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1.1

1.2

INTRODUCTION

Terms of Reference

The Blue Whiting Assessment Working Group met at ICES headquarters,
Copenhagen, 15-22 September 1983. The terms of reference were set by
the Council's resolution, passed at its T0th Statutory Meeting (C.Res.

1982/2:5:13):

It was decided, that:

the Blue Whiting Assessment Working Group {Chairman: Mr H 1
Jékupsstovu) should meet at ICES Headquarters from 15 to 22
September 1983 to: '

{i) assess catch options inside safe biological limits for
the blue whiting stock in 198k,

{(ii) review which data are available in the Working Group
files for evaluating Gensity dependence in the para-
meters of the models used in fish stock assessment,

(1ii) specify deficiencies in data required for assessments.’

Participants

V Babajan © USSR
- H Becker The Netherlands

8 EBhrich Federal Republic of Germany

H { Jakupsstovu (Chairmen) Faroe Islands

T Monstad Norway

R Robles Spain

R Schéne ‘ Federal Republic of Germany

V Shleinik ) - USSR

B Vaske German Democratiec Republie
LANDINGS

Landings in 1982

Total landings by countries in the various blue whiting fisheries are pre-
sented in Tables 2.2 — 2.6 and summarised in Table 2.1.

There was & significant decrsase in the total landings of blue whiting in

1982 compared to 1981, the major part of which is accounted for by a

reduction in the USSR landings from the Norwegian Sea. All countries,
however, fishing for blue whiting in the Norwegian Sea had lower cabches
in 1982 compared to 1981. .

The landings from the spawning and post—-spawning fishery increased, and so
did the landings of biue whiting from the mized industrial fisheries in the
North Sea. The very strong 1982 year class dominated the landings from the
mixed industrial fisheries in the latter half of 1982.

Landings in 1983

Preliminary information on landings of blue whiting have been submitted by
some countries reporting on Data Form 5. Data up to and including August
1983 are presented in Table 2.7.
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STOCK IDENTITY AND STOCK SEPARATION

The investigations on maturity curves, starting in 1982 in the area between
42° and 61°F (Ehrich and Robles, 1982) were continued in 1983, limited to

the area between the Porcupine Bank and the Farce Islands. No investigations
on stoek identification were done in the area south of the Porcupine: Bank in

1982.

Investigations by B Bussmann (pers.comm.), using the method of electrophoretic
determination of protein loci in the crystalline lens, indicate a possible
existence of more than one population in the northern North Atlantic, The
results are not yet published and, therefore, a discussion on these investi-
gations should be postponed.

Population parameters like the size at maturity (LSD) are very sensistive to
extrinsic factors. They tend to characterize the énvironment occupied by a
stock as well as the stock itself (Ihssen et al., 1981). Nevertheless, the
different sizes at maturity in the areas to the west of the British Isles and
Ireland could suggest the existence of several populations in these areas
(Table 3.1) (Ehrich and Schine, 1983).

The occurrence of blue whiting on the Banks of the Rockall Trough area over
the whole year could be angther indication of the existence of different
populations (Bailey, 1982, Ehrich, 1983(a & b)).

NORTHERN AREA
(Chapter L4-7)

CATCH COMPOSITION

Age Determination

In June 1983 a Workshop on age determination of blue whiting was held in
Térshavn (Anon., 1983a). The great difficulty encountered in reading blue
whiting otoliths was once more demonstrated. During the meeting a number
of problems were identified and dicussed in front of a video—monitoring
equipment. Based on this, a number of recommendations were made with the
aim of standardising the age determination and reporting. The Blue Whiting
Assessment Working Group, to whom the report of the Workshop was presented,
endorsed the recommendations.

A bilateral comparison on age determination was made by USSR and Norway when
a Norwegian sample of 100 blue whiting otoliths were brought to PINRO,
Murmansk in November 1982. The results were reported to the Working Group
in & working paper by Seliverstova. All the otoliths in the sample, which
were determined to different age by the different readers, were studied
again and discussed. After this, a better agreement was reached.

The Working Group members agreed in further comparison of age determination,
and new samples of blue whiting otoliths will therefore be circulated (see
section 11.6).

Age Composition of Landings

Age composition of landings were revised for 1976-81 and new data were made
avallable for 1982.

No attempt was made to standardize the age readings brought to the Working
Group meeting, and the cateh in number by asge group (Tables 4.1 - L4.3) are
as provided by the Working Group umembers.
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For the directed fisheries in 1982, age composition data were provided by

the USSR, Norway, German Democratic Republic and the Faroe Iglands,. These
countries together accounted for 93% of the landings in the directed fisheries.
Lendings by other countries were assumed to have the same relative age compo-

sition as those mentioned (Table b1}

For landings of blue whiting taken in the mixed industrial fisheries, age com~—
positions were available from Norwegian catches only. These accounted for

45% of the total industrial landings. Other countries' landings were assumed -
£o have the same relative age composition as those of Norway (Table %.2).

The raised age composition for the directed fisheries and the mixed industrial
fisheries were summed to give the total age composition of the Northern areca
(Table 4.3).

WEIGHT AT AGE

Mean weights at age were presented by Norway, USSR and the German Democratic
Republiec for different areas by months.

Mean weights for the spawning fishery, Norweglan Sea fishery and the mixed
industrial fishery were calculated weighted by the monthly catches. An
overall mean was calculated weighted by the total landings in weight from
each country. The total catch landed in 1982 was compared against the sums
of products (SOPs) of total numbers landed in 1982 and mean weight at age.
As the calculated SOPs were 15% higher than the nominal landings the mean
weights at age calculated for 1981 were used in the VPA runs regulting in a
SOP within 3% of the nominal landings. 'In Table 5.1 the mean weights of
age used in the VPA runs are presented.

STOCKX SIZE ESTIMATES

Acoustic Surveys in 1983

gurveys during the spawning season

During the spawning season of 1983 two independent surveys of the blue
whiting spawning stock were conducted in the areas west of the British
Isles by Norway and USSR, respectively.

In the Norwegian survey (Midttun, 1983} the blue whiting concentrations

were found in a very narrow but dense layer along the shelf edge from
Porcupine Bank to west of Shetland. Applying the method described in Anon.
(1982) the stock surveyed was estimated to be L.T million tonnes equivalent
to 30.1 x 109 specimens; of this, 4.4 million tommes were fish 26 cm and
larger. During the survey the concentraticns moved generally northwards,

and as the survey route wes in the same direction some overestimation might
have been introduced (Midttun, loc.cit.). In Figure 6.1 the estimate divided
on areas is presented.

The results of the USSR survey that took place in the period mid-April to mid-
May in the area from south of Porecupine Bank to the Faroes were presented to
the Working Group by V Shleinik. Based on in situ TS measurements during the
survey (Table 6.1) the spawning stock was estimated to 3.6 million tonnes.

In Figure 6.2 the estimate divided on areas is presented. The USSR survey

" route was also from south to north and thus introducing an overestimation.

An underestimation, however, might alsc have been intreduced by the survey
taking place after the peak spawning, when some of the Tish had migrated
from the area. ' ' - . .
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Surveys in the Norwegian Sea and adjacent areas

In August 1983, the second ICES-coordinated acoustic assessment survey was
carried out. The plans for the survey were made during a meeting in March
(Ahon., 1983b) and the report wes finalised during a meeting. prior to the
1983 Working Group meeting (Anon., 1983c). '

Five countries participated in the joint survey with altogether 8 research
vessels. The ared covered in 1983 was somewhat larger compared to 1982
extending also into the Norwegilan Deeps and to the south and east of the
Faroes (Figure €.3). ' -

Using the same assessment methods ab in.1982 {Anon., 1982) the total stock
vas estimated to 2.8 million tonnes equivalent to 36.5 x 109 specimens.

In Figure 6.4 the total biomass estimate divided into areas 1s presented,

and in Figure 6.5 in relative integrator units. Juvenile fish dominated

the stock and especially the 1982 year class was numerous. From the length
distribution in the trawl samples the total biomass could be divided into
lenght groups (Figure 6.6) and based on this on age groups giving 0.2 million
tonnes of the 1983 year class, 1.5 million tonnes of the 1982 year ciass and
1.1 million tonnes of the older year classes, i.e., 27 cm and larger,

In sddition to the joint survey the Federal Republic of Germany research
vessel "Walther Herwig" in August 1983 made a scouting and trawl survey to
the areas north and east of the Faroes around Ieceland and especially the
Dohrn Bank off East Greenland (Figure 6.7). The length distribution of

the blue whiting found at Dohrn Bank was dominated by fish in the length
group 14 - 18 cm (Figure 6.8). No concentration of adult fish-was recorded
at the Dohrn Bank. ' :

Discussion on the acoustic surveys

In the text table below the biomass estimates obtained at the spawming area
and in the Norwegian Sea 1981-83 are given in million tonnes, together with
the estimates of the spawning esnd adult stocks in brackeis.

1681 1982 1983
Spawning area 6.1(5.u4) 2.5 o7l
T 3.6(3.6)
Norwegian Sea k.9 h.6(h, 1) 2.8(1.1)

The methods used for these estimates and the conversiom factors applied are
well described in the 1982 Working Group Report (Anon., 1983d) and in
Appendix IT of Anon. (1982).

In 1982 the entire spawning area was not surveyed, and the estimate was
therefore considered an underestimate. The area covered during the spawning
survey in 1981 extended into the southeastern parts of the Norwegian Sea, and
12% of the biomass observed were immature fish and the estimate of the
spawning stock S.4% million tonnes. In the Norwegian estimate from the
spavning area in 1983 0.3 million tonnes were immature fish yielding a
spawning stock estimate of 4.4 million tonnes.
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During all the August surveys the major part of the Worwegian Sea was fairly
well covered. In 1981, the area west and north of Bear Island was surveyed
thoroughly, whereas in 1982 and 1983 this area was only partly surveyed., In
1982 and 1983 the waters around Iceland were included. In 1982 but not in-
1983 the Dohrn Bank and the sea south of Iceland were also included. The
Dohrn Bank, however, was surveyed in 1983 by "Walther Herwig". In 3983 the
survey was extended to include the Norwegian Deep and the areas south and
west of the Faroes. In the areas not covered in 1983 only minor quantities
of blue whiting had been found during surveys in previocus years.

In August 1981 only small concentrations of juvenile blue whiting were
recorded and almest all the biomass estimates consisted of adult fish. In
1682 G-group blue whiting were recorded along the Norwegian Shelf and south—
east of Iceland. The total estimaie was not divided then into an estimate
of the adult stock and the juvenile stock, The length distribution by area
given in Anon., (1982) indicates, however, that the biomass of juveniles
recorded in that year was less than 0.5 million tonnes. This would imply

e spawning stoek biomass in August 1982 in the order of & million tonnes.

In 1983 the biomass estimated in August was 0.2 million tonnes O-group

blue whiting, 1.5 million tonnes 1-group and 1.1 million tonnes adult fish

(2 27 em),

Taking into account the area covered the estimates from the August surveys
in 1981 and 1982 are not inconsistent with the spawning stock estimated the
same years. The spawning stock estimetes obltained during the spawming
season in 1983, 3.6 and L.h million tonnes, however, are very incomsistent
with the estimate obtained from the adult stock (227 cm) during the August
survey in 1983, 1.1 million tonnes, and it is very hard to account for this
discrepancy of at least 2.5 million tonnes.

In the previous Working Group reports it has been pointed to the various
difficulties encountered when surveying the spawning stock during the
spavning period, the main points being:

(a) The rapid migration during the spawming period creates two major
difficulties. It is hard to time the survey to a time when most
of the stock is in the area, and it is almost impossible to have
the survey as synoptic as is needed considering the large area
vwhieh has to be covered, Due to the migration it is always a hazard
that major concentrations are recorded more than once or missed.

(b) While intergrating very dense recordings in narrow bsnds and shoals
the methods applied in averaging in the calculations of the total
biomass are influential on the final resulis.

Since 1972 yearly estimates of the blue whiting spawning stock have been
obtained. Looking in retrospect at these estimates (Anon., 1980) it is
difficult to find a clear picture, and it was for this reason that the
Working Group recommended that the Norwegian Sea surveys were undertaken.

In the period between August 1982 and August 1983 a total amount of
approximately 300 000 tonnes of adult blue whiting has been removed from
the stock by the international fishery. Accepting the figures obtained
during the two August surveys (in 1982 and 1983), however, implies either s
very high natural mortality in the intervening period or that significant
guantities of adult blue whiting are in areas not surveyed in 1983.
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After the survey in August 1983 Norwegian and USSR vessels surveyed the
Barents Sea for O-group fish {Anon., 1983e). During this survey O-group
blue whiting were for the first time in 19 years recorded in significant
numbers in the Barents Sea. The length range of the O-group blue whiting
found (2.5 - 10 em) was lower than that found in the Norwegian Sea.

This might indicate that spawning has taken place north of the main
spawning areas west of the British Isles and also at = later date. Some
blue whiting were recorded during this survey but not in any significant
quantities.

The USSR research vessel "Lensk" in late July and first half of August in

a redfish survey to the west of Bear Island had catch rates of blue whiting
in pelagic trawls of up to 1 t/hour. The same aresa was surveyed during the
August survey without any high concentrations being recorded.

Judged from the geographical distribution of the fishery after spawning in
1983, the blue whiting spawning stock migrated northwards into the Norwegian
Sea and dispersed there. Whether they have migrated southwards again at a
later stage is impossible to tell, but seems fairly unlikely from previous
experience. The "Walther Herwig" during a bobttom trawl survey in May to the
areas west of the British Isles between Porcupine Bank and the Wyville
Thomson Ridge found no significant pelagic concentrations of blue whiting,

As reported to the Working Group? USSR scouting vessels found concentra-
tions of pre-spawning and spawning blue whiting in late Msrch and early
April 1983 southwards from Rocksll Bank to 20°W, but this was before the
spawning area surveys, and cannct help in this context.

During the survey to East CGreenland in August, the "Walther Herwig" during
a tow at very great depths with pelagic trawl caught s few baskets of
large blue whiting, without any echo traces between 0 and 1 000 m.

In the report of the 1983 August survey the following sources of error are
mentioned which might have introduced a negabive bias to the estimates of

adult fish.

1) Blue vhiting is a fast swimming fish and & bias might have been
introduced by the trawls catching relatively bebter the younger
fish. Due to the very numerous 1982 year class, the adult stock
might thus have been underestimated.

2) Some small concentrations of adult fish heavily mixed with juveniles
were fourd in the area between the Farces and Iceland which were
not recorded by the research vessels. These concentrations were,
however, too small to substantiate a fishery.

3) The very low concentrations of adult fish found over the larger
areas in the Norwegian Sea might occasionally have been below the
‘intergrator threshold values,

4)  An underestimate might also have been introduced by blue whiting
distributed very close to the bottom along the Norwegian Shelf
edge not having been recorded.

On the other hand, the commercial fleet from USSR, the German Democratic
Republic and the Faroes fishing blue whiting in the Norwegian Sea for human
consumption was not able to find any suitable concentrations of adult fish
in August. A new fishery in the southeastern Norwegian Bea, which developed
in dJuly-August 1983, was solely based on the strong 1982 year class,
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Following the discussion above the Working Group finds it very difficult
from the acoustic surveys to draw any final conclusions on the size of
the adult stock of blue whiting at present, other than it is probably
somewhere in between the estimates obtained during the spawning surveys
and the August survey.

Virtual Population Analysis (VPA)

Several trial VPA runs were made by the Working Group based on various
assumptions on the stock biomass in 1983, However, because of the discre-
pancies observed between the estimates from the acoustic surveys conducted
during 1983, it was not possidble to derive a single reliable value for the
terminal fishing mortality for 1982 in the VPA. TFor illustration purposes
it was therefore decided to produce a VPA based on the following sssumptions:

(i) The stock biomass of the 1982 year class in August 1983 should be
at 1.5 million tonnes as estimated from the Augnst survey in the

Norwegian Sea.

(ii) The stock biomass of the adult stock, e.g., age groups 2 and older,
was taken at a level of 3 million tonnes in August 1983, which is
somevhat below the value estimated from the spring surveys in the
spawning area. .

(iii) The catches teken during the first half of the year 1983 were
assumed to be 260 000 tonnes for the adult and 70 000 tonnes for

Juveniles,

Based on these assumptions, and taking into account a natural mortality of

M = 0.2, the stock size at the beginning of 1983 vas estimated. The terminal
F in 1982 wag chosen so that the predicted stock size from the VPA at the
beginning of 1983 corresponds with the assumed one. According to this the

F on the O-group in 1982 was at a level of F = 0.10, whereas for the older
age groups an F of 0.12 was calculated. In the absence of reliable inform-—
ation on the exploitation pattern, the same F was applied for age groups 1
and older, which appears not to be far from the calculated F-arrvay for the

previous years.

According to the VPA results, the total stock bilomass increased from 5
million tonnes in 1970 to about 10 million tomnes in 197h and remained
fairly stable at this level up to 1978. TFrom 1978 orwards it decreased
steadily to about 5.5 million tonnes in 1982, Furthermore, the calculabed
total biomasses Tor 1981 and 1982 are in accordance with the estimates
obtained from the August surveys in the same years.

According to the VPA the recruitment has decreased more or less steadily from
1972 up to 1981. The 1982 year class is cobviously a strong one, and its size
was estimated to be about 36 x 10° (as O-group), which is close to the aver-
age strength of the 1970-T3 year class. The VPA results are given in Tables
6.2 - 6.4 and also shown in Figure 6.9.

Cateh per Unit of Effort

Cateh and effort data for 1982 were presented by 3 countries, i.e., the
German Democratic Republic, Norway and USSR, These countries presented
their data broken down by vessel tonnage, area and month.

Comparable time series of cpue data for Divisions IIa, Vb, Via and IVa,
which may be indicative of changes in stock abundance, are compiled in
Table 6.5.
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The Germar Democratic Republic cabeh rates {GRT-class. 2 000 — 3 999.9
tonnes) for the pericd July-September decreased from 1981 to 1982 by 28%
in the Norwegian Sea (Division IIa)., The USSR catch rates averaged for
the same period increased in this area from 2.54 to 2.85 t/h, or by 12%.
But taking into account that Soviet catches for the same period in 1982
were significantly emaller compared with previous years, the data on cpue
of the Soviet fleet could hardly be considered representative. USSR
catch rates averaged over the whole year 1982 decreased by 10% compared
with 1981 (Tabie 6.6).

A tendency to a reduction in catch rates was observed in Division Vb for
the German Democratic Republic and USSR vessels, and in Divigion VIa for
Norwegian vessels (GRT-class 1 000 - 1 999,09 tonnes). At the same time
cateh rates for smaller Norwegian vessels (GRT—class 100 — h99.9 and

500 - 999.9 tonnes) became higher compared with the previous year.

The decrease ncted in the catch rates can be explained either by a reduct-
ion of adult stock bicmass or by changes in the distribution pattern of the
fish caused by hydrographic conditions (Schevchenko and Isaev, 1983).

Bottom Trawl Survey on Rockall Bank

During % January to 4 February 1983, T8 hauls were made by the RV "Walther
Herwig" on the plateau and at the slope of the Rockall Bank in depths down
to TO0 m. Using the swept area (catchability factor = 1} method, the

stock size was estimated to be approximately 77 000 tonnes (Ehrick, 1983b).

The relative mean density (t/nm2), the trawable biomass and the confidence
limits per depth range are listed in Table 6.7. Figure 6,10 shows the sex-
separated length distribution of the total catch.

During the survey the blue whiting concentrations were found very near the
bottom. VWhen using midwater trawls close to the bottom (4-6 m), however,
blue whiting were also caught implying that the estimate could be an under-
estimate,

Similar surveys in August to the shelfedge and the Qceanic Banks west of the
British Isles could lead to estimates of the resigual population of the blue
vhiting stocks north of the Porcupine Bank which do not migrate to the
feeding areas further north. '

MANAGEMENT CONSIDERATIONS

{a) The acoustic surveys for 1983 gave conflicting evidence on the size
of the spawning stock. As the highest of these estimates might be an
overestimate, it could be coneluded, however, that the spawning stock
has not increased from 1982 to 1583 and possibly has decreased.

(b) Catch per unit of effort data from the USSR and Cerman Democratic
Reépublic fleets indicate clearly a decrease in the availability of
blue whiting in the Norwegian Sea in 1982 compared to 1980 and 19871.
Some of the decrease could possibly be explained by changes in the
hydrographic conditions in the Norwegian Ssa, but as the trend is
found throughout the year s reduction in abundance seems likely.

(¢) Tt was not possible for the Working Group to make an anslytical assess—
ment with an acceptable reliability. All VPA runs made, however,
either calibrated to a high spawning stock level (h.h million tonnes),
an intermediate (3.0 million tonnes) or a low one (1.7 million tonnes),
indicating a steady decrease in the stoek from 1978 til 1982.
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There is thus some evidence that the size of the stock is iower than at any
time during the last ten yesrs. Using a higher M in the VPA would result
in a steeper decline in the stock size and would also result in a higher
discrepancy than is 1ikely between the VPA estimates of the spawning stock
in past years and the acoustic estimates in the same years.

The 1983 August survey indicates the 1982 year class to be strong, and,
compared with the VPA results, of the same order of magritude as the year

classes 1970-73.

Az no reliable analytical assessments could be made the Working Group did
not attempt to make any predictions or to calculate ¥/R curves.

411 evidence points to a steady decline in the recruitment in past years
apart from the 1982 year class. As this year class is already heavily
fished the Working Group would advocate caution in the future exploitation

of the stock.

SQUTHERN - AREA

Landings

Total landings by countries are presented in Table 2.6. A decrease of 1h#
from 1981 to 1982 was registered. Portuguese landings decreased by 47%,
and those of Spain also decreased slightly (10%}, vhile landings from the
Netherlands in Divisions VIId-e, ViIg-k increased from 633 tonnes in 1981
up to 2 406 tonnes in 1982. Portugal took =1l their catches in Division
IXa, and Spain caught about 7 000 tonnes in Division IXa and approximately
20 000 tonnes in Division VIIIc.

Catech Composition

Age determination

During the Workshop carried out in June 1983 on otolith reading it was
felt that, in general, oboliths from fish of the southern area seem to be
easier %o interpret than corresponding otoliths from fish to the north.
One also had the impression during the Workshop that the growth rate of
blue whiting in the southern area is less than that in the northern areca,
and this seems to be confirmed in the age/length key presented by Spain
(Table 8.1).

Age compogition of the landings

Table 8.1 provides the sge composition of the landings based on Spanish
data which represent 81% of the total. The Portuguese landings were
assumed to have the same age compositions. The landings from the Nether-—
lands (7% of the total)} were not included, because they were taken in
other areas further north, and no sampling data were available Ifrom them.

Weight at Age

Table 8.1 also presents mean weights at age for Spanish and Portuguese
landings. The calculated SOPs were within 7% of the nominal landings. The
data show that mean weights at age up to 7 years are also less than in’the
north, but from & years upwards they seem to be greater than the overall
weighted mean of the northern area and more similar to the North Sea mixed
industrial fishery. However, the results obtained from the oldest fish

(T - 15 years) were based on a very limited number of otoliths. -
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Catch per Unit Effort

Table 8.2 presents the series of data available from Spain and Portugal
since 1977. Portiguese data are presented in kg per Hour fishing and in
tonnes per vessel, whereas revised Spanish cpue are presented in kg per
day fishing, but only for the three main ports of Galicia, which each year
account for approximately T5% of the total Spanish landings.

Effort seems to be more or less stable, while the cpue declines slightly in
the Spanish fleet and by 50% in the Portuguese fleet. In the case of
Spain, one possible explanation, other than a dscline in the abundance,

can be found in the enforcement of two closed aress between January-March
and October-December and a stop of the fleet in some ports during October.

Groundfish Surveys in Portuguese Waters

During 1982 two stratified random groundfish surveys in the Portuguege con-—
tirental waters were carried out following the series initiated in 1979
and where blue vhiting is one of the species under study.

A paper by Cardador (1983) describes the results obtained which indicate
greater abundance of blue whiting in deep waters (200 - 500 m) in relation
to shallow waters. From a statistical analysis of the data it was possible
to conclude that in June 1981 the abundance of blue whiting was larger
than in June 1980, Minimum biomass estimated by the swept area method gave
the highest value in the October 1980 survey with a value of 46 000 tonnes
(variation coefficient = .50) and the lowest value in the May—June 1980
survey, with an estimate of 4 200 tonnes (variation coefficient = .33).

Assessment

No attempt was made to assess the stock of the blue whiting in the southern
area.

DATA DEFICTENCIES

Catch reporting is in general adequate. Discarding of small and Juvenile
blue whiting is known from the southern area as well as from the Tisgheries
using blue whiting for human consumption, only in the northern area. This may
become of more importance, because of the good recruitment in nearly all
northern areas. There are no estimates of the amount of Blue whiting
discarded, or perhaps landed unreported, in Divisions VIiIg~k and VIIIa,b,
where blue whiting is known from surveys to be one of the most abundant
species of fish.

It is still difficult to use the Virtual Population Analysis for assessing
the northern blue whiting stock. Reliable estimates of natural mortality,
terminal F as well as standardized age determinations are urgently needed.
In addition, also the biclogical data base (weight at age, maturation ogive,
ete.) should be improved.

Some of the deficiencies are related to major bioclogical problems (e.g.,
age determination, stock separation, extent of stock distribution), which,
in the case of blue whiting, have not yet received adequate attention.

Biclogical sampling is alsc adequate for a large part of the cateh,
although there are important exceptions. Approximately 55% of the lan—
dings in the mixed industrial fishery are appsrently completely unsampled.
This is an important deficiency, because landings of the youngest three

. or four classes have formed the only available informstion on recruitment.
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The results of the August surveys 1981-83 have indicated that abundance
indices of the one-year olds can possibly be obtained from such surveys.

DENSITY DEPENDENCE

Regarding Ttem (ii) of the terms of reference (C.Res.1982/2:5:13), the
meaning of it is understood to be:

To review which data on blue whiting are available in the files
of the Working Group's member countries for evaluating density
dependence in the parameters of the methods and the models to
be used in fish stock assessments.

USSR and Norway, which together account for the majority of the blue whiting
landings, started their regular investigation on the species in 1965 and
1970, respectively. Since then both nations have yearly collected biolo—
glcal samples in the northeastern Atlantic. Norway has mainly sampled the
spawvning stock, while USSR has sampled both from the spawning and the feeding
areas. Other nations engaged in the fishery also collect samples, but at a
comparatively smaller scale.

During this period the abundance of the blue whiting stock in the northern
areas has apparently fluctuated considerably. The materisl has, however,
not been analysed in this conbext.

FUTURE RESEARCH RECOMMENDATIONS

The results of eruises and investigations in the last two years have showm
that there is clear evidence of the existence of a separate southern blue
whiting stock. In order to provide data for a better management, larger
data series on age determination would be needed. Accustic estimates are
also required during summer-time, when the annual reeruits are in mid~
waters.

Further investigations on stock separation have to be done in the entire
distribution area. More investigations on meristic, morphometric and
biochemical characters, growth rates, maturation length data and gonad
studies, as well as parasite infestation rates and other diseases, have

to be encouraged.

A1l the information on the occurrence of 0- and l1-group blue whiting should
be reported very caréfully, and special searching should be carried out
during future research cruises.

The Working Croup considers it very important to continue the supervision
of the northern bliue whiting stock. The surveys 1981-83 have given
valuable information about the abundance as well as changes in the distri-
bution of the stock in relation to hydrcgraphic parameters.

Although it is diffieult at present to indicate the precision of the stock
estimates obtained during these surveys, they are the only means by which
both the adult and the recruiting year classes can be monitored at the
same time, and while there are indications of a declining stock, these
should be continued at least. '
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It is therefore recommended that a similar coordinated acoustic assessment
survey should be carried out in August 198%. In connection with this,
meetings of members from participating countries should be arranged before

and after the survey.

In addition to this, the surveying of the spawning stock during spring

time has demonstrated to be very valuable as well, and should consequently
be continued, If more than one vessel undertakes this, the surveys

should preferably be coordinated, In crder to facilitate this survey, plans
should be circulated as soon as possible to Rudiger Schbne, whose respon-
sibiliity it would be to investigage whether any coordination is possible.

Taking into account that some countries fishing the major part of the
annual blue whiting landings were not present at the Workshop held in

the Faroe Islands in June 1983, it seems appropriate to set up another
international otolith exchange programme which can serve alsoc as & conbtrol
of the theoretical improvements and agreements reached during the Workshop.
The Working Group appointed V Shleinik as coordinator for this programme.
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Tsble 6.6, Catch per unit effort in the Blue Whiting risheries in Sub-division Ila for 2 000 - 3 999,9 ORT,
using mid-~water trawls, 1978-1952

Catch f offore ¢.P,U.E.
Honth 1978 ]1979 I 1980 J1981 ] 1982 1978 ’ 1979 l 1289 f1981 [1982 1978 ’ 1979 ‘ 1980 E 1981] 1962
{tonnea) {hours} {tonnes/hour)
German
Dem,Rep.
January
Februery
Harch
April
May Lot shé 159 289 27 279 210 152 3.20 1.96 | 0.75 1.50
June 848f 2 548} 3025 | 2566 1 tha| aby 893 999 |2 04 | 12801 343 | 2.85 3.03 1,25 0,50
July s5{2317| 3523 | 5951 ¥ 226] 100 92 g02 Jese6f tobs| es5 | o2.93 | 3.1 | 2w 1T
August és] 2:871 | & 130 ’ 39 965 | 2 079 L6k | 298 ] 195
September 862 605 | 1 uB1 13| 430 kg 627 54 2,00 | 2.5k { 2,471 2.09
October 1 128 55 266 Lok 53 118 2.66 1,0k f 2,25
Hovenber 1 380 . 215 ’ 5.02
Deceober 754 . 230 t.3.28 ]
A1l monthesl 903} 6 198[ 13 832 {1h 310 3 ok2| 347 2281 hgee 7611 | 26k 2.60 2.71 3.20 1,88 1,15
July”— =1 3au3] 6939 16z 133%9F - b o261 215 ;5300 1 03t - 2,57 | 3.3t 2,18} 1,22
Sen ) , [ 2,19 | 3.1 ] 225 1.63
Poland {tonnes) 2) l {2ays]) x) {tonnes/hour) #}
January '
February ]
Harch :
April i i
Mey 1] g 21 HU PR I
June 2 216 200 210 ! g 25 13 27,7 | B0 | 164
July 129 896y 1t koS 369 ; 13 59 62 | 20 9.9 15.2 22,7 12.3
August 2 269 264 3 289 569 iz 13 130 21 id.0 | 20,3 r25.2 |21t
Septenber | T 393 323 : 113 128 12.3 -7
Oetober 554 1951 526 bk a3 u3 16.3 8.9 | 12,2
November 1 383 178 , 72 10 19.2 | 17.8
Dacezber : i
A11 monthsi b 7631 & 32k{ 11 137] 1 952 ' 303 173 510 117 ; 15,7 25,0' 21,8 5.4
Jular”- 2 398{ 1 6] b &74 938 i 133 T2 192 54 } 17.3 16.1 24,3 18.4
a2 i Lo [ 1.8 | 2o | ool
{ i
U.8.8.Rs {tonnes) i {hours) .’ {tonnes/howr)
Janvary 8 9921 2 92t & 003{ t 045 7.96
February L gso} 2 153 ; 1833 339 2,70 ; 6.35
March 5 520| 16 8117 3 886| 375 1538 6151 206l 285 359 |2z a2 | 13
April 3 382f 36 284 | 45 645! 618§ 1 933 16 1y ] 12 668 236 LTh ] 2,25 ) 3.80 | 2.1
Mey 51 ko125 988 | 88 754 k6 059! 15 3361 25 ahk | 25 312 17 108 3.35 § L.9g 3.2 2,69
June 110 918; 11k 117 | T8 727{ 27 61T£ 38 069] LT €3k | 37 919 1k 209 2.91 f, 2.39 2,08 1.9k
July 120 618 121 h63 | 87 s82| 6 Bzof k2 166] k2 319¢ 39 039 5 963 2,95 ¢ 2.67 | 2.24 1.1h
ngust 12 ofz} 114 505 | 63 889 ! 47 395| 28 2031 29 528 3,011 hes i o206
September 106 6060 T9 Sob | 37 960 2 gaxl 33 755] 17 bag| 11 143 6k0 3,16 j 4,54 3.23 k.56
October 57 562] 50 9543 11 560 1 121 16 5Thl 156 oT2{ 3 270 34t 3.47 3,17 3,53 3.29
November 46 317f 17 543 b 778 379 6 BL1f 5 T710{ t 455 161 2,39 3.07 1 3.28( 2.35
Degenber 5 B30] 1 2%2] 10 704 2 867 1131 k263 2,03 3.13 2,51
£11 months f39 129/ 683 5h1 433 485] 93 oh3 210 9361206 372[167 005 ho 026 303 | 3.31 | 2.66[ 2.35
sy - - 314 186 315 472 189 b3t 9 741 123 16| 85 111] 80 319 6 623 3.03] 3.58) 2.36| 1.7
sep.2) 3,06 | 2,54 | 2.8

1CRUE = Total catah/tobal effort
)CE'UE = IMonthly CPUE/Nb of months
*)o data available
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Table 6.7. Relative mean density (D),trawl-
able biomass (TB) and confidence
1imits (CL) per depth range.
Confidence level = 80%.

Survey on Rockall Bank.

Depth range 5'2 TB . CL
(m) (t/nm®) {t} (£ %)
100 - 200 0.1 265 T0
200 - 300 | - 3.1 8 Th1 68
300 - 400 16.6 32 601 L6
koo - 500 Tk 20 237 6h
500 - 600 5.9 12 To2 89
600 - 700 1.6 2 556 88
77 122
Table 8.1. BLUE WHITING - . Southern Area
1982
Age
Numbers Mean lengths | Mean weights
(millions) {em) {z)
0 61.1 17.3 32
1 102.5 19.5 L5
2 183.5 21.7 61
3 121.8 22,5 69
L 6h.3 23.h 7T
5 22,1 24,2 85
6 3.2 25.8 103
T 0.3 29.8 156
8 0.2 33.3 216
9 0.3 35.0 250
10 0.4 37.2 299
11 0.01 38.5 331
12 0.03 37.5 306
13 0.01 38.5 331
1h 0.0k 36.5 283
15 0,03 37.5 306
Total 559.9
Nominal
{tommes) - 31 3%0 - 33 660
Weighted
Mean . 60 g
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Figure 6.1. Abundance (in '000 tonnes) of BLUE WHITING recorded
during the Norwegian survey April 1983.
(Compiled from Midttun, 1983)
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Figure 6.2 Abundance (in '000 tomnes) of BLUE WHITING
recorded during the U.S.S8.R. survey in April/
Ma.y 19830
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Figure 6.3 Cruise tracks and trawl stations of the
ICES coordinated acoustic assessment survey in
the Norwegian Sea and adjacent waters. August
1983,

l) Pelagic trawl
2) Bottom trawl




Figure 6.4 Estimated BLUE WHIT
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NG biomass (in !'000 tonnes),

August 1983,
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- Figure 6.5 Distribution and relative densities of BLUE WHITING,
- August 1983, Hoho intensity in mreflection/(n.mile)Z.
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Figure 6.6 Total length distribution of BLUE WHITING,
N = 36.5 x 107,

August 1983.
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