
26 21
8 1
8 13
6078 5064
1986 1987
033 .020
040 .056
081 .092
113 .109
132125
168 .148
202 178
209 .209
243 221
246 222
242 251
255 249
260,252
272 274
307 242
305 .266

1988

16
278
488
500
651

1293

09-.._
81
53
33
28

= N WO AD

4052

1988

024

061
.087
107
131
142
.158
181
.199
222
241
276
.232
. 263
L4379
.229

1989

1908

664

541

1238

725

804
~588...

192

47

25

14

9

11

1

1

1

~a,

6809

1989

014
. 065
089
.106
130
150
.158
174
206
224
225
222
246
. 295
.390
.279

29

1990

9
1413
521
615
728
496
566

o *297 (RS ﬂfnﬁ

26 1A% 7, Ay
27
16
43
33
0
0
0

4840

1990

.024
045
075
108
124
.150
.168
175
215
217
254
234
.323
000
.000
.000
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Table 4,11.1. Catch per unit hour in the directed fisheries 1982-1990 (fishing

gear -~ mid-water trawl). GRT-classes 1-5 are given at bottom of
the table,

DPivision IIa - t/hour

GRT Time
class Country period 1682 19283 1984 1985 1986 1987 1988 1989 1990

3 USSR Apr-Oct - (.87 - 1.86 1.63 2.47 - 2.29 1.50
3 German Jul-Sep - - - - - - 0.82 0.83 -
Dem. rep.

4 German May-Jun 1.00 2.35 1.40 2.57 5.40 1,63 - - -

Dem,Rep. Jul-Sep 1.21 1.10 2.57 2.29 2,30 0.80 - 1.34 -
Oct-Dec 2,25 2,70 - 1.2z 2.70 0.94 - - -

USSR Feb - - - - 3.58 2,21 0.73 - -
Mar-apr 1.84 - 7.80 0.87 4,12 3.54 3.55 1.96 4.88

May-Jun 1.35 1.73 3.06 2.48 3.08 2.34 2,57 - 1.94

Jul-Sep 2.85 0,60 2,85 3.16 2,27 2.28 2.02 2.48 1.96

Oct-Dec 2.99 - - - 1.42 1.%0 2.12 - -

5 USSR Jan-Sep - - - - 5.43 2.51 - - -

Division IVa - t/hour

1 Norway Apr-May 17.39 16.51 8.68 - 2,18 - 18.40 - -
2 Norway Apr-May 13.75 18.31 7.01 15.70 - 7.91 7.64 5.03 -
Nov - ~ 4,501 - - - - - -

3 Noxway Mar - - - - - 7.93 - - -
Apr-May 15.03 21.19 - 17,26 - 5,27 17.86 9.39 -

Division Vb - t/hour

1 Norway Jan - - - - 11.86 - - - -
Apr-May 4.88 - 12,40 16.19 13.43 - 10.47 - -

Nov-Dec - - 25.08 12.55 - - - - -

2 Norway May - - - - - - - - 8.77
3 German Jan-Mar - - - - - 1.47 - - -
Dem, Rep Dec - - - - - 1,13 - - =
Norway Apr-May - - ~ 24,85 - 13.96 16.47 6.37 15.55

Jun - - - - - - - - 20.24

USSR Apr-Jun - 0.38 - 7.05 - - - 3.91 2,91
Jul-Dec - - - - - - - - 1.80

4 German Jan-May 2.12 2.08 - 3.50 1,40 0.18 - - -
Dem.Rep. Jun-Jul - - - 3.58 2.50 1.86 1.52 0.89 -

Aug - - - - 2.10 0,97 2.58 - -

Sep-0ct - - - - - 0.64 - 1.28 -

Nov-Dec - - 2,20 1.58 - - - - -

USSR Jan~Feb 5.16 3.05 1.74 3.71 3.12 2.37 2.15 - 3.91
Mar-May 4,58 4.12 4.57 4.99% 5.22 4.87 4.75 6.01 3.99

Jun-3ug 3.03 3.16 4.29 5,33 5.41 5.45 2.36 3.51 3.87

Sep~Dec - 2.77 3.70 - 3.27 2,06 3.65 - 3.47

5 USSR Feb-0ct - - - - 7.50 3.20 5.67 - 5.41

{cont'd. )




Table 4,11.1 (cont’d)
Division VIa -~ t/hour
GRT Time
class Country period 1982 1983 1984 1985 1986 1987 1988 198% 19380
2 Norway Jan-Feb - - - - 11.90 14.84 - - -
Mar-Apr 36.30 49.04 25.21 20.05 21.50 24.78 15,94 12.33 13.29
May - - - - 22.38 10.62 21.15 7.97 9.31
3 Norway Feb - - - - - 10.81 - - -
Mar-Apr 42.38 42.83 28.78 22.29 - 20.53 23.36 14.41 15.25
May - - ~- - - 12.07 26.18 15.87 12.19
Division VIb - t/hour
2 Norway Mar - - - - - - - 9.68
3 German Mar-Apr - - - - - - 3,11 -
Dem, Rep.
4 USSR Apr-Jun - - - - 4.80 4,42 5,60 6.1 3.07
Divison VIIb,c¢ - t/hour
1 Norway Mar - - 21,08 - - - 25,09 - -
2 Norway Jan - - - - - - - - 12.80
Feb-Apr - - 27.74 26,83 25.35 21.74 18.29 25.26 14.66
3 Norway Jan-Feb - - - - - - - 30.00 22,40
Marxr - - - - - 24,02 32,29 37.61 21.69
Apr - - - - - 38.35 29.55 34.26 22,29
Nov - ~ 8.00132.08 - - - - -
German Mar - - - - - - - 1.68 -
Dem.Rep.
USSR Mar-Apr - - - - - - - - 2.35
4 USSR Feb-Mar - - 4.72 6.21 3.83% 4.49%2 5.61 6.64 6.32°
5 USSR Feb-Mar - - - - 10.20 -~ 6,48 - 5.85
Division VIIg-k -~ t/hour
2 Norway Jan - - - - - - - - 46.00
Feb-Mar - - 14.58 - - 35.54 25,93 26,45 25.74
3 Norway Jan - - - - - - - - 12.65
Feb-Mar - - - - - 35.24 53.71 34.41 16.00
German Feb-Mar - - - - - - - 3.76 -
Dem. Rep.
USSR Feb-Apr - - - - - - - - 3.35
4 German Feb-Mar - - - - 7.20 3.21 5.09 - -
Dem.Rep.

{cont’d}
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Table 4,111 {cont'd.)

USSR Feb-Apr - - 3.85 12.30 6.96 4.96% 6.13 7.88 6.34
Dec - - - - - - - - 1.85
5 USSR Feb-Apr - - - - - - - - 7.12

Division XII - t/hour

3 German Mar-Apr - - - - - - - 2,25 -
Dem, Rep.

4 USSR - Feb-Apr - - - - - - - - 3.74

5 USSR Apr - - - - - - - - 4.88

lone trawl only.
2Refers to Feb-Apr.
IRefers to Mar-Apr.

GRT~class 1; 100 - 499.9.
GRT-class 2: 500 - 999.9,
GRT-class 3: 1.000 - 1,999.9.
GRT-class 4: 2.000 - 3.999.5,

GRT-class 5: 4.000 and more.
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Table 4.11.2 USSR catch per hour for the BLUE WHITING directed fisheries in Division
IIa for 2,000-3,999.9 GRT vessels using mid-water trawls, 1982-1990.

1382 1983 1984 1985 1986 1987 1988 1989 1390

Month
Catch (tonnes)
USSR
January 8,003 - - - 1,069 - 8 - -
February - - - - 3,622 2,423 126 - -
March 375 - - - 463 1,483 631 - -
April 618 - 1,782 62 529 9,182 176 220 39
May 46,089 15,188 6,131 3,289 455 5,104 2,034 - -
June 27,617 7,919 16,564 25,03% 27,967 31,833 24,678 - 31
July 6,820 1,172 11,842 33,177 47,485 34,022 10,818 1,127 i26
August - - 15,609 20,969 32,608 23,5%4 1,142 562 837
September 2,921 - 492 5,311 9,269 6,256 407 - 17
QOctober 1,121 - - - 1,812 2,944 - - -
November 379 - - - 966 - 143 - -
December - - - - 268 - 139 - -
All months 93,943 24,279 52,420 87,839 126,520 111,995 40,311 1,909 1,050
May - Oct 84,568 24,279 50,638 87,777 119,596 103,753 39,088 1,689 1,011
Effort {hours)
January 1,045 - - - 622 - 11 - -
February - - - - 1,013 1,093 32 - -
March 285 - - - 135 437 171 - -
April 256 - 222 68 119 2,578 135 112 9
May 17,106 7,300 2,247 1,900 160 2,001 884 - -
June 14,209 6,094 5,160 9,550 8,616 13,790 9,495 - i6
July 5,983 1,963 4,315 11,600 16,490 14,734 5,409 4890 46
August - - 5,292 7,350 16,014 9,526 544 201 480
September 640 - 194 2,360 5,252 3,087 313 - 12
October 341 - - - 1,579 1,581 - - -
November 16l - - - 544 - 51 - -
December - - - - 255 - 76 - -
All months 40,026 15,357 17,430 32,828 50,799 48,827 17,121 793 572
May - Oct 38,279 15,357 17,208 32,760 48,111 44,719 16,645 681 564
CPUE {tonnes/hour)

January 7.66 - - - 1.72 - 0.72 - -
February - - - - 3.58 2.22 3.94 - -
March 1.32 - - - 3.43 3.40 3.69 - Bl
April 2.41 - 8.01 0.91 4,44 3.57 1.30 1.96 4.88
May 2.69 2,08 2,73 1.56 2.84 2.55 2.30 - -
June 1.94 1.30 3.21 2.62 3.25 2.31 2.60 - 1.94
July 1.14 0.60 2.74 2.86 2.88 2.31 2.00 2.35 2,74
August - - 2,985 2.84 2.04 2.50 2.09 2.80 1.71
September 4,56 - 2.54 2.25 1.77 2.03 1,30 - 1.42
October 3.29 - - - 1.15 1.86 - - -
November 2.35 - - - 1.78 - 2.80 - -
December - - - - 1.05 - 1.83 - -

(cont'd.)
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Table 4.11.2 (cont'd.)
All months 2.35 1.58 3.01 2.68 2.49 2.29 2.28 2.41 2.5
May ~ Oct (1) 2,21 1.58 2.94 2.68 2.49 2,32 2.35 2.48 1.84

(2} 2.78 2,72 1.33 2.83 2.17 2.26 2,06 2.58 1,84
(1} CPUE = total catch/total effort.
(2) CPUE = (monthly CPUE)/no. of months.
Table 4.11.3. UK (Scotland) catch (in tonnes) per hour for the

B BLUE WHITING industrial mixed fishery, 1989-199%90.
Year 1989 1290
Division VIia VIiic VIa VIIc
Month Catch Eff CPU Catch Eff CeU Catch Eff CPU Catch Eff CPU

t h  t/h t h t/h t h t/h £ h t/h
Apr 2,921 233 12.54 2,062 280 7.36 44 32 1.38 3,863 203 19.03
May 1,480 178 8.31 - - - 1,888 361 5.23 - - -
Jun - - - - - 198 53  3.74 - - -
Table 4,11.4 Aggregated USSR CPUE weighted catch in tonnes per hour, in

the Northern BLUE WHITING fishery, 1980-1990.
Year

Division

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
ITa 3.75 3.07 2.90 2.36 3.00 2.68 2.98 2.21 2.50 2.19% 1.83
Vb 5.55 5.71 4.52 3,44 4,39 4.99 5.54 3.97 4.46 4.18 4.82
VIb - - - - 3,92 6.74 4.94 2.91 5.60 4.43 3.07
VIIbmc - - - 4.12 4,75 S5.58 4.53 4.47 5,70 5.39 6.15
ViIg-k - - - - 4.05 10.48 10.48 - - 6.32 6.50
XiI - - - - - - - - - - 5,18
Overall 3.87 3,39 3.57 3,13 3.88 4.30 4.13 3.12 3,76 4.16 5.21

ACPUE




Table 4,12.1. Extended Survivors Analysis
Data from:

BLUE-WHITING-NORTHERN CATCH IN NUMBERS
NORTHERN BLUE WHITING TUNING DATA.
Data for 3 surveys over 9 years

age range from 3 to 11

ages lower than 3 treated as recruits
catchability independent of age for ages >= 4
regression type = ¢

tapered time weighting applied

power = 3 over 20 years

prior weighting not applied

final estimates not shrunk towards mean
estimates with s.e.’s greater than that of mean
minimum s.e. for any survey taken as 0,30
minimum of 5 points used for regression

Log reciprocal catchability (LRC)
Log standard deviation (LSD}
Norway, Spawning Area, Acoustic
Agegroup
3 4 5 6 7 8 9 10 11

LRC 0.10 -0.29 -0.,29 -0.29 -0.29 -0.29 -0.29 -0.29 -0.29
LSD 0.39 0.24 0.3% 0.66 0.95 1.27 1.50 1.75 1.92

USSR, Spawning Area, Acoustic

[+3]

LRC 7.19 6.84 6.84 6.84 6.84 6.84 .84 6.84 6.84
LsD 0.60 0.%56 0.80 0.96 1.23 1,77 2.13 2.50 2.71

USSR, CPUE Div IIa, July

LRC 8,68 8.82 8.82 8.82 8.82 8.82 8.82 8.82 8.82
Lsp 1.38 1.17 1.59 2.28 2.68 3.91 3.57 6.78 5.75

Log population residuals for each fleet (zeros - missing)

Norway, Spawning Area, Acoustic

{cont’d)
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Table 4,12.1 (cont’d)

Year

g2
83
84
85
86
87
88
89
a0

USSR,

82
83
84
85
86
87
88
89
90

USSR,

82
83
84
85
86
87
88
89
90

Agegroup

3 4 5 6 i

-0.02 90.23 0.13 0.33 0.66
0.24 -0.01 0.55 0.59 0.76
-0.28 -0.08 -0.12 -0.30 -0.18
-0.02 -0.43 -0.16 -0.23 -0.35
-0.82 -0.23 -0.13 -0.66 -0,97
-0.09 0.23 -0.23 -0.94 0.01
0.21 0.22 0.49 0.61 0.48
0.62 0.23 0,38 ~0.12 -1.06
0.13 ~0.16 -0.02 0.27 -0.69

Spawning Area, Acoustic
3 4 5 6 7

-1.34 -0.43 ~0.55 -0.37 0.04
0.53 0.29 1.15 0.86 0.37
0.56 -0.55 -0.34 0.74 0.72
0.53 -0.57 -0.48 0.59 -0.39
0.32 1.15 0.88 0.03 0.16

~0.49 0.31 0.22 0.62 0.41

~0.47 -0.54 -0.14 ©0.26 1,27
0.18 0¢.12 0.15 -0.01 0.75
0.06 0.15 0.23 -0.43 -1.26

CPUE, Div IIa, July
3 4 5 6 7

.24 0.51 1.61 1,73 2.05
.13 0.38 1.04 1.56 1.59
.55 -0.72 0.19 -0.14 -0.71
.36 0.50 -1.29 1.%2 1.36
.69 1.66 1.59 0,00 0.58

1.75 1.55 -0.24 0.00 0.00
-1.35 -1.10 -0.31 -0.25 -0.02
-1.65 -1.01 -0.89 -1.02 -1,21
-1.28 -1,61 -1.06 -1.29 -3.07

Moo R

0.73
0.96
-0.65
-0.24
-1.00
0.16
0,98
0.05
-1.3%

.64
.35
.33
.06
.07
.13
.95
.51
.02

-1
NN OoO OO0 oo

.17
.20
.34
.17
.00
.00

0.00
-0.95

¢.00Q

OO N

0.

0.
-0.
.63
.09
.37
.13
.26
02

-1
-1

0.
e.
1.
0.
0.
0.
0.
2.
~0.

1.
.28

2

69
87
45

66
02
12
05
58
55
69
85
58

91

0.27

SO Oo

.17
.00
.78
.00
.21
.51

10

-0.57

0.64
-0.46
-0.45
-0.86
~-2.04
~0.04
-0.73

0.25

10

0,87
.29
.01
.52
.77
.40
.24

2.37
-1.91

O H OO Ko

10

0.00
.30
.05
.19
.00
.00
.00
.00
.00

OO OO W N

11

0.07
0.54
-1.49
-0.57
-1.01
-0.43
-0.01
~-0.74
0.81

11

-0.12
-0.9%0
0.57
-0.85
1.50
1.41
1.18
0.50
-1.06

11

.00
.13
.00
.89
.00
.00
.21
.13
.00

l

OHF O OO OoORO




Table 4.12.2 Various VPA-runs.

Flests From Tuning From Separable VPA
Acoustic
survey Acoustic
spawning SSB SSB estimates
Year No, area Age Fos mill.t Fog mill.t  TSB SSB mill.t
1990 2 Norw.+USSR | 0-12+ | 0.295 3.2 0.291 2.2 4.5
1950 1 Norw, 0-12+ | 0.145 4.8 0.141 4.3 9.6 5.1-57
1990 2 Norw.+USSR | 0-10+ [ 0.258 35 0.257 2.5 5.2
1990 1 Norw. 0-10+ | 0.153 4.5 0.156 3.7 7.8
1589 2 Norw.+USSR | 0-12+ 0.06 9.9 0.061 11.3 44.0
1989 1 Norw. 0-12+ | 0.203 54 0.200 3.3 8.4 57-6.1
1989 2 Norw.+USSR | 0-10+ 0.051 11.0 0.052 12,2 40.8
1989 1 Norw. 0-10+ | 0.164 6.0 0.162 4.0 11.0
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Table 4,12.3

BLUE WHITING - NEA

102

Norway, Spawning Area/fcoustic

82,90

1,1

3.11

1, 2431, 6676, 3335,3470,3656,3231,2239, 384,985
1, 2108, 2723, 6511,3735,3650,3153,2279,1182,531
1, 1514, 1616, 1719,1858,1128, 567, 440, 348, 80
1, 9150, 1336, 999, 985,1115, 639, 370, 256,183
1, 7183, 7340, 1159, 383, 251, 373, 151, 174, 73
1, 8050,22357, 4697, 282, 417, 385, 159, 27,111
1, 8799,12271,20285,7323, 723, 617, 326, 398,126
1,22270, 9973,106504,7803, 933, 293, 177, 46,148
1,12670,11228, 5587,6556,3273, 516, 183, 108, 81
USSR, Spawning &rea/Acoustic

82,90
1,1

3,11 |

1, 0.54, 2.75,1,34,1.38,1.57,2,35,1.73,1.29,0.65
1, 2.33, 2.93,9.39,3.88,1.97,1.37,0.78,0.66,0.10
1, 2.90, 0.80,1.10,4.20,2.20,1,20,1.70,1.20,0.50
1,13.22, 0.93,0.58,1.78,0.86,0.61,0.58,0,54,0,11
1,18.75,23.18,2.54,0.61,0.62,0.75,0.64,0,71,0.72
1, 4.48,19.17,5.86,1.07,0.50,0.81,0.86,0.67,0.56
1, 3.71, 4.55,8.61,4.13,1.27,0.48,0.25,0.26,0,33
1,11.91, 7.12,6.67,6.97,4.58,2.75,1.,88,0.81,0.41
1, 9.74,12.14,5.74,2.58,1.47,0.22,0.08.0.00,0, 00




Table 4.12.4

DISAGGREGATED Qs
LOG TRANSFORMATION
NO explanatory variats (Mean used)

Flest 1 ,Norway, Spawning Are, has terminal ¢ estimated as the mean

Fleet
FLEETS COMBINED BY ** VARIANCE **

Regression weights

2 USSR, Spawning Area/, has terminal q estinated as the nean

, 1.000, i.0060, 1.00G, 1,000, 1.000, 1.000, 1.000, 1.000, 1.00C,
Oldest age F = 1.000*average of 5 yeunger ages. Fleets combined by variance of predictions

Fishing mortalities

2 Fleets, Norway and USSR sparming acoustic 1990, 10+,

hge, 82, 83, 84, 85, 36, 87, 88, 89, 90,
0, .175, .014, .033, .085, ,0p03, .0i2, .GOi, .045, .O1%,
1, .013, .156, 111, ,102, ,0%9, 032, .018, .0%0, .043,
2, 041, .11%, 212, .126, .080, .064, .043, .043, .090,
3, .082, ,(122, .le8, .295, .178, .120, .091, .147, .063,
4, .153, 132, .193, .,176, .497, .304, .l6h, .l184, .1Z1,
5, 109, .216, .215, .225, .466, .416, .357, 314, .185,
6, .187, .is7, .318, .419, .385, .298, .766, .327, .381,
7, .181, .3063, .24%, .314, .509, .400, .295, .366, .229,
8, .183, .301, .345, ,262, .,430, .689, .366, .2BO, .373,
9, .163, .228, .264, .279, .457, .420, .390, .294, .258,
Log catchability estimates
Age 3
Fleet, 82, 83, 84, 85, 86, 87, 88, 89, a0
s’ 4 L] L] * ' » 1 ¥
1, -.02, .24, -.25, .43, -.28, .37, 47, .87, .26
2, -8.43, -6.57, -6.51, -6.11, -6.23, -7.12, -7.30, ~B.56, -6.91
SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE s SE , INTRCPT, B5E
» q s s F . F 5 . Slope , s Intrept
£ L] ’ L ¥ 3 ] 3
1, .24, .412,1,2738 , .0618, .0QODE+0D, . DOBE+00, 242, ,130
2 ,-6.86 , .745, .G010 , .0661, ,0DOE+00, .DOOE+00, -6.862, .236
Fbar SIGMA(int.) SIGHA(ext.) SIGHA{overall) Variance ratio
063 361 .283E-01 .361 . 006
Age 4
Fleet, 82, 83, 84, 85, 86, 87, 88, 89, 90
L] ’ ¥ ’ 1 3 3 ) )
1, 75, .40, .33, -.01, W79, 1,28, 1,13, .93, .62
2, -7.05, -6.44, -7.28, -7.28, -4.%6, -5,77, -6,7%, -6.32, -6.21
SUMMARY STATISTICS
Fleet , Pred. , SE(g),Partial,Rajised, SsLOPE , SE s INTRCPT, SE
PR 1 s s, £ 4 F ,  Slope ,Intrept
3 H s L] 3 3 £ ’
1, .69 , .431,1.9992 , .1296, .GOOE+0O0, 000E+Q0, 683, 136
2 , -6.4% , .798, .0016 , .0946, .0GOE+0O0, .000E+00, -6.452, ,252
Fbar SIGHA(iInt.) SIGMA(ext.) SIGMA(overall) Variance ratio
d21 379 132 319 121
Age 5
Fleet, 82, 83, 84, 85, 86, 87, 88, 89, ot
¥ 3 L} 5 L] L3 4 s E)
1, A0, 1,11, .31, .26, .36, 1.01, 1.72, 1.,4%, 73
2, -1.42, -5.,43, -7.05, -7.20, -5.77, -5.68, -6.04, -5.95, -6.15
SUMMARY STATISTICS
Fieet , Prad. , $E{q),Partial,Raised, SLOPE B SE . INTRCPT, SE
v 4 ’ » F 4, F s+ Slepe JIntrept
£ 3 ’ 4 L a3 r L]
i, .81 . .560,2,2523 , ,2000, .ODOE+Q0, .0C0E+Q0, 812, .177
2 , -6.30 , ,767, .0018 , .1591, .000E+DO, L000E+00, -6.297, .243
Fbar SIGMA{int.) SIGMA(ext.) SIGMA{overall) Variance ratia
.185 .452 109 452 .058
cont'd.
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Table 4.12.4 cont'd.

hge ©
Fleet, 8z, 83, 84, 85, 86, 87, 88, 89, 90
£ ) t 3 L L) » {3 »
i, .87, .85, .32, 26, -.20, -.47, 2,22, 1.31, 1.48
Z, -6.9, -6.01, -5.78, -6.06, -6.65, -6.04, -5.,26, -5.71, -6.36

SUMMARY STATISTICS

SE

Fleet , Pred. , $E{q),Partial,Raised, SLOPE s SE s INTRCPT,
s q s s F 4 F , Slope sIntrcpt
' ] ¥ 1 3 1] 1 3 ]
T, 4, ,902,2.0937 , .1808, ,000E+DD, .000E+00, 739, .285
2 , -6.09 , .538, .0023 , .4967, .Q00E+DD, .BOOE+0DD, -6,091, 170
Fbar SIGMACint. ) SIGMA(ext.) SIGMA(overall) Variance ratio
.381 462 .445 462 926
Age 7
Fleet, 82, 83, 84, 85, 86, 87, 88, 89, 90
1, .81, 1.3, .08, .32, .45, .47, .87, .55, .9z
2, -6.84, -6.17, -6.16, -6.85, -6.45, -6.25, -5.37, -4.37, -6.78
SUMMARY STATISTICS
Fleet , Pred., , SE(g),Partial,Raised, SLOPE , SE s INTRCPT, SE
s q s s F .+ F y Slope sIntrept
1, .62 , .589,1.8524 , .1681, .DOOE+00, .OOCE+00, .68, .186
2 . -6.14 , .BS4, ,0022 , .4366, L00GE+00, L000E+00, -6.137, 270
Fbar SIGHA(int.) SIGHA(ext.) SIGMA(overall) Variance ratio
229 .485 446 485 8456
Age B
Fleet, 82, 83, 84, 85, 86, 87, a8, 89, 90
1, .78, 1.28, .02, —.03, —.2l, .76, L1.95, B, .93
2, -6.44, -6.54, -6.14, -6.99, -6.42, -5,40, -5.71, -4.11, -6.83
SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE . SE s INTRCPT, SE
»q s s E 4 F , 8Blope yIntrept
L] s 3 t] {1 {] £ 3
1, 61 , .606,1.8348 , ,2702, LO00E+00, .DODE+00, .607, .192
2 , 6,06 , .937, .0023 , ,8030, .000E+00, .000E+Q0, ~6.064, .296
Fbar SIGMA(int,) SIGMA(ext.) SIGMA(overall) Variance ratio
373 .508 L4897 509 953




Table 4.12.5 VIRTUAL POPULATION ANALYSIS from tuning

Blue Whiting in the Northern Area

FISHING MORTALITY COGEFFICIENT

1981 1982 1983 1984

0 .000 175 014 .039
1 025 .013 .156 111
2 038 .041 119 212
3 117 .082 122 .168
4 094 153 132 193
5 237 .109 .216 .215
6 .250 187 .187 .318
7 212 .181 303 249
8 .242 .183 .301 . 345
9 L 208 163 228 . 264
10+ .208 .163 .228 .264

{ 0- 2)U 021 076 0986 121
( 4- 8U 207 .163 .228 264

UNIT: Year-i

1985

.085
182
126
.295
176
225
.419
314
.262
279
278

.104
L2719

NATURAL MORTALITY COEFFICIENT =

1986

.003
.05%
080
178
487
. 466
.385
509
.430
457
457

047
457

Table 4.12.6 VIRTUAL POPULATION ANALYSIS from tuning

Blus Whiting in the Northern Area

STOCK SIZE IN HUMBERS

UNIT: millions
UNIT: thousand tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY
1981 1982 1983 1984

0 4857 23696 26759 14750
1 3092 3977 16292 21602
2 515 2469 3215 11417
3 5142 2831 1941 2337
4 3475 3746 2150 1407
5 2723 2589 2631 1543
5 2762 1760 1901 1736
7 2687 1761 1196 1201
8 3238 1781 1203 723
9 3385 2081 1214 729
10+ 8551 4922 1801 1207

TOTAL MO 43531 51633 60303 58741
PSS NO 32692 22306 16864 17231
TOT.BICH 5980 4704 3994 3865
SPS BIOM 5298 3896 2603 2179

1985

14254
11616
15822
7563
1618
949
1018
1034
824
419
1168

56285
19783
3956
2359

1986

19648
10718
8591
i141%
3503
1111
621
548
618
519
1187

53583
21881
4663
2830

1987

012
.032
.064
120
.304
418
.298
<400
.680
420
.420

036
420

1987

21814
16037
8272
6495
7820
2296
571
346
270
329
623

64873
20766
4584
2542

1988

.001
018
043
.091
165
.357
. 766
296
366
. 390
.390

021
.390

1988

18481
17647
12720
6351
4717
4723
1240
347
190
112
170

66696
21906
4957
2554

1989

045
.050
043
.147
.184
314
327
. 366
.280
294
+294

.046
.294

1982

47316
15116
14197
9973
4749
3275
2706
472
211
108
159

98283
25354
5690
2984

.20

1999

.015
.043
.050
063
121
.185
.381
.229
.373
1258
. 258

036
258

1990

647
37017
11777
11135

7050
3235
1959
1597

768

131

445

75281
30297
5948
3451

1981-88

.041
. 064
.090
147
214
.280
.351
.308
.351
,301
.301

1591

538
29032
8172
8562
5116
2202
1096
1940
151
364

41
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Table 4.12.7 Blue whiting, rnortnerm ares.

from 81 to 90 on ages 0 ta 9
with Terminal £ of .246 on age 5 and Terminal § of 1,500

Initial sum of squared residuals was - 75.685 and
final sum of squared residuals is 34.825 after 120 jterations

Matrix of Residuals

Years 81/82 82/83 83/84 B4/85 85/86 86/87 87/88 88/89 89/90 WTS
Ages
0/ 1 ~2.796 2.103 -.489 A72 2,026 -1.051 873 -2.429  1.292 .000 . 05}
1/ 2 -,169 -1.388 360 321 .883 255 -.067 -,400 L2058 000 161
2/ 3 -.330  ~-,132 357 317 LA22 .036 .008 -.592 -.087 .000 «32
3/ 4 -.034 224 -.053 220 172 -.268 -.205 -.332 276 .000 40!
4/ 5 -.024 333 -.179 037 -.481 546 028 -.280 .020 000 . 34
5/ 6 .348 -.031 -,126 -.523 -,205 .588 -.328 422 -,144 .00 .28
6/ 7 .144 ~,185 -.37% -.147 -.008 -.211 -.2%4 1.018 .038 .000 . 254
/8 JA17 0 -.031 .49 -,111  -,062 -.112 .04% .194 -,083 .000 1.004
8/ 9 190 040 L0569 006 -.525 -.169 468 202 -.282 .00 361
.000 .000 .00 .000 .000 .000 .000 000 800 000
Wis 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00C 1.000

Fishing Mortalities (F)

81 82 83 84 85 86 87 88 89 90
F-values .2205  .1974 2956  .3287  .3127 .3734 .3405 .2848  .3090 .2460

Selection~at-age (5)

0 1 2 3 4 5 6 7 8 9
S-values .0437 .1861  ,2933 5227 .7373 1.0000 1,2761 1.2523 1.4847 1.5000

Table 4.12.8 VIRTUAL POPULATION ANALYSIS . From separable VPA.
Blue Whiting in the Northern Area

FISHING MORTALITY COEFFICIENT UNIT: Year-1i NATURAL MORTALITY COEFFICIENT = .20

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1981-88
0 .000 167 014 040 .102 .004 .024 .002 032 .01 .044 |
1 026 013 147 12 104 .072 045 .035 .088 :gié :323
2 .038 .043 127 +198 .128 .082 .079 .062 .088 092 095
3 .124 082 130 181 272 .180 123 114 220 .137 151
4 113 .164 132 .209 192 <440 .308 .169 .240 .195 216
5 272 132 234 . 216 .247 .529 346 «363 .325 257 .292
6 316 222 .236 . 353 420 .439 .361 .562 335 . 400 .364
7 303 244 .381 .336 .364 .512 .488 . 386 224 .236 377
8 .355 .290 .449 480 +394 535 .687 +497 406 194 +461
9 +330 . 265 416 468 .454 . 888 600 .398 .463 .433 A77
+ 330 . 265 A6 <468 454 .888 -600 . 398 . 463 +433 A7

¢ 0- 23U 021 .074 096 117 111 052 049 033
' ' . . . . .069 044
{ 4- 8)u 272 211 . 286 319 .323 491 438 . 395 .306 . 257
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Table 4.12.9 From separable VPA.

8lue Whiting in the Northern Area

STOCK SIZE IN HUMBERS UNIT: millions

UNIT: thousand tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY
1981 1982 1983 1984

4573 24733 26569 14488
2923 3744 17141 21447
3609 2331 3025 12111
4875 2845 1827 2181
2936 3527 2145 1314
2910 2147 2482 1539
2255 1504 1540 1589
1957 1346 986 396
2329 1183 864 551
2257 1338 725 - -451
5701 3164 1076 748

x

WO ooNOTOI B Wr PO

Ju=
o

~

TGTAL NG 35823 47861 58348 57414
SPS N0 25480 17792 14172 15921
TOT.BI0M 4637 3821 3539 3631
SPS BIOM 4010 3012 2131 1875

Tav 3 S5y Mg Ysuy 44809

ﬂj&_,
ny
o

1985

12000
11401
15695
8131
1490
873
1015
914
582
279
778

53159
19102
3742
2183

339 Lol

1986

14012
8873
8416

11311
5073
1006

558
546
520
322
736

51372
21039
4226
2650

1987

11174
11428
6762
6351
7735
2675
486
295
268
250
472

47891
19538
3921
2413

1988

10604
8935
8943
5115
4599
4653
1548

277
148
110
167

45101
18648
3777
2274

1983

67214
8667
7064
6882
3737
3179
2649

723
154

74
109

100453
18675

4445
- 2321

!

1990

929
53308
6497
5296
4520
2407
1880
1550
474
&4
287

77232
22219
5189
2456

2Lesl 92.M8% (877 U g

(uz qosy TSy
SR | wdsa  3MAS L% a2 2431 39w 3949 {30y 4¢ 14

1991

0
752
42369
4849
3782
3045
1525
1032
1002
319
157
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Table 4.12.10

List of input variables for the ICES prediction progranm.

Blue Whiting Northern Stock
The reference F is the mean F (non-weighted) for the age group range from 4 to 8

The nurber of recruits per year is as follows:

Year Recruitment
1991 1476%.0
1992 14769.0
1993 1476%.0

Data are printed in the foliowing unitst

Nurber of fish: aillions
Weight by age group in the catch: kilogram
Weight by age group in the stock: kilogram

Stock biomass: thousand tonnes

Catch weight: thousand tannes

Bt frmm————— e o e o +

) ! t fishing! naturali maturity! weight in| weight in!}

1 age| stock size! pattern! nortality) agive| the catch} the stock}

B el T B Frmr e fumr b domr e ———— +

0 14769.0] 01 .20) .00} .024) 024}

- 11960.0} .04} 20} 101 045 0451

V2 16161.0} 074 20} 37 075} 075}

P 3 4849,0] 124 20! .81} 109! 109}

v 4] 3782.0} 174 .20} .85) 1243 .124}

T 3045.0 221 .20} 91} .150] L1501

b6} 1525.0} 29! 201 941 169! 2169}

. 1032.0¢ .28 207 1.00¢ 175} 175!

i B} 14002.0} .33) .20 1.00) .215] .215]

. 319.0} 34, 28] 1.00! .217) 217
X‘” HEGTIN 197.0] 34 20} 1.G0¢ ,2541 .254}
Tt T T L SV e —— +-- —— ——— Fmmm ¥

Table 4.,12.11

Effects of different levels of fishing mortality on
catch, stock biomass and spawning stock ciomass.
BLUE WHITING NORTHERN STOCK
T el T P e o e jmtsmmem e ———— +
@ Year 1991 -] Year 1992 2 Year 1993 -]
Fummm— o fmm————— tmmmmm———— B t———— tmm———— fmm—————— fmmmm———— LT T — ittt}
¢ fac-¢ ref.g stockg sp.stocks g fac=g ref.g stockg sp.stockg & stockg sp.stocke
4 torg F# biomassg biomassg catchg tore fs biomassg biomasse catchg biomassg biomassg
pmm——— Fmmm——— tmmmmn——o b Fom formm—— tmm——— fmmm————— fommn o bommann L Fommmm———— +
3 Y-} 163 4334y 250 49 300¢ 08 008 48210 3135p (1] 5461¢ 37318
@ i o 2 @ ] .a .03p # @ 620 53954 36730
Z & 4 a4 ] 4 .24 .05¢ [ & 1238 5331e 36158
-] ? ¢ 2] ] -] . hE 100 -] [+ 2hiag 52078 35059
@ # -} @ @ 3 .Y .15¢ 2 -} 3550 50878 3398g
-] a @ -] - & . Re 210 @ -] 465¢ 49728 32969
] # 2] -] ] 4 1,04 268 2] B 570d 48614 3198e
2 @ # 23 @ g 1.2¢ 318 & [} 6718 47554 31049
a4 [ ] >} @ 2 1.49 368 ] ] 76Re 46520 30149
2 & 2 @ 8 ¢ 1.68 41 2 # 8624 45548 29288
a4 a - -} -} [ ¢ 1.8¢ YY) -] @ 9528 44582 28440
2 2 b 2 [ 8 2.08 .324 @ g 1039%g 43679 27649
tom— - tmm e fmumee— o frmm—————— mmnean o o —— fmmm o ——— formmen——— prem——— trmmmn——— frem—rn.—— +

The data unit of the biomass and tne cateh is 1000 tonnes,
The spawning stock biomass is given for 1 January.
Tae reference F is the mean F for the age group range from 4 to 8




Table 4.12.12

BEIT TSI EE 022222 R RIS RIS TY EF ]

.601 and reference F

* sun depending on a TAC value
I LI EFIEIETIRETEREFES LRSS L PR S RS2 21 8 2R 3 R TR R 1IN R R P e I R

1551 *

frnmsmem e —————— +
: at 1 January:
frmmmtmm———————— B e fmmmmm = frmmmam———— o ———— R aal fom e ——— +
i : absolute: catech im: catch ing: stock: stock: sp.stock: sp.stock:
i age: F: numbers: weight: size: Dbiomass: size: biomass:
[tmms e e ————— dmmmmm—— fmm e e m—— - e ——————— e ——-—— tmmmm————— +
] 0: L0059 78.64: 1.887: 14769.0: 354,46 .0z 00
: 1: .0251: 268.50: 12.082: 11960.0: 538,20:¢ 1196.0¢ 53.82:
: 2: .0396: 568,52 42.639: 146161.0: 1212.07: 5979.6: 468,472
: 3: L0705 299,461 32.772: 4849,0: 530,39: I927.7: 429,61:
: 43 L0994 325.00: 40,300 3782.0: L6897 3214.71 398.62:
: 5: 13491 348.95: . 52.342;: 3045.0: 456,75: 2770.9: 415.64:
: 6 L1721 219.19: 37.043: 1525.0: 257.72: 1433.5: 242.26:
: 7 .1689: 165.75: 25.507: 1032.0: 180.60: 1032.40: 180,60
|3 a: »2003 165.37: 35.554: tog2.0: 215.43: 1002.0: 215.,43:
3 9 L2023: 53.13: 11.530: 319.0: 69,222 319.0: 49.22:
: 10+: .2023: 52.81: 8.335: 197.0: 50,043 197.0: 50.04:
R L temm e —— D et T Fmmmm———— Fmmm e —— R o +
‘1 Tetal 1 2505.48: 299.991: 58641,0: 4333,85: 21072.4: 2503.72:
e m e ——— Fommmmmn fommmmm - Fon fmmm—mm———— o o —————— +
‘*t*i*****************ttt**********************t*********
‘% Year 1992, f-factor 1.000¢ and reference F 2580 *
L2 22 LS E NSRS SRS ERLIETEIEEEIESELEERTESTELES RIS NSRS N
dn e e +
. H at 1 January:
s T fommmemaa R T jocamm—n—— fmmmmm———— pmmmmm———— fucm—————— +
1 : absolute: catch in: catech in: stock: stock: sp.stock: sp.stock:
.4 age: F: nunbers: we.ight size: biomass: size: biomass:
Do e e m U Frmmm———— F R jummmm——— o +
: 0: .0098: 130,56 3,133: .14769.0: 354.46: L0 003
: 1 0417 445,29 20.038: 12020.8: 540.%4: 1202.1: 54.09:
H 2: L0658 551,79 41 384 P549 .63 716.,22: 3533,3: 265.00:
: 3 173 1278.34: 139.R26:  12718.3: 1391.14: 10301.8: 1126.82:
: by 654 512,.59: 63,561 3699,7: 458,76 3144.7: 389,952
: 5: 22432 512.42: 76.862: 2803.3: 420.50: 2551,0: 382,66
: &: 2863 593.92: A3, 472: 2178,.5: 368.17: 2047 R 346.08:
: 7: 2809 234 ,40: 41.020: 1051.1: 183.95: 1051,1: 183.95:
81 L5531: 184,26: 39.615: 713,6: 153,43: T13.6: 153,43:
: 71 L3565: 174,87 I7.947: 671.5: 145.71: 671.5: 145,71:
1 10+: .3365: R9.87: 22.827: 345,72 87.645: 345,1: 87.65:
toemmmm e —————— fmmmmm——— e P - e m e ———— o o ——— +
: Total t 4608,2v: 569,.685: 60520,5: 4820,92: 25562.1: 3135.34;
L e e e Frmm e pmmmm————— e —— fo e ———— dm e ———— +
2 E NS R ERRIEELREIERSELERIETEIEESIEIETTEEETRLISSELEELE S LS
* Year 1v93. F-factor 1.000 and reference F .2580 *
khkkhkkhhkhhkhk ki hhkkhhkhhkrXhkhkhrhhhkkhhhkadhdhhhkhhhkk hhhkdhdh Ak khkkik
fudm e m e m e, m e, —————— +
H at 1 January:
fmmnm e ————— dfmmmmm——wa o mem—— e o —— e - fmmmm - b — e +
: 1 absolute: cateh in: catea in: stock: stock: sp.stock: sp.stock:
t age: F: Qnumpbers: weight: size: biomass: size: biomass:
ot o ——— e ————— o o —————— trm——————— o —— +
: 0: .0098; 13G.56: 3.133: 14769.0: 354,46 .0: 00
: 1: 04172 44355 19.960: 11973,9: 538 .83; 1197, 4: 53.8%:
H 21 .0658: 545,44 40.908: 439, 8; 707.99: 3492.7: 261.96:
: 3: L1173 735.87: 80.4R4y 7320.61 ROQ,. 74z 5929,7: 64R.60:
: 4t 16547 12R3.01: 159.093: 9260.3: 1148.28: T871.5: 976.04:
: 52 2243 : 469.27: 70.,3%0: 2567.3: 385,09 2336,2: 330,43:
: At L2863 415,81 70.272: 1834,01 . 309,9%5: 1724,0: 291.35:
: 7 .2809: 298,72: 52,276 1539,6: 234,42 1339.6: 236,421
: 33 .5331: 167.78: 36.073: 669,81 139.71: 649 ,8: 139.71:
H 9: .3365: 109.05: 23,664 418,71 90,R7: 418.7: 90.87:
+ 10+ +3365: 154,82 30,324 594,51 151.00¢: 594.5: 151,00:
dmmmefman e tomr e pmm——————— tm——mmem e m——————— Fowm—m—————— fomsumm—-— +
: Total T 4TS53.83: 595.578: 60167.7: 4861.34: 25554,.0: 3198,27:
o e —— tom——————— e mmm———— Frmm—————— ot —— tmmm————— Fmmm s +

45
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Table 4.12.13

Effects of different levels of fishing mortality on
caten, stock biomass and spawning stock hiomass,

SLUE »HITING NORTHERN STOCK

o e e e e ———— e s gy Y Ut R L L T T 5
& Year 1991 & Year 1992 -] Year 1993 z
————— o —— fmmm frm——————— R o g - Frmmm D fmm——— e —————— fmmm—m——n— +
4 fac~y ref_ g stockp sp.stocks & .t ref,p stockp sp.stocke # stocke sp.stocike
4 torp Fd biomassg bLiomassa cateoad &Eﬁﬂ F3 biomasse Yiomassd catchy biomassg biomasse
fo———— tmmm fomm e ——— Fmmm—m———— L R Fommmm— i R dmmm e fmm——————— +
3 LA L1468 43374 25024 3008 Fy L1659 4R169 3131e 3569 507248 33859
3 3 a 8 7 d K1 5 .22¢ 3 g 4912 49414 32699
1 3 3 3 @ % Fred | .258 g #5434 4RB6 4 32208
3 2 [ 2 o] ] &D ! .2hd 2 4 5469g 4858¢ 31968
From——— fm————— Frmm fumm— v en—n fmmm——— T e el fmm————— frmm————— o m————— -+

Tne data unit of tae biosmass and the raten is 1000 tonnes,
fhe spauwning stacx biomass is yiven for 71 January,
Tae reference F is tne mean F for tne 3ge group range from 4 to 3§




Table 5.1 Landings {(tonnes) of BLUE WHITING from the Southern
areas (Sub-areas VIII and IX and Divisions VIIg-k and
VIid,e; from 1984, the Divisions VIIg-k are not in-
cluded), 1981-1990 as estimated by the Working Group.
Countxry 1981 1982 1983 1984 1985
Germany, Fed.Rep. - - 50 - -
Netherlands 633 200 - - -
Norway - - - - -
Portugal 7,387 3,890 4,748 5,252 6,989
Spain 30,728 27,500 26,037 25,921 35,828
UK (England & Wales) - - - - 3
France - - - - -
Total 38,748 31,590 30,835 31,173 42,820
Country 1986 1987 1988 1988 19901
Germany, Fed.Rep. - - - - -
Netherlands - - - - 450
Norway - 4 - - =
Portugal 8,116 9,148 5,979 3,557 2,864
Spain 24,965 23,644 24,847 30,108 29,490
UK {(England & Wales) 1 23 12 29 13
France - - - 1 -
Total 33,082 32,819 30,838 33,695 32,817

lPreliminary.

4
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Iable 5.2 Catch in numbers (thousands) by length group in the Portuguese

and Spanish blue whiting fisheries, 1983-1990.

Length (cm) 1883 1984 1985 1986 1987 1988 1989 1990
10 - - 8 - 1 - - 0
1 - 3 25 - 33 7 - 3
2 13 41 39 118 37 3 12 62
3 253 337 74 783 1,130 8 247 128
4 1,3%0 13,263 498 5,903 16,889 391 864 874
5 18,613 48,364 13,013 7,234 44,625 3,190 1,845 8,066
6 63,241 88,023 31,407 6,394 39,111 11,210 9,649 28,079
7 67,446 142,003 73,885 16,66% 52,790 34,392 59,269 74,069
8 95,625 154,385 181,222 49,746 102,112 67,722 85,197 89,504
9 97,379 128,950 235,008 82,458 131,911 95,783 80,280 75,083
20 81,201 91,952 211,958 99,258 116,195 126,949 100,83% 90,950
1 66,757 69,370 127,966 126,338 71,862 115,176 100,778 81,597
2 58,748 44,241 69,313 107,413 46,724 69,350 82,438 55,600
3 43,069 27,623 28,905 57,835 35,691 25,146 45,833 30,872
4 25,651 16,420 11,842 23,594 20,522 12,471 22,950 17,051
5 10,990 7,744 5,946 9,840 11,696 7,102 14,428 9,022
6 5,221 3,309 3,089 3,759 7,461 3,961 7,528 4,753
7 3,670 1,194 1,263 2,033 3,717 1,993 3,432 4,391
8 2,855 854 899 1,081 1,965 1,434 2,236 1,953
9 1,465 800 622 473 994 799 881 1,196
30 1,381 199 296 308 918 473 316 552
1 342 216 205 165 177 222 405 459
2 58 103 172 174 119 136 159 225
3 B 117 64 255 46 110 105 276
4 1 16 54 269 30 89 58 97
5 4 22 23 167 12 54 26 53
6 - 32 15 67 6 22 24 25
7 4 20 6 80 1 19 17 17
8 - 2 2 56 5 i 4 8
9 8 2 2 1 - 1 2 3
40 - 4 3 8 - 1 2 0
i - - 3 - - - - -
2 - - 1 - - - - -
3 - 2 1 - - - - -
4 - - - - - - - -
5 Py - - - - - - -
6 - - - - - - — -
y - - - - - - - -
8 - - 1 - - - - -
9 - - - - - - - -
50 - - - - - - - -
Total N 645,393 839,611 997,830 602,489 707,780 578,215 619,824 574,971
Landings (t) 30,785 31,173 42,817 33,083 32,792 30,732 33,665 31,716




Table 5.3 Catch in numbers (000) by length group and by quarters
in the Portuguese and Spanish BLUE WHITING fisheries,

1990
Quarter I Quarter II
Length Spain Portugal Total Spain Portugal Total
10 0 0 0 ] 0 0
11 0 0 0 0 3 3
12 49 0 49 0 13 13
13 109 0 109 6 0 6
14 305 10 315 38 0 38
15 1,163 349 1,512 1,112 0 1,112
16 5,939 2,742 8,681 4,253 0 4,253
17 15,756 6,049 21,805 12,168 2,501 14,669
18 16,329 6,909 23,238 24,973 5,114 30,087
19 13,794 4,074 17,868 24,741 4,389 29,130
20 15,718 1,419 17,137 21,215 2,275 23,490
21 17,547 362 17,909 17,431 1,201 18,632
22 15,962 75 16,037 11,457 412 11,869
23 11,017 19 11,036 6,833 159 6,992
24 7,141 1 7,142 3,745 36 3,781
25 3,831 0 3,831 2,120 7 2,127
26 2,395 0 2,395 1,149 0 1,149
27 2,979 0 2,979 57 0 957
28 1,255 0 1,255 435 O 435
29 754 0 754 255 0 255
30 180 0 180 180 0 180
31 250 0 250 91 0 91
32 101 0 101 42 0 42
33 196 0 196 48 0 48
34 38 0 38 29 0 29
35 29 0 29 15 0 15
36 11 o 11 8 0 8
37 5 0 5 7 0 7
38 7 0 7 0 0 0
39 3 0] 3 0 ¢] 0]
40 0 0 0 0 0 0

Total 132,863 22,008 154,871 133,308 16,111 149,419

Landing 8,252 730 9,042 7,503 603 8,106

{cont'd)
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Table 5.3 (cont'd)

Quarter I Quarter IT
Length Spain Portugal Total Spain Portugal Total
10 0 0 O 0 0 0
11 O 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 0 13 0 13
14 0 7 0 514 0 514
15 1,116 94 1,210 4,232 0 4,232
16 2,586 322 2,908 11,752 484 12,236
17 7,081 1,138 8,219 26,035 3,341 29,376
18 9,045 2,595 11,640 21,176 3,363 24,541
19 10,145 3,351 13,496 12,105 2,484 14,589
20 24,526 2,537 27,063 21,097 2,163 23,260
21 22,692 1,880 24,572 19,233 1,251 20,484
22 13,563 846 14,409 12,584 701 13,285
23 7,183 140 7,323 5,228 293 5,521
24 3,366 55 3,421 2,583 125 2,708
25 1,683 i3 1,696 1,326 42 1,368
26 706 1 707 485 17 502
27 280 0 280 168 7 175
28 167 6 167 96 O 96
29 122 0 122 63 2 65
30 120 0 120 72 0 72
31 80 0 80 38 0 38
32 57 0 57 25 0 25
33 22 0 22 10 O 10
34 29 0 29 1 0 i
35 7 0] 7 1 0] 1
36 6 0 6 1 0 1
37 4 0 4 1 0 1
38 0 0 0 1 O 1
39 0 O 0 §] O 0
40 0 0 0 0 0 0

Total 104,586 12,979 117,565 138,840 14,276 153,116

Landing 6,321 609 6,930 7,063 375 7,368




Table 5.4 Catch in numbers ('000) by length group and by gear
in the Southern BLUE WHITING fisheries, 1990

SPAIN PORTUGAL
Bottom Pair Long Bottom

Length Trawl Trawl line Trawl Total
10 0 0 0 0 0
i1 0 0 0 . 3 3
12 49 0 0] 13 62
13 125 0 3 0 128
14 846 6 6 i7 874
i5 4,953 2,663 7 443 8,066
16 16,482 8,028 20 3,549 28,079
17 34,946 26,075 19 13,029 74,069
18 31,439 40,053 33 17,981 89,504
19 24,360 36,368 57 14,298 75,083
20 30,514 51,952 89 8,394 90,950
21 32,030 44,771 102 4,694 81,597
22 25,163 28,223 179 2,034 55,600
23 17,542 12,569 168 611 30,872
24 10,128 6,560 147 216 17,051
25 6,874 1,912 175 62 9,022
26 3,475 1,121 139 18 4,753
27 3,702 548 135 7 4,391
28 1,693 175 85 0 1,953
29 1,017 106 71 2 1,196
30 421 84 48 0 552
31 405 22 33 O - 459
32 160 4 21 0 225
33 242 13 21 0 276
34 71 6 19 o 97
35 29 1 22 O 53
36 17 0 8 0 25
37 12 ¢ 5 0] 17
38 2 0 6 0 8
39 0 0 3 0 3
40 ] 0 0 0 0
Total 246,679 261,301 1,621 65,374 574,971

Landing 14,499 14,461 180 2,577 31,716
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Table 5.5 SOP check.

Blue Whiting in the Southern Area
CATEGORY: TOTAL

CATCH IN NUMBERS UNIT: millions

i981 1982 1983 1984

0 48 61 98 I
1 189 103 150 223
2 226 184 239 349
3 166 122 68 127
4 50 o4 45 35
5 26 22 34 13
6 3 3 9 14
7 0 0 2 3
8+ 0 1 1 1

TOTAL 709 560 645 840

Table 5.6 SOP check.

Blue Whiting in the Southern Area
CATEGORY: TOTaAL

MEAN WEIGHT AT AGE IN THE CATCH

1981 1982 1983 1984

.038 .032 029 .022
.048 .045 039 029
.051 .06l .046 .035
.058 .069 066 050
068 077 .076 066
.070 .085 .084 077
.084 .103 104 .081
155 .156 .124 094
200 +269 .145 131

NN AWM o

e 4]

1985

118
286
337
171
66
14
3

2

1

998

UNIT: kilogram

1985

.029
037
.043
. 050
.061
073
104
2132
.139

1986

32
93
218
168
68
15

602

1986

026
.04z
052
.063
.073
030
097
156
.257

1987

105
383
111
62
28
13

707

1987

029
.03¢
058
072
.08s
095
117
.138
61

1988

30
147
233
114

32

10

578

1988

.035
039
.053
055
067
.101
-090
117
. 207

1989

41
200
175

93

61

27

15

620

1989

.030
.041
050
.067
572
.085
.095
111
155

1990

74
198
182

57

25

24

11

575

19%0

.035
045
.055
.069
.087
094
.108
144
.162
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Table 8.7 Abundance in number (millions) and biomass {thousand tonnes) by depth strata and zone.

Depth Strata: A: 20- 50m

B: 5G6- 100m

C:100- 200m

D:200- 500 m

E: 500 - 1000 m

Depth Strata
C D E Total

Zones Number | Biomass | Number | Biomass | Number | Biomass | Number | Biomass | Number Biomass
Rias Baixas 5 0.2 44 1.9 278 13.1 125 58 452 21.0-
Sisargas 0 0.0 76 3.0 456 18.3 345 14.3 577 35.6
A Marina 4 0.1 329 10.5 604 19.9 163 53 1101 35.7
Luarca 3 0.1 248 7.9 285 2.8 31 1.0 567 177
Llanes 11 0.4 471 15.7 592 19.9 93 31 1167 39,1
Cantabria 11 0.4 134 4.4 44 1.4 10 0.3 199 6.5
Buskadi 69 2.2 243 1.7 149 4.7 37 1.2 498 15.7
Total 103 3.3 1545 51.0 2408 86.0 804 31.0 4862 171.3
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Table 5,8  Assessment of Blue Whiting in Spanish waters in Spring 1991,
Mean weight (W): g Numbers: Millions
Mean length (I}: cm Biomass: Thousand tonnes
Age Groups Total
Length I II 1 v ' VIi+ Number Biomass

10 0 0 0 0 0 0 0 0
11 0 ] ] 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 34 Y 0 o 0 0 34 0.7
16 418 42 0 0 0 0 460 11.1
17 887 333 0 0 0 0 1220 33.8
18 285 665 0 0 0 0 950 29.3
19 336 336 0 Q 0 0 672 23.6
20 51 309 154 0 0 0 514 20.7
21 0 49 395 0 0 0 444 20
22 0 29 114 171 29 0 343 17
23 0 0 18 36 6 0 60 3.5
24 0 0 7 22 30 15 74 4.7
25 0 0 4 4 8 25 41 2.9
26 0 0 0 0 8 12 20 LS
27 0 0 0 0 6 4 10 0.8
28 0 0 0 0 0 5 5 0.4
29 0 0 ¢ 0 0 7 7 0.6
30 0 0 0 0 0 2 2 0.2
31 0 0 0 0 0 2 2 0.2
32 0 0 0 0 0 2 2 0.2
33 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0

Total 2011 1763 692 233 87 74 4860 171.3

% 41.38 36.28 14.24 4.79 1.79 1,52

i 17.8 19 21.5 22.9 24.2 26.6 19.3

Biomass 58.1 58.7 31.5 12.3 5.3 55 171.3

W 28.89 333 45,52 52.79 60.92 74.32 35.25
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Table 5.9,  Stratified mean catch (kg/h) and standard deviation of BLUE WHITING in bot~
tom trawl surveys by Spain in Galician waters. All the surveys in September-

October except the 1986 survey which was in April.

Division IXa Division VIIIc Divisions VIIIc + IXa Total
Strata - <200 >200 <200 »200 <200 >200 <500
Year s 8 38 3 38 s
Yy SY Y v Y v Y v h'g v ¥ v g v
1980 80.0 64.4 - - 120.7 114.9 - - 101.4 19.3 - = - -
14981 20,2 19.0 53.9 41.4 70.8 75.0 5%.0 27.3 46.8 12.2 57.6 16.2 - -
1982 g2.1 61.5 - - 118.5 170.8 - - 101.2 12.9 - - - -
1983 224.,3 224.5 40.5 10.7 275.6 192.9 144.0 143,6 251.2 38,7 116.2 37.2 189.,1 24.2
1984 i8¢.2 49.3 23.1 21.6 125.0 19.6 93.9 74.4 151.2 25.6 74.9 15.9 131.2 15.5
1985 295.5 153.8 212.8 241.6 129.9 23.3 126.3 160.4 208.6 74.1 149.5 41.9 163,6 39.7
1986 213.7 85.2 78.9 60.7 98.6 16,0 41.4 41.6 153.3 41.4 51.4 11.7 101.,5 21.9
1987 - - - - - - - - - - - - - -
1988 461.9 88.9 - - 78.6 32.8 - - 212,5 36.2 114.6 29.6 155.3 25.7
1990 64,7 13.8 74.5 32.0 32.9 9.7 26.8 7.% 44.9 6.3 39.6 10,4 43.0 5.4
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Iable 5.10, Stratified mean catch and standard error for BLUE WHITINGin groundfish sur-

veys by Portugal (Cardador, 1986).
20-100 m 100-200 m 200-500 m 20-500 m
Year Month
s 8 a
b4 v Y Sy Y v b4

1979 June 0.2 0.2 32.8 22.7 86.3 34.6 31.2 11.5
Cctober/November 5.1 4.9 17.2 7.6 102.9 47.9 27.8 9.3
1380 March - - 178.0 173.0 4.7 0.7 71.7 68.5
May/June 0.9 2.7 4.0 1.5 45.4 18.2 106.7 3.5
Qctober 3.6 2.7 9.9 4. 586.7 305.9 117.3 58.3
1981 March - - 23.5 17.4 185.5 112.7 44.2 22.2
June - - 4,2 1.6 177.5 24.5 33.8 4.5
1982 Bpril /May - - 3.2 2.6 136.4 39.3 26.0 7.2
September - 0.¢ 0.5 85.1 42.3 271.4 122.6 85.7 28.7
19831 March 0.7 0.6 14.0 9.5 259.2 96.1 54.3 18.3
June - - 22.6 8.4 177.2 46.9 42.2 9.3
19851 June g.1 0.1 194.4 145.9 404.8 161.5 159.0 67.9
October 3.5 3.1 126.2 80.3 360.6 46.9 123.6 34.4
1986 June 4,1 1.1 59,2 18.5 196.3 30.9 64.8 9.8
19863 QOctober 2.4 1.2 357.0 144.4 650.2 111.0 276.2 63.2
19873 October 4,0 0.0 256.8 63.5 811.0¢ 267.4 267.4 58.9
1989 June - - 35.4 14.3 312.5 128.5 76.1 26.0
October - - 64.2 22,4 261.3 47.0 75.2 12.7

lData unpublished.

2Coverage incomplete.
¥Codend mesh size 20 mm, otherwise

40 rmm,




Table 5,11,3. Catch per unit effort

a) by Spanish vessels landing in the main Galician

ports, 1978-1950,
Landings Effort CPUE
Year (tonnes) {days fishing) (kg/day)
1978 22,28%6 16,059 1,388
1379 19,507 20,748 953
1980 18,4178 17,229 1,072
1981 23,5717 19,112 1,234
1982 20,940 19,320 1,084
1983 23,042 19,948 1,158
1984 22,305 19,015 1,173
1985 30, 585 19,209 1,592
1586 19,929 17,985 1,108
1987 19,000 18,358 1,035
1588 21,0390 18,598 1,131
1989 19,573 17,728 1,104
1990 21,977 16,641 1,321

b) by Portuguese bottom trawl fishery, 19786-1990.

Landings Effort CPUE
Year (tonnes) {103 h) (kg/h)
1978 2,389 228.4 10.5
1879 2,096 220.4 8.5
1980 6,051 211.4 28.6
1981 7,387 201.6 36.6
1982 3,890 225.4 17.3
1983 4,748 176.6 26.9
1984 5,252 154.0 34,1
1985 6,989 147.0 47.5
198¢ B,116 155.4 52.2
1887 8,148 137.5 66.5
1088 5,934 127.6 46.5
1989 3,557 179,5 19,8
1990 2,577 101,7 25,3

* Provisional data
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Table 5.11.2, Catch per unit effort by Spanish single and
palr trawlers landing in the main
Galician ports, 1983-1950,

Landings Effort CPUE
Year {tonnes) (days fishing) {kg/day)
Single trawlers
1983 16,813 18,071 930
1984 10,580 15,004 705
1685 15,752 14,616 1,078
1986 7,182 12,643 568
1987 4,843 13,190 367
1988 8,971 15,093 594
1989 7,868 13,911 566
1990 8,386 12,692 661
Pair trawlers
1983 6,228 1,877 3,318
1984 11,72¢ 4,011 2,924
1985 14,833 4,593 3,230
1986 12,747 5,341 2,387
1987 14,154 5,168 2,739
1988 12,059 3,508 3,441
1089 11,705 3,817 3,067

1990 13,581 3,949 3,439




YEAR F.TRIP EFFORT Ne BOATS H.P.  H.P.
1983 2724 12568 20 9260 463
1984 2338 10815 19 8600 453
1985 2207 9856 16 7105 444
1986 2407 10845 15 6645 443
1987 1869 8309 15 6645 443
1988 2077 9047 15 6873 458
1989 1835 8063 14 6015 430
1990 2013 B492 14 5935 424

Table 5.12.A

Evolution_gf the number of fisﬁing trips, effort ( HP¥fishing
), number of boats and horse power {(HP} for the

days * 10

period 1983-1990.

QUARTER I 11 ITIX v TOTAL

YEAR CPUE CPUE CPUE CPUE CPUE  CATCH (K)
1983 138.44 94.10 106.74 56.52  101.00 1268943
1984 155.13 74,20 74.64 51.06 81.86  B88B5419
1985 285.96 83.66 100.22 65.22 162.54 1603305
1986 309.80 67.30 70.62 43.05 | 142.27 1542928
1987 230.29 49.38 56.19 99.86 | 140.39 1165897
1988 340.56 85.30 86.98 96.95 | 166.89 1508809
1989 310.65 - 37.42 49.72 126.15 | 151.44 1220295
1990 542.31  96.76 13.77 106.94 | 231.71 1968220

Table 5.12.B

Evolution of blue whiting CPUE (in K/(¥ HP*days* 107%))in
Division VIIIc, for bacas of Avilés port.
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Table 5.13

SOUTHERN BLUE WHITING TUNING DATA

103

cpue Spanish Pair Trawlers

83,90

1,1

0,7

1, 1140, 7196,16392, 9311,7476,6326,1718,360
1, 1839,13710,27286,14845,4836,1755,1750,338
1, 3680,14573,23823,14126,6256,1232, 217,126
1, 788, 3721,14131,14745,7113,1278, 505, 47
1, 5433,25328,13153, 6664,2938,1029, 166, 43
1, 2545, 7778,21473,18436,6391,1300, 781,223
1, 2488,15272,18486,17160,8374,3760,1003,771
I, 6703,21444,19407, 5194,1803,1357, 451, 77
Bottom Trawl Spanish Survey

83,90

1.1

0,7

1, 3455,18%6, 590,113, 52,32,7.8

1, 6558,4126,1293,304, 48,12,7,2

1, 2224,1064, 600,267, 27, 5,0.0

1,11229, 101, 290,231, &4, 3,4,0

1, 2386,5673, 58,147,116,33,2,2

1, 2168, 314, 116, 14, 4, 1,1,0

1, 1554, 229, 33, 36, 3, 3,2.0

i, 911, 410, 30, 2, 2, 0,0,0

cpue Aviles Trawlers
83,90

S R e e b O
A ) - - - W W w A

1

7

44.6,208.4,479,1,240.3,196.0,160.9, 52.1, 14.4
24,1,190.6,614,8,413.0, 86. 9, 28.5, 33.4, 10.4
134.3,450.6,973.7,642.0,318.9, 67.0, 15, 9, 11.5
191.7,299.7,541.9,445,3,292,9,117,9, 51,2, 18,1
67.5,381.9,459.9,414.,3,273.4,128.9, 41.3, 14.8
239.4,374.1,738,1,604.4,274.9,210.4,137.9, 60.9
118.2,370.2,452.5,398.3,378.7,192.5,127.3, 45.8
348.6,621.2,766.1,316.5,260,3,318.5,215.0,107.3




Table 5.14, Extended Survivors Analysis,

Data from:
BLUEWHITING-SOUTHERN STOCK, CATCH IN NUMBERS

SQUTHERN BLUE WHITING TUNING DATA

data for 3 surveys over 8 years

age range from 0 te 7

ages lower than 0 treated as recruits
catchability independent of age for ages >=

regression type = ¢

tapered time weighting appli
power = 3 over 20 years
prior weighting not applied

ed

final estimates not shrunk towards mean
estimates with s.e.’s greater than that of mean
minimum s.e. for any survey taken as 0,30
minimum of 5 points used for regression

2

Log reciprocal catchability (LRC)
Log standard deviation {L:SD)
Spanish Pair Trawlers, CPUE
Agegroup

0 1 2 3 4 5
LRC -0.62 -2.54 -3.58 -3.58 -3.58 -3.58
LSD 0.7% 0.51 0.17 .50 0.983 1,24
Spanish Survey, Bottom Trawl
LRC -0.78 0.08 0.97 0.97 0.97 0.87
LSD 0.88 1.32 1.37 2.27 3.09 3.90
Aviles Trawlers, CPUE
LRC 2.50 0.99 -0.15 -3.15 -0.15 -0.15
LSD 0.80 0.43 0.18 0.44 0.76 0,98

~3.58
1.81

-0.15
1,12

Log population residuals for each fleet (zeros - missing)

Spanish Pair Trawlers, CPUE

Agegroup
0 1 2 3 4 5
Year
83 -0.89 -0.66 -(.,07 0.54 1.16 1,10
84 -0.22 0.01 0.17 0.53 0.54 0.50
85 0.71 0.31 0.09 0.27 0.42 ~3.24
86 -1.27 -0.87 ~0.15 0.40 0.31 ~-0.53
87 1.11 0.66 -0.27 ~-{,32 -0.59 -1.1¢
88 0.08 -0.19 0.05 0.58 0.05 -1,05
89 -0.21 0.26 0.26 0.38 0.38 -0.06
90 0.58 0.31 ~0,08 -0.46 -1.47 -0.92

0.68

0.56
~-1.08
-0.67
-2.20
-1.02
~-0.97
-1.79

~3,58
2.72

-0.15
1.18

-0.17
-0.45
~1.53
-2.28
-2.80
-1,63
-0.69
-3.21
{cont’d)

&1




62

Tabie 5.14 (cont’d}

Spanish Survey, Bottom Trawl

0 1
83 0.12 0.71 1
84 0.94 1.54 1
85 0.12 0.47 1
86 1.27 -1.77 0
87 0.20 1.54 -1
88 -0.20 ~0.57 -0
89 -0.79 -1.20 -1
90 -1.53 -0.92 -1

Aviles Trawlers, CPUE

0 1
83 -1.01 -0.66 -0
84 -1.44 -0.74 -0
85 0.52 0.37 0
86 0.43 0.14 0
87 -0.18 0.00 -0
88 0.83 0.4¢ 0
89 -0.13 0.07 -0
90 0.74 0.30 0

2

.34
.87
.17
.70
.03
.46
.35
.86

.18
.20
.33
.02
.19
.11
.03
.12

R

<

OO0 oo

.85
.39
.06
.02
.53
-1,
-1,
-3.

90
11
65

.31
.38
.60
.33
.33
.58
.04
.17

OO0 oo O oD

.99
.65
.26
.32
.83
.67
.85
.65

.94
.05
.87
.54
.47
.33
.71
.02

~1

P OoOooo oo

.57

0.
-1.
.92
.10
-3,
2.
.00

23
06

60
53

o
L5, ]

.20
.28
.51
.25
.55
.39
.06

-0.
=0,
.00
-0.
-2.
-3.
=2.
.00

§

Lo eI o B o B o B o ) o BN o]

13
23

85
00
05
53

.61
.03
.26
.47
.17
.67
.40
.90

i

1
Lol i = L = = K =

.67
.92
.0¢
00
.25
.00
.00
.00

.04
.50
.50
.20
.44
.50
.09
.55




Table 5.15

DISAGEREGATED 2as

LOG TRANSFORMATION

HO explanatory varijate (Mean used)
Fleet 1 .ecpue Spanisn Pair Tr,
Fleet 2
FLEET S COMBINED BY *% VARIANCE *=*

degression weigants

., 1.000, 1.000,
Gldest age F =
Fisfiing mortatities

1.000, 1,000

, t.oco,

1.000%average of 5 younger ages,

has terminal g estimated as the
.Ccpue Aviles Trawlers, nas terminal q estimated as the

1.000,

mean
nean

1.000. 1.000,
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Fleets combined by variance of predictions

Age, 8’3, 84, &5, 24, 87, g8, 89, °4,
o, 0746, 068, 134, 029, V141, .0c8. Lee, L0019,
1., 1564, .249, 405, 149, .546, .298, .266, .138,
2. 575, J646, (7e¢8, Lb6e3, 265, (T71., .69R, L413,
3, 614, 706, .777, 1.041, .356, .477, ,833, .508,
4, 1,061, 754, 1.035, ,B49, 478, .316, L3507, L5671,
5, 905, 1.124, .745, .715, .391, .324, .491, 385,
6., 833, 1.293, (R&S5, 883, .341, 491, 1.047, 357,
7, J.T9R, 905, ,834, ,822, .366, 476, ,715, L445,
Log catchability estimates
Age 10
Flaet, 83, 84, RS, 76, a7, R8, ]9, 90
rd L - ' L3 »
1., -=.12, .33, 1.43, -=.35, 1.9%, .88, 27, W57
¢ , =3,36, ~3,80, -1.88, =1.76, =c.40, =1,48, =2, 77, =¢.39
SUMMARY STAYISTICS
Fleet ., Pred., . St(g),Partial,Raised, SLOPE N SE SINTRCPT, SE
. q . . F , F . . Slope . SIntrept
_______ ¥ e mmm e’  amramr? cmmmrrr? emmwmn? e - an—— - - rd ,
T, .65, J8e1,1.9155 . .0ett, L000E+00, LBO0E+00, .650, .eth
2, =2.48 , .849, .0836 , 0177, 000e+00, .000E+UQ, =-2.482, 283
Fbar SIGMACint ) SIGMACext,) sIGMA{overall) variance ratio
.019 590 LRF7E-C1 LS00 .022
Age 1
Fleat, 83, R4, 85, a4, K7, 28, 82, ap
______ ¥ e o ——— _———m e e e - S - ———— —— e P -
v, e 01, 2,73, 5,03, 1.78, 3,59, <¢.76, 3.01, 2£.70
2 ., =1.53, -1.55, =~,45, =-.T4&, =.81, =,28, =~.71, -~.84
SUMMARY STATISTICS
Fleet , Prad. , SE(q).Partial,Rraised, SLOPE . SE LINTRCPT, SE
, q . ” F , F , . sloae ’ SIntrept
3T 270 L L e0v.eeasws . L1378,  .D00E+00.  .DOOEF00, 2.707.77 7,203
£ . mLRAE O, L4096, L33, J13R3, L000c2+00, L0000, -~ B37, 165
Fhar SIGHALINt . ) SIGHA{ ext.) si6MA{overatl) Variance ratio
L1358 . 395 LA79E-Ng 3RS 000
Age 2
Fleet, 85, 34, a5, 86, 87, 3%, %9, 90
TTTTRTL S 88, 3.94,  3.94. 3.70, 3.45, 4.cb, &4.30, 3.7R
2, A, 13, .Th, LA, L1n, B9, .59, .55
SUMMARY STATISTICS
fFleet , Pred, , SE{q),Partial,naised, sLopeg . SE SINTRCPT, 5B
, q . . F . F . Stope . LIntrept
....... P e mmmmumr? pnamen o e P o w’ mmm e ——.——— ——— 4 ,
1 4 3,88, L 310,kmxkkkx , 4544, .000E+00, L0DOE+O0,. 5,879, 103
2, A5, L319,1.5A4y , L5724, .ODCGE+(D, LO00E+QD, 44l 106
Fbar SIGMAC(int,) SIGMACext,) cIGMA(overall} vardiance ratio
413 222 LHYSE-TT 222 . 200
Ave >
Fleet, i3, 14, u5, Hé, 7., Re, Ry, el
TN TTRTEA, TR, TTRTR, TTRU53.7730A5.7TE035,775IAE. T3URE
c ., AT, L3, 1,07, 1.32, JH7, w3, 1.27, .05
SUMMA RY STAT1STICS
Fiteet , Pred. , SE{qg),Partial,Raised, SLOPE . SE LINCRCPT, SE
. g , -, F » F . . slope » SIntrept
T TTIIS0 T s wkwa s s . L R016,  .00NE+0U. | .OGOEFD0, 4.300, L7157

cont'd.
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Table 5.15 cont'd.
Age 3
Fleet, 83, 84, 85, 86, 87, 88, 39, o0
T L TTRIER, TR TTRITE, TSR, RS, VAR5, TUS 04, TTIIE,
c , .77, .83, 1.07, .02, SR7, .93, 1.27, 1.05
SUMMA RY STATISTICS
Fleet , Pred. , SE{g).Partial,Raised, SLOPE . SE +INTRCPT, SE
. q , ’, F » F ’ ” slope ’ LSIntrept
T . 4.30 |, .452,%sw=xs . .8014,  .000E+00,  .000E+00, 42300, 77157
£ . .98 . L171,2.6551 , L4740, L000E+00, L000E+00, L9768, 057
Fbar SIGMACint,) SIGMACext.) SIGMA(overall) variance ratio
<506 160 174 174 1.184
Age 4
Fleet, 83, B4, 85, 86, R7. R8. Re, %0
------ » ”» * r r L4 , 4
T, 5,17, 4.65, &4.59, 4. 4B, 3,91, 4.15, 4.e5, 3.70
2, 1.53, 63, 1,861, 1.30, .33, 1.00, 1,15, 1.77
SUMMARY STATISTICS
Fleet , Pred, , SE(q).Partial, Raised, SLOPE . SE LJINTRCPT,  SE
, . . . F , F ' Slope . LIntrept
_______ [ SRSy SRy R B R -——— ” »
1 . 4.36 , L4971 ,kwwvex 71,0869, LO00E+00, O00E+00, 4,36¢, 164
2, t.3v ., .397,3.7222 ., .3575, .000E+00, .D00E+00, 1.314, 132
fbar SIGMACiInt.,) sIGMA(ext.) SIGMACoverall) Variance ratio
«555 309 544 544 3.096
Age 5
Flaet, 83, BG, 85, Rb, 37 . 88, 89, 90
AT ITTSIIE, TSR, TTET3E T IT8, T U305, TT3076, T TEIE1L IR
¢ , 1.45, B9, 1,33, 1,72, 1.33, 1.88, 1.24, 1,63
SUMMARY STATISTICS
Fleet , Pred. , SE(g),Partial,Raised, SLOPE - SE LJINTRCPT, SE
. q , . F . F , , slope A sIntrept
1, 4.11 , L 760.%%ax%x# ,1.0767, .ODOE+D0, ..OOJE+00, 4.109,  -253
¢ L T.43 , .331,4,1913 , .3158, LOOOEHOD, LO00E+00, 1.433, 110
Fbar SIGMACint,) SIGMACext,) SIGMACoverall) varjance ratio
.384 .303 o 49 Ty ¢.191
Age 6
FLeet, 83, B4, 85, B4, 87, 88, 8%, 0
...... » * ’ ~ . > , . L4
T, 5.09, 5,10, 4,14, 4,36, c.81, 3.76. 4.e8, e.T¢
2, 1.60, 14, 1,5e, .07, 1.4, .03, e.¢1, 1.98
SUMMARY STATISTICS
Fleet , Pred, , SE(q),Partial,Rraised, SLOPE . SE LINTRCPT, SE
. q ’ . F ., F , . Slope . LAntrept
________ o L4 » * ’ » rd 'l
1 » 4.03 , 959, %xkkxwx _,1,3¢57, 000 E+00, .000E+00, 4,033, .320
e . W75 . L401,.5,7355 , .zB¢e8, LO00E+QC, LO00E+00, 1,747, 134
Fbar SIGMACint,) SIGHMA(ext,) SiGMACoverall) variance ratio
.356 370 . 350 . 5350 c.211




Table 5.16  VIRTUAL POPULATION ANALYSIS

BLUE WHITING, SOUTHERN AREA

EISHIMNG MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT
1981 198c 1983 1984 1985 1986 1987 1988 1989
' 22
050 .047  .076 068 134 029 .14 028 .0
i "S85 o144 156 .e49  L405 149 .545 Te98  .e65
2 844 .698  .575  .6hkb 728 .622 264 1769 .696
3 ‘76 896  .614 . 706  .777 1,041 2355 477 B8
i 692  .655  1.061 "754  1.035 849 478 316 506
5 1.¢61 T77¢  .905  1.1e4 S765  .715 391 T34 490
s 1.629  .488  .833  1.293  .B6S D883 341 Th91  1.047
7 990 .709  .798  .905  .834  .Bee  .366 476 715
8+ 990  .709  .798  .905 LR34 .B22 366 476 715
( 1~ 430  .598  .598  .601 .589 736 .665 411 465 574

Table 5.17 VIRTUAL POPULATION ANALY SIS from tuning with
SLUE #HITING, SOUTHERN -AREA
STOCK SIZE IN NUMBERS UNIT: milljons

BIOMASS TOTALS UNIT: thousand tonnes

ALl VALUES, EXCEPT THOSE REFERRING TO THE SPAWMING STOCK ARE GIVEN FOR 1 JANUARY;
WHEREBY THE FOLLOWING VALUES ARE

STOCK DATA REFLECT. THE STOLK SITUATION AT SPAWNING TIME,

USEDb: PROPORTION OF AMNUAL F BEFORE SPAWNING: .250
PROPORTION OF ANNUAL M BEFORE SPAWNING: 250
1981 1982 1983 1984 1985 1986
0 1079 1464 1468 1231 1036 1252
1 694 B40O 1143 1113 941 741
2 520 399 596 801 711 514
3 360 eeh 16¢ eTh 344 281
4 109 146 75 72 111 130
5 %9 45 6. 21 28 3e
é 4 9 17 21 & 11
7 0 1 5 6 5 '3
8+ ¢ 2 2 1 2 2
TOTAL NO 807 31«9 3529 3541 3183 2965
SPS NO 688 607 663 780 772 645
TOT.BIOM 13e 141 138 109 123 123
SPS BIOH 39 39 36 33 37 38

o fleets.

1987

882
996
523
eeh
81
45
13

774
675
125

44

1988

1183
67
473
3¢9
130

.20

1990

.019
.138
413
.506
.555
384
356
445
A4S

403

1990

4242
1693
5¢1
156
64
83
39

6881
811
288

571

THE SPAWNING

1991

3407
1207
3e0
17
30
L6
e
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Table 5.19 VPA. From separeble VPA based on tuning with two fleets.
BLIJE. WHITING — SCUTHERN AREA.
ISHING MORTALITY COEFFICIENT UNIT: Year= NATURAL MORTALITY COEFFICIENT = .20

1981 198¢ 1983 1984 1985 - 1986 . 1987 1988 1989 1990

4 <051 .048 077 L073 <149 .028 134 .032 .03¢9 .. 046

1 .359 . 146 -158 . 251 437 S167 «3eb 279 «301 b4

2 bbb .71 .588 . 660 739 .709 . 306 719 627 496

3 .7T08 .%0¢ 636 .736 B« 1.080 Lhbe -593 719 hee

4 714 567 1.07% 811 1.147 . T4 .517 4386 745 427

] 1.367 .85 940 1,18« .897 . 923 475 365 838 745

6 1.685 .591 . 974 1.460 . 993 1.343 . 547 677 1.358 . 963

7 1.3z¢ . 786 1.207 1.386 Toeel. 1,171 «Ghe 1.119 1.484 .81

8+ 1.322 . 786 1.207 1.386 1.220 1171 .942 1.119 1.484 . 821

To1= 43U L5607 606 615 614 . 784 -Teh 448 « 507 .598 «40e

Table 5,20 VPA. From separable VPA based on tuning with two [leets.
BILUE WHITING - SOUTHERN AREA

STOCK SIZE IN NUMBERS UNIT: millions
-I0MA SS TOTAL S UNIT: thousand tonnes
___________ ——— \

LL VALUE S, EXCEPT THOSE REFERRING TO [HE SPAWNINGS STOCK ARE GIVEN FOR 1 JANUARY; THE SPAWNING
STOCK DATA REFLECT THE STOCK SITUAYTION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE

'SED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .250
PROPORTION OF ANNUAL M BEFORE SPAWNING: .50
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
0 1065 1445 1457 1163 943 1285 926 1062 1194  (1827) 0
1 688 8¢9 118 1104 885 666 . 10e3 664 84¢ 940.  (1429)
2 519 393 586 . 789 703 468 461 495 411 510 591
3 358 23 158 67 334 £75 189 e78 197 180 54
4 107 144 74 69 105 121 76 99 126 79 96
5 38 43 61 1 5 e? 39 37 53 49 be
6 4 8 15 19 5 8 9 20 21 19 19
7 0 1 4 5 4 p ¢ 4 8 4 6
8+ 0 2 1 1 2 2 2 1 3 4 3
OTAL NO 779 3088 3484 3437 3006 <854  ¢7e?  c660  ¢855  361¢
PS5 NO 680 597 647 759 739 588 600 637 597 6ee
0T.BIOM 131 139 136 106 116 116 119 117 121 162

PS BIOM 38 39 35 31 35 35 38 36 36 40
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Table 5.21 Predicted values of recruitment.

BLUE WHITING SOUTH : recruits as O-group

2 10 2 (No. of surveys, No. of years, VPA column)
1981 1065 3465 69
1982 1445 7196 1695
1983 1457 13710 3455
1984 1163 14573 6558
1985 943 3721 2224
1986 1285 25328 11229
1987 926 7778 2389
1988 1062 15272 2168
1989 1194 21444 1554
1990 1827 ~11 911

CPUE Spanish Pair Trawlers
Bottom Trawl Spanish Survey

Analysis by RCRTINX2 of data from file recruits
BLUE WHITING SOUTH : recruits as O-group

Data for 2 surveys over 10 years
REGRESSION TYPE = C

TAPERED TIME WEIGHTING APPLIED

POWER = 3 OVER 20 YEARS

PRIOR WEIGHTING NOT APPLIED

FINAL ESTIMATES SHRUNK TOWARDS MEAN

ESTIMATES WITH S.E.’S GREATER THAN THAT OF MEAN
MIRIMUM S.E. FOR ANY SURVEY TAKEN AS .20

INCLUDED

MINIMUM OF 5 POINTS USED FOR REGRESSION
Yearclass = 1589
Survey/ Index Slope Inter- quuare Ro. Predicted Sigma Standard Weight
Series Value cept Pts Value Error
C 9.9732 .534 2.158 .2197 8 7.4864 .36204 -41748 .14605
B 7.3492 .466 3.463 .0669 B8 6.8900 .71746 . 76522 04347
MEAN 7.0481 .17722 17722 .81048
Yearclass = 1990
Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight
Series Value cept Pts Value Error
Cc .
B 6.8156 .450 3.296 L0622, 9 6.6343 .69137 .74762 .04685
MEAN 7.0512 16575 .16575 95315
Yearclass Weighted Internal External Virtual Ext.SE/
Average Standard Standard Popula?lon Int.SE
Prediction Error Error Analysis
1989 7.11 1218.33 .16 .11 7.09 1195.00 .71
1990 7.03 1131.93 .16 .09 7.51 1828.00 .54




Table 5.22

List of input variables for the ICES prediction program.

Blue Whiting in the Southern Area
—The reference F is the mean F (hon-weighted) for the ase group range from 1 to 4

The number of recruits per year is as follows:

Year Recruitment
1991 i171.0
1992 1i71.0
1993 1171.0

Proportion of F (fishing mortality) effective befare spawning: .2500
Proportion of B (natural mortality) effective before spawning: .2500

Data are printed in the following units:
Number of fish: nillicns

Weight by age group in the catch: kilogram
Weight by age group in the stock: kilogram

Stock biomass: thousand tonnes

Catch weight: thousand tonnes

Frrmm b e T — B Fom e fom Fom +
! ! ! fishing! natural] maturity] weight in{ weight inj}
! age! stock size] pattern| mortality| ogive! the catch! the stock!
[ SO S f——————— fommem B e —— fom e +
N 1171.0; .04 .20} .00} 031} .031)
I 885.0] 18] .20} .181 .040) 040}
7 24 591.0} 421 .20¢ .48 .052} 052}
P3 254.0} .49 .20} 911 .063] 063
7 Al 96,0 52| .20] 98] 074! 074
.-t 42.0} .56} .201 1.00} .090] 090
i 6! 19,0} .68/ .20} 1.003 102} 102!
P7d 6.0} .78} 201 1.00} 130} 130}
1 B+ 3.0} . 781 .20} 1.00! .180] 180!
e o e e e R o fomm e e ———— +
Table 5.23

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

8lue Whiting in the Scuthern Area

F e ——— e O et L N +
' Yaar 1991 H Year 1592 ! Year 1993 |
Fmmmm o ——— Hmm Fomm e e to———— Fm———— Fomm———— Fomem R e m R ittt +
! fac~! ref.! stock] sp.stock] ' ' ref,] stock}] sp.stock! ! stock| sp.stock)
! tor! F! biomass! biomass! catchi{Basisi F! biomass! biomass! catch| biomass! biomass;
FIE o ————— toem o ——— Frowm—————— O o O o T Fommn trm—————— B +
! 1.0t . 401 133} 421 28iF0.1 i 12 142} 52| 10| 170! 741
! ! ! ! ! tFogp | 40} ! 484 31} 148} 531!
! ! : : ! fmed | .64} : 450 44 134! 411
: ! : ! : P + 841 : 43, 53] 124} 331
Fm———— B fom o el do——— o Frmmm——— o B e B +

The data unit of the biomass and the catch is 1000 tonnes,
The spawhing stock biomass is given for the time of spawning.
The spawning stock biomass for 1993 has been calculated with the same fishing mortality as for 1992,

The reference F is the mean F (non-weighted) for the age group range from 1 ta 4
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Table 5,24

Results

17.10.55 17 OCTOBER 1991
Blue Whiting in the Southern Area

Ak khkk kR hAKARAR AR Kbk Ak kR ok h kb bpa bk h s xR b kb p kS KATRER K &

* Year 1991, F-factor 1.000 and reference F ,4030 *

RAARARARE KA KA E S h kb bk hh kb kb A kb A h b kAR h R AR A AR KA R R AR K EXEAA

o e L ittt T TR +
] ! at 1 January| at spawning time]
bom e} +o +-- B T O T o ———— Fmmm R +
! 1 absolute) catch in| catch in} stock] stock! sp.stock! sp.stock! sp.stock! sp.stock!
| age) F} numbers; weight} size| biomass| size] biorass) size; biomass!
Fomm e Erm R e e Fmmm————— o e Fmmm o —— +
i 0 .0400; 41.6431 1.29097 1171.00; 36,3011 ,000] 0000} LQC0; .0000!
! 1 L1800) 132,529 5.3011; 885.00; 35.400; 15%,300) 6.3720} 144.863) 5.7945!
t 2} L4210)  185.343! 9.6379] 591.00! 30.732) 283,880, 14.7514) 242.887) 12.6301!
H 31 .4920! 90,191} 5.6820; 254.00) 16.002] 231.140) 14,56181 194.421% 12,2485!
! LN .5180] 35.532| 2,6294) 96,00} 7.104} 94,080 6.9619¢ 78,602 5.8165]
i 5 L5620 16.519] 1.4867; 42,00 3.780; 42.000] 3.7800) 34,715} 3.1243]
! [ 67901 8.583] 8755 19.00¢ 1,938 12.000) 1.9380] 15.252) 1.55571
! 7! 7790} 2,981/ L3875 5.00] L7804 6.000] L7800 4,697, 61071
T 8+ L7790 1.490! L2683 3.00) 540} 3.000; .5400! 2,349 4228
Fmmm e [ R — o ——————— e e e B Fom e o +
! Total | 514.812) 27.5593] 3067.00{ 132.577) 838.200] 49.6851] 717.786! 42,2031}
T — o ——— o A e e ] e o b ———— e +
Akt xkp k kA A ARR KA KR Ik k kA ARk kR RE XA A R kA A AR A A kb kkk &
* Year 1992, F-factor 1.000 and reference F L4030 *
EEARARAR S A A R Ak kA h h kA Ak kkkdRd b b kAR kv A Xk ARAR R R RRRAR R AL Lk AR Ak &
e R e +
! at 1 January} at spawning time|
From + - e Fom e Fom e Fo—— e T R etaded +
| | absoltute| catch in| catch in| stock]| stock] sp.stock] sp.stock| sp.stock) sp.stock!
! age! F! nunbers! weight! size] biomass! size|! bionmass! size| biomass|
Lt T + - Fomm [ o ——— + + ———— -+ -——
{0 .0400) 41,643} 1,2909! 1171.00}  36.301 .000} 0000} .000¢  .0000}
1) .1800! 137.941! 5,5176f 921,14} 36.846) 165.805! 6.6322! 150.779)  6.0312!
D20 .42107 189.8020 9.8697] 605.22! 31.471! 290.504! 15.1062) 248.730% 12,9340/
{3 49207 112,377 7.1050f  317.61)  20.009) 289,023 18.2084! 243.108! 15.3158!
Y 51900 47,060} 3.4825! 127.15! 9.409} 124,803] 9.2206! 104,103} 7.7036!
1 5L _.5B20F 18,397! 1.6557) _ 46,77 4.2107 _ 46.775) 4,2097! _ 38.662)  3.4795¢
i 6l .6790)  B8.855!  ,9032)  19.607  1.999! 19.603] 1.9995! 15.736]  1.6050!
V7 L7790} 3.919] L5095/ 7.89) 1.026! 7.889F  1.0255} 6.176! .8029!
{8+ .77901 1.680] .3023} 3.38] 608 3.381! L6086 2.6471 47651
bt ——— Fmmmmm A b o e et L e e ——— T +
! Total | 562.074) 30.6365{ 3219.76) 141.879! 9$47.583) 57.0109! 809.940! 48,3485!
L o m e T B R e e e Fmm e —— o ——— +
Akt kkARREE KA A kR ke b 2k E v A A Ak AR kR kR KR AR R R ERRAS S AL ARK AR R kA
* Year 1993, F-factor 1.000 and reference F .4030 *
RXAAKES S AR Ak kb h kA kARt A RSk e A A A XX R ARARRAR KR & S &
o e frm e ————————— +
! at 1 January] at spawning time!
B s el e Fomr frsvnren. b — e o — tmmm dmmm - B Fommm——— +
! | absolute| catch in} cateh in} stock! stock] sp.stock! sp.stock! sp.stock! sp.stock!
) age! Fi nusbers]! weight! size| biomass! size} bijomass! size] biomass}
o e ————— D e Forarm e bmmmm— e Fomm e ——— Fmm i ——— Frr - +
Y 04007  41.643) 1.2909) 1171.,00) 36,301) 007 0000} 000! L0000}
Vo1 .1800} 137.841] 5.5176! 921,14) 36.846) 165.81! 6.6322! 150,779¢ 6.0312!
! 2% L4210} 197.553] 10.2728! 629.93; 32,757) 302.37) 15.7231] 258.888) 13.4622{
t 3} .4920] 115.490! 7.2759! 325.25; 20.491; 295,98) 18.6465! 248.956! 15.6842!
- 5190 58,845} 4.35467 158.9%9) 11.765) 155.81! 11.5297! 130.173! 9.6328!
V51 .56200  24.365]  2.1929¢ 61,95} 5.576) 61,951 5.5¥55! 51,2057 4,6084]
! [°H L6790 9.862] 1.60059; 21,83} 2,227 21.83; 2.2268) 17.524] 1.7875;
! 7l L7790 4,043} 5256 8.14} 1.058; 8.14; 1.0581; 6.372) .8284)
I 8+ . 7790) 2,103} .3786! 4,23) 762} 4,231 L7621 3.315] .59671
+ == + -——+ —t e B it D +——— o et +
| Total | 591.846] 32.8148! 3302.46) 147.781] 1016.11! 62,1540] 867.212! 52.6313]
e e e I ittt frm o e — L Fommm——— o o +




Tahle 6.1 Acoustic estimates from various surveys in the spawning

geason divided on areas (%) within and beyond areas of
national economic zones of NEAFC member countries,

Year International Faroces EEC Surveys

1981 0.7 72.5 Norwegian and Scottish
1982 8.4 - 91.6 Norwegian

1983 4.5 - 95.5 Norwegian

1983 12.7 2 87.1 USSR

1984 10.4 - 87.7 USSR

1985 7.0 6 86.4 Norwegian

1986 9.5 4 65.1 Norwegian

1987 2.9 - 97.1 USSR

1988 2.6 - 97.4 Norwegian

1988 - - 100.0 USSR

1989 1.5 88.5 Norwegian

1990 2.4 84.7 Norwegian and USSR
1991 2.6 81.8 Norwegian and USSR
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Figure 4.1 Cruise track and stations of R.V.
16 April 1991.
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1991.




Figure 4.3 Density distribution of blue whiting, spring 1991. Combined
recordings of R.V."Johan Hjort* and R.V."Pinro*. Echo
intensity in m? per square nautical mile x 1/100.
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BOTTOM TRAWL SURVEY IN FALL, 1990
No. Fish: 216350

ACOUSTIC SURVEY IN SPRING, 1981

No. Fish: 4881 millions
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Figure 5.7 Southern blue whiting.
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APPENDIX

NEAFC-request to ICES for medium-term prediction

The NEAFC request is quoted in Section 1.1.
: {

Details of the calculation of stock sizes for ages 0-2 for use as input to the prediction at the beginning of
1991 were as follows:

Year Nos age 0 from VPA (2 fleets)

1981 4753 M= 0.2

1982 24733

1983 26569 Z(0,90)= 0.211

1984 14488 Z(1,90)= 0.230

1985 12000 Z(0,89)= 0.232

1986 14012

1987 11174

1988 10604

1989 25651 = Average of the strong 1982 and 1983 year classes.
Average: 14769 from years 1981-1988, including two strong year classes.
Average: 25651 from years 1982-1983, i.e., two strong year classes.
NEAFC 1: 15978 from years 1981-1989, including three strong year classes.
NEAFC 2: 11142 from years 1981-1989, excluding three strong year classes.

The request from NEAFC was to run TAC-constrained predictions for 700,000 and 800,000 t with two
options of recruitment. Due to the changes in the projected catch for 1991, however, the Working Group
decided to run the two options (NEAFC 1 and NEAFC 2 described above) for the following TAC-constraints
for each year from 1993-1995 (in thousand t): 300, 400, 500, 600, 700 and 800.

The inputs for these predictions are shown in Tables A.1 and A.2 for the recruitment assumptions NEAFC1
and NEAFC2 respectively.

The results in terms of spawning stock biomass (SSB) and total stock biomass (TSB) are summarised in
Tables A.1 and A.2. SSBs are shown plotted in Figures A.1 and A 2,

The printouts are available in the Working Group files.
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Table A,1

List of input variables for the ICES prediction progran,

Northern Blue Whiting ** NEAFC Cptions **
The reference F is the nean F (non-weighted) for the age group range from 4 to 8

The number of recruits per year is as follows:

Year Recruitment
1991 15978.0
1992 15978.0
1983 15878.0
1594 15978.0
1995 15978.0

Data are printed in the following units:

Number of fish: rillions
Weight by age group in the catch: kilegranm
Weight by age group in the stock: kilogram

Stock biomass: thousand tonnes

Catch weight: thousand tonnes

T e e PP $o————— e e fommm fmmmm +
! ! ! fishing!  natural} maturity, weight in) weight in)
! age! stock size| pattern| mortality] ogive! the catch) the stock!
R T e B oo ——— o ——— femm—————— +
HE 15978.0} W01 .20} .00} 024 .024}
It 12934.0) .04 20! 101 . 0451 .045]
! § 16161.0] Q7! .20 373 L0751} .075]
T 4849.0! 12 20} .81} .109} 109}
- 3782.0} W7 201 .85 124 .124]
! ! 3045.0] .22 . 204 .91 .150] +150,
. H 1525.0¢ .29) .20 .94 169} .1691
I 1032.0; 28] .20) 1.00} 175 175}
| 8} 1602.0} . 33] .20] 1.00! .215) +215]
- 319,01 34 2010 1.00) 2174 217
|10+ 197,0} .34) .20} 1.00} 254 254
N I PO dumr fommma e AU —— +

Table A.2

List of input variables for the ICES prediction program.

Northern Blue Whitinmg ** NEAFC Options **
The reference F is the mean ¥ (ron-weighted) for the age group range from 4 to 8§

The number of recruits per year is as follows:

Year Recruitment
1991 11142.0
1992 11142.0
1993 11142.0
1994 11142.0
1995 11142.0

Data are printed in the following units:

Number of fish: Billions
Weight by age group in the catch: kilogram
Weight by age group in the stock: kilogram

Stock biomass: thousand tonnes

Catch weight: thousand tonnes

D e B it e g an drmmmmm o +
! ! ! fishing! natural} maturity| weight in| weight in]
! age! stock size| pattern| mortality] ogive) the catch} the stock}
d———t ¥ B e T B et T Frsermmm e — e +
H 0] 11142.07% .01} .20} .00} 024} .024}
. 9019.0] .04} . 20) .10} 045 045}
HE 16161.0!} .07} .20} 37 .075; L075]
v 3) 4849.,0) 123 .20 814 .109¢ 109}
t4 3782.01 17 .20} .85} 124% W124)
- H 3045.0¢ V22! .20} .91 L1601 .150]
B} 1525.0] 291 201 943 J169) 169}
[ 1032,0]} .28) 201 1.00; 1751 1751
' 8 10062.0; .33 W20 1.00] 215} «215]
. 318.0} .34 .20} 1.00} .217] .217])
to10+) 197.0} .34 .20} 1.00] .254] .254]
L Fumm Fmm e e e L tmmmmm fmmmmm +
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Table A.3 1981-1989 average recruitment including the strong 1982, 1983 and 1989 yearclasses.

SSB
Year TAC300 | TAC400 | TACS00 | TAC600 | TAC700 | TAC 800
1991 2507 2507 2507 2507 2507 2507
1992 3158 3158 3158 3158 3158 3158
1993 3531 3438 3344 3251 3158 " 3066
1994 3938 3750 3562 3375 3188 3002
1995 4275 4000 1726 3451 3177 2902

TSB
Year TAC300 | TAC400 | TAC500 | TAC600 | TAC700 | TAC 800
1991 4405 4405 4405 4405 4405 4405
1992 4948 4948 4948 4943 4943 4948
1993 5345 5239 5133 5028 4922 4816
1994 5765 5550 5343 5135 4928 4719
1995 6100 5804 5507 5208 4907 4604

Weights in *000 t

Table A.4 1981-1989 average recruitment excluding the strong 1982, 1983 and 1989 yearclasses.

SSB
Year
TAC300 | TAC400 | TACS00 | TAC600 | TAC700 | TAC 800
1991 2489 2489 2489 2489 2489 2489
1992 3049 3049 3049 3049 3049 3049
1993 3193 3099 3005 2012 2819 2726
1994 1373 3185 2998 2811 2624 2438
1995 3473 3200 2927 2655 2383 2112
| TSB
Y
ear TAC300 | TAC400 | TACS00 | TAC600 | TAC700 | TAC 800
1991 4113 4113 4113 4113 4113 4113
1992 4416 4416 4416 4416 4416 4416
1993 4529 4425 4320 4217 4112 4008
1994 4675 4471 4267 4063 3858 3653
1995 4758 4468 4175 3882 3586 3288

Weights in 000 t.
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Figure A.1
Effect on SSB of Various Levels of Constant TAC ("000 t)
Assuming average (1981—89) recruitment
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Figure A.2
Effect on SSB of Various Levels of Constant TAC (000 1)
Assuming average (1981, 1984—88) recruitment
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