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2 INTRODUCTION

2.1 Terms oe Reference

Norway
Canada
Russia
Norway
Greenland
Norway
Norway
Spain
Nonvay
Spain
Germany
Nom'ay
Iceland
Russia
Russia

b) part i) of the terms of reference. Section b) part ii) of
the terms of reference is treated in the sections on the
status ofthe fisheries, especially on the expected catch in
1995. For some of the stocks Section b) part iii) is
answered in the Section 9: Stock summary.

2.2 Comments by ACFM

At the November 1994 meeting, ACFM has provided
some comments on the work of the Aretic Fisheries
Working Group. We appreciate the positive comments
on our effort to improve the assessments. It will always
be the first aim of this Working Group to improve our
assessments at any opportunity.

Conceming the use of two VPA, both tuning and
traditional, the Working Group this year decided to use
only the tuning VPA and to edit the summary table to
reflect the desired age span of the stock. For North-East
Arctie cod, the procedure is somewhat different, duc to
the inclusion of cannibalism into the tuning.

•

In the 82nd statutory meeting of ICES in 1994 it was
decided (C.Res. 1994/2.6.1) that:

The Arctic Fisheries Working Group (Chairman: Mr
Knut Sunnana, Nonvay) will meet at leES Headquarters
from 23-3 I August 1995 to:

a) assess the status of and provide catch options for
1996 for the stocks of cod, haddock, saithe, redfish
and Greenland halibut in Sub-areas land 11 taking
into account interactions with other species;

b) for those stocks and/or fisheries where data permit,
provide the information required to give advice or
guidance on

i) medium-term management objectives (in terms of
spawning stock biomass and mortality rates) and
options,

ii) the appropriateness of controls on catch (or
landings) and fishing effort,

iii) the potential for multispecies and multi-annual
catch options,

The above terms of reference are set up to provide
ACFM with the information required to respond to the
request for advice from the North-East Atlantic Fisheries
Commission and the European Commission.

The Working Group has also put effort into including
tuning data for the oldest age groups. This is necessary in
order to maintain the robustness of the VPA calculation
by setting the oldest true age to an age where errors do
not influence the results to any great extent. The
Working Group also notes that a change has been made
in the XSA-tuning program to overcome the earlier error
that allowed settings that did not include fixing the
catchabilities of the older ages in the tuning data. This is
probably the main reason for the instability problem this
Working Group has experienced in using the XSA
method in earlier years.

Some comments are needed about the work done to
calculate weights at age. The sensitivity analysis carried
out to investigate the importance of the settings of the
weights are obviously interpreted in a wrong way. It is
quite clear that the settings of the weights are very
important to the TAC and thus to the assessment. When
the F turns out to be more sensitive than any of the
weights it is because the F value represent all ages, but
each weight only represent one age group. The sum of
the sensitivities of all the weights is equal to the
sensitivity of F and clearly show the importance of
setting correct weights.

This years report will also show that the predicted
weights are consistent with the observed and the method
is weil documented in separate papers. The Working
Group takes pride in having achieved the ability to
predict the weights with precision.

To answer the terms ofreference as they are set up, some
changes to the report have been necessary. The Working With respect to documentation ofthe assumed catches in
Group have discussed some changes in the seetions and the present year, the Working Group this year has
some standardisation so that all the spceies follow the prescntcd doeumentation to explain why we have
same layout. Also a scetion on Principlcs of Management eonfidcnee in the estimates. This rclates to the terms of
has been provided. This include the answers to Section reference Section b) part ii) about the appropriateness of
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controls on catch and fishing effort. The countries
regulating fishing in areas land 11 have improved the
control on landings and also on monitoring the fishing
fleet at sea. This also ineludes monitoring the fleet in
international waters and rather reliable estimates of catch
are available from these areas. The Working Group has
doubts as to adding any unreported and unobserved
catches to the expected, but concern have been given not
to underestimate the expected catches in the present year.
It is the opinion ofthe Working Group that some catches
are still kept outside the reporting system based on
anecdotal information. The Working Group have
evaluated the expcctcd catches under status qua F to
ensure that the expected catches do not imply a
substantial reduction, or incrcase, in effort, whieh would
be unexpected as the quotas are rather constant.

Special attention this year have been given to the
Greenland halibut and S. mentella asscssments.
Comments to the ACFM minutes are given under each
species.

2.3 Commcnts by thc l\lultispccics Asscssmcnt
Working Group

In its report the MSAWG gives a description of the
problems we addressed last year in Section 9 on
Ecological Considerations. This section is Ien out this
year and some general considerations are given in this
Section.

The MSAWG also gives advice on how to handle the
mentioned problems. These specific advice are discussed
in the relevant sections. However, in general the
MSAWG is not able to give very specific advice and is
for the most referring to earlier reports of the MSAWG.
One member of the Working Group is also a member of
this Working Group and have provided some data and
information on both growth and cannibalism of cod that
is ineluded in the present report.

Concerning growth ofcod, we used the same method this
year as last year, but with some improvements on the
documentation. This is in line with the advice of the
MSAWG.

Concerning the cannibalism of cod, data wcre presented
to the working group enabling us to estimate mortalities
on the recruiting year elasses back to 1984. Nevertheless,
the stock is presented as a 3+ stock, thus avoiding
problems with the yield per recruit calculations.

We ask the MSAWG to advice us on the choice of the
basic natural mortality to use in the stock assessments. It
is our hope that information of this kind will arise from
the work ofthe MSAWG. Multispecies models should be
the best way of exploring different scenarios of natural
mortality with the aim of finding mortalities that explain
observed stock interactions and dynamics.

We would also like to be advised as how our assessment
of the cod stock fits in with the results from the work of
the MSAWG and how to improve the assessments on all
the stocks. The work that we have done this year might
very weil give indications to other working groups as to
how they may make their own assessments to be used in
calculations of predation by species treated in this
Working Group. The age groups 3-7 in the cod stock is
responsible for most of the predation on capelin. It is
therefore important to have absolute estimates of the
numbers of these ages. Cod is also predating on the
Atlanto Scandian herring and absolute stock estimates is
also needed to calculate predation on herring.

2.4 Environmental Aspects

At this meeting some information was presented about
the influence of oceanographic condition on the
development ofstocks in this area (Tretyak et al., 1995).
There is also available some information on the expected
development of the temperature in the region. Although
not entirely consistent, the Working Group has based its
predictions on an assumption that the temperature will
stay elose to the long term average in the near future,
however with an indication of some decrease.

Due to the high abundance of predatory fish in the area,
it is expected that the growth will be somewhat
influenced and be below average in the near future.

3 NORTII-EAST ARCTIC COD (SUB
AREAS lAND 11)

3.1 Status of the Fishcrics

3.1.1 Landings prior (0 1995 (Tables 3.1-3.3 and
9.1, Figure 3.1A)

The final reported landings of 1993 amounts to 581,611
t (Table 3.1), exeluding 43,625 t of Norwegian coastal
cod (Table 9.1). The provisional figures for 1994 are
750,293 t exeluding 47,713 t ofNorwegian coastal cod.
This is elose to the estimate of 745,000 t used by the
Working Group last year. The agreed TAC on North
East Arctic cod was exceeded by 50,293 t, and the total
quota ineluding 40,000 t of Norwegian coastal cod was
exceeded by 58,006 1. Catches in excess of the agreed
TAC in 1994 are mainly catches by countries without a
quota (lceland and 'others'). The catch by 'other'
countries was estimated to 23,326 t in 1994 bascd on
data from Norwegian authorities. When added to the
Icelandic catch this gives a total catch by countries with
no quota of 60,043 t, of whieh 50,954 t was taken in the
international waters (a part of Sub-area I) in the Barents
Sea, and 9,089 t was taken in Division IIb. Landings
reported to Norwegian authorities were used to
determine the catches by some ICES countries for which

•
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ICES had not received data on landings. Table 3.1 shows
that the landings increased in a11 areas.

From a level of about 900,000 t in the mid-1970s,
landings steadily declined to around 300,000 t in 1983
1985. Then the landings increased to above 500,000 t in
1987 before dropping to 212,000 t, the lowest level
recorded in the post-war period, in 1990. The catches
have increased rapidly from 1991 onwards, and the total
catch in 1994 was the highest since 1977. The 1994 catch
is also above the mean level for the period 1946-1994.

The fishery is conducted both with an international
trawler fleet and with coastal vessels using traditional
fishing gears. In 1978 quotas were introduced in the
trawler fleets and in 1989 in the coastal fleets. In addition
to quotas the fishery is regulated by a minimum landing
size, a minimum mesh size in trawls and Danish seines, a
maximum by-catch of undersized fish, closure of areas
with high density of juveniles and by seasonal and areal
restrictions.

The estimates of unreported landings in excess of the
quota set in 1990-1993 made by the Working Group last
year (Table 3.1) were not changed. The unreported
landings in 1994 was estimated to 25,000 t, based on
information from Working Group members. This figure
is the same as was used in last year's report. This gives
an estimated total catch in 1994 of 775,293 t, which is
only 5,000 t more than the Working Group expected to
be taken in last year's report.

The catch by area split into trawl and other gears is given
in Table 3.2 and the nominal catch by eountry is given in
Table 3.3.

3.1.2 Expected landings in 1995

The mixed Norwegian-Russian fisheries commlsslon
agreed on a TAC for North-East Aretie eod and
Norwegian eoastal eod eombined for 1995 of 740,000 t.
Of this, 40,000 t is assumed to be Norwegian eoastal
eod. Aecording to the agreement between Norway and
Russia, this total TAC should be divided equa11y between
the two countries. For 1995, 88,000 t was allocated to
third countries, and 12,000 t transferred from Russia to
Norway, giving a Norwegian TAC of 338,000 t (coastal
cod included) and a Russian TAC of 314,000 1. Of the
Norwegian TAC, 226,460 t (67%) was alloeated to the
fishery with conventional gears and 111,540 t (33%) to
the trawl fishery.

The catehes by countries with no quota are expeeted to
be of the same magnitude as in 1994 (60,000 t). The
Working Group has no information on the size of
expected unreported landings in 1995, but believe this
problem will still exist. The Working Group assume that
there will be no reported landings in excess of the TAC
for countries with a quota. The total landings of North-

East Arctie eod and Norwegian coastal cod combined in
1995 will thus be 800,000 1. Of this, 50,000 t are
expected to be Norwegian eoastal cod, giving a eatch of
North-East Arctic eod of750,000 1.

The Working Group believes that the catch control and
reporting of eatches is sufficient to make these
predictions based on the assumption of a catch constraint
for the current year (1995). The Working Group bases
this on information from the Norwegian and Russian
authorities. A comprehensive program by the eoast
guards, including counting of vessels at sea, and also
including checkpoints for eatch control and reporting,
has been initiated, and is fully operating.

3.2 Status of Research

3.2.1 Fishing effort and epVE (Table 3.4)

In order to obtain CPUE indices for tuning of the older
age groups in the VPA, CPUE series of the Norwegian
and Russian trawl fisheries were updated and are given
in Table 3.4. The figures show an increase in CPUE in
all areas. The data reflect the total trawl effort, both for
Norway and Russia.

3.2.2 Survey resuIts - number at age and weight
at age (Appendix 1- Tables AI-A12, Figures
3.2-3.3)

The results from the Norwegian survey on demersal fish
in the Darents Sea in winter 1995 are described by
Korsbrekke et al. (1995). Tables Aland A2 shows the
time series of abundance estimates (acoustic and bottom
trawl, respectively) from this survey. These time series
have now been recalculated using a formula for length
dependent effective spread of the trawl. The
methodology for the conversions is described by Aglen
and Nakken (1994). This formula gives a higher number
of age 1 and 2 fish and a smaller number of age 4 and
older fish compared to the old time series. These and
earlier revisions of the survey indices are part of a
continuous work to remove bias and to improve the
quality of these survey indices. This work is performed
independently ofthe work ofthis Working Group.

The length at age and weight a! age from this survey is
given in Tables A5 and A6. For this survey it should be
noted that the same age-Iength keys are used to calculate

. the age distribution for both the acoustic and the bottom
trawl abundance estimate. It should also be noted that the
survey in 1993 and later years covered a larger area than
in previous years. In 1991 and 1992, the number of
young. eod (particularly I-and 2-year old fish) was
probably underestimated, as cod of these ages were
distributed at the edge ofthe old survey area.

The abundance estimate from the Norwegian bottom
trawl survey in the Svalbard area in the autumn is given

•~ '<4.#0, '.
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in Table A3. These data have not been reealculated using
the above-mentioned formula for length-dependent
effeetive spread ofthe trawl.

The Norwegian trawler survey (Table A4), has been
discontinued. However, Norway this year startcd a new
survey in August, whieh will cover the entire cod stock.

3.2.3 Data on the eod diet (Table A13)

The eonsumption by eod of various prey species is
described in WD I. Such data can be used to assess the
impact of predation by cod on the cod, haddock and
redfish stocks, and also to study the relationship between
food consumption and individual grov.lh of cod.

The eonsumption rate model is based on the work by dos
Santos and Jobling (1995). A diseussion ofthe problems
related to the use of evaeuation rate models when
ealculating the consumption from field sampIes ean be
found in the last report of the Multispecies Assessment
Working group (Anon., 1995b).

The number at age and weight at age of eod is taken
from the 1994 Arctie Fisheries Working Group report
(Anon., 1995e). The number of eod at ages 1 and 2 is
found by baek-ealculating the abundanee at age 3 using
M=0.2. It is assumed that the mature part of the eod
stock is found outside the Barents Sea for three months
during the first half of the year. We have very few
sampIes of the stomach eontent of eod in the spawning
areas, and thus the consumption by eod in the spawning
period is omitted from the ealculations. It is believed that
the eod generally eats very little during spawning time,
but some predation by eod on herring has been observed •
e10se to the spawning areas. The geographical
distribution of the eod stock by season is based on
Norwegian survey data.

The Barents Sea is divided into three areas (west, cast
and north), and the eonsumption by eod is ealculated
from the average stornach eontent of each prey group by
area, half-year and eod age group (ages 1-6 separately
and 7-9 as one group). The oldest age group used is 7-10
years in 1993 and 7-11 years in 1994, in order to inelude
sampIes taken ofthe abundant 1983 year e1ass. For 1993 •
and 1994, not all the eolleeted data are eurrently
available for analysis. Thus, the calculations for these
years should be eonsidered preliminary. For these years,
it should be noted that due to the small number of
sampies available, the western and eastern areas are
aggregated.

The cod stornach content data are taken from the joint
PINRO-IMR stornach content data base (Mehl and
Yaragina 1992). The eonsumption is calculated mainly in
the same way as in Bogstad and Mehl (1992), but the
stornach evacuation rate model is revised.

Table A13 shows the eonsumption by eod of various
prey species in 1984-1994. The cod's consumption of
capelin is seen to decrease by about 50% from 1993 to
1994. However, the eonsumption in 1994 is high
compared to the acoustic abundance estimate in the
autumn 1993 and 1994 (796 and 199 thousand tonnes,
respeetively). The same phenomenon was also observed
in 1986, when the capelin stock also was low. We also
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After aperiod of large differences in the length and
weight at age between the Norwegian and Russian
survey data due to discrepancies in the age reading, there
was a good correspondence between the data from the
two countries from the autumn 1992/winter 1993 and
autumn 1993/winter 1994 surveys. However, there is a
large discrepaney between the length and weight at age
data from the Russian survey in autumn 1994 and the
Norwegian survey in winter 1995 for age groups 3-7
(age at January I, 1995). Aecording to the Norwegian
data, the size at age of these age groups in 1995 is only
marginally lower than in 1994, indieating that the gro\\th
incremcnt during 1994 was larger than during 1993 for
these age groups. However, according to the Russian
data, the size at age for the same age groups has
decreased, while the growth increment has decreased for
some ofthe age groups 3-7 and incrcascd for others. The
low condition factor observed in 1987-1989 has not yet
becn observed. The growth incrcments for ages 3-7 from
both the Norwegian and Russian surveys are plotted in
Figures 3.2 and 3.3.

The Russian survey on demersal fish in the Barents Sea
in late autumn is deseribed in Lepesevieh et al. (1994),
where the survey results for the years up to 1993 are
given. The trawVaeoustie estimate from the November
1994-January 1995 survey is given in Table A7 and the
bottom trawl abundance estimate in Table A8. The
length at age and weight at age from this survey is given
in Tables A9 and AI O.

The Norwegian bottom trawl and acoustic surveys in
winter 1995 both indieate that the abundanee of I-group
(the 1994 year e1ass) is the highest observed in the time
series (1981-1995). The Russian surveys in autumn 1994
and the O-group survey also indieate that this year e1ass
is stronger than average. All surveys indieate the 1991
1993 year e1asses to be average or above average, but
weaker than the 1983 year e1ass. The 1990 year e1ass is
strong aeeording to all surveys, and the Norwegian
Barents Sea survey indieate that this is strongest year
e1ass at age 5 in the time series. The 1988 and 1989 year
e1asses are also average or above average aeeording to all
the surveys, and in the Norwegian Svalbard survey and
the Russian surveys these year e1asses are the strongest in
the time series at the given age.

The abundanee of O-group eod as estimated in the
International O-group survey (Anon., 1995a), is given in
Tables All and A12.



Year 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Ratio 2.85 4.38 3.43 2.74 3.81 3.29 4.29 3.88 3.37 3.32 3.36
•

see that the annual consumption of shrimp by cod more
than doubled from 1992 to 1994. The consumption of
cod by cod (cannibalism) showed a strong increase from
1992 to 1993 and stayed at the same level in 1994. The
fraction of cod in the diet is, however, not higher than
the few stornach content data from the 1950s (ßogstad
et al. 1994) indieate. It should also be taken into account
that the fraction of cod in cod diet generally increases
with increasing cod size (ßogstad et al. 1994), and that
the biomass of old cod has increased strongly in the most

recent years. The amount of redfish consumed drops to
almost zero in 1994. The amount of amphipods
consumed increased in 1994, but has not yet reached the
level observed during the previous capelin stock co11apse
in 1986-1989, when the cod switched from capelin to
amphipods as prey. The fraction of herring in the diet is
relatively low, and decreases from 1992 to 1994. Very
few ofthe stornach sampies are from pelagic trawl hauls,

and thus the consumption ofprey like herring, whieh are
distributed in the upper layers of the sea, may be
underestimated. The increase in the consumption of
'other food' in 1994 is to a large extent due to an
increase in the consumption of polar cod (Boreogadus
saida).

The table below shows the variation by year in the ratio
of energy consumed to the energy content of the cod
biomass in the age groups used in the consumption
calculations at January 1 (subtracting one fourth of the
mature biomass to account for the fact that this is not
included in the consumption calculations for three
months during the first half of the year). These values are
obtained using the consumption figures given in Table
Al3 and applying the values for energy content ofthe
various prey species given by Ajiad et al. (1994).

3.3.1 Catch at agc (Tablc 3.12)

A SOP check gave a deviation of 1% for 1993 and < 1%
for 1994, respectively. The number at age was adjusted
to make the SOP fit exactIy to the nominal catch für
these years.

For 1991, revised age compositions in the Russian
fishery were used to revise the number at age in the 1991
landings, while for 1993, revised age compositions in the
Norwegian fishery together with final total landings for
a11 countries wcre used to revise the number at age in the
1993 landings. For 1994, age eompositions for a11 areas
were available from Norway (all gears) and Russia (trawl
only). The Russian long-line eatches in Sub-area land
Division Ilb were age distributed using the age
distributions from the Norwegian long-line catches.
From the UK (England & Wales) and Germany, age
compositions from Divisions Ila and Ilb were available.
Spain provided age compositions for Division Ilb, while
Iceland provided age compositions from the fishery in
Sub-area I and Division Ilb eombined. Age compositions
of the total landings were calculated separately in Sub
area I and Division Ila and Ilb by using the age
eompositions provided and raising the landings from
other countries (Denmark, Faroes, France, Greenland,
Ireland, Portugal, UK (England & Wales)(area I only),
UK(Seotland) and 'other' eountries by Icelandic trawl
(Sub-area I and Division Ila combined) in Sub-area I, by
UK trawl in Division Ha and by Spanish trawl in
Division Ilb.

This consumption/biomass (CIß) ratio seems to be in line
with values reported in the literature.

In Figures 3.2 and 3.3, this ratio is plotted together with
the growth of cod, as calculated from values used by
Norwegian and Russian survey data, respectively. In
general, the fluctuations in the CIß ratio are similar to
the growth fluctuations.

It seems as ifthe cod in 1994 was able to compensate for
the decrease in the capelin stock, whieh generally is the
most important prey item for cod, to a higher degree than
in the late 1980s. The capelin stock will, however, be at a
very low level for at least the next 2-3 years, and it is
unknown whether the eod will be able to eompensate for
the lack of capelin during this period. Models for
prediction of cod gro\\th will have to take into account
the abundance of several prey items, as we11 as the sea
temperature.

1I0w cannibalism can be included in the VPA for cod, is
discussed in Seetion 3.4.2. Predation by eod on haddock
can be included in a similar way, but the data on
consumption of haddock by cod divided on length
groups could not be transferred to numbers eonsumed by
age group intime for the Working Group meeting.

ßefore the meeting of the ICES Atlanto-Scandian
lIerring, Capelin and ß1ue Whiting Working Group (12
18 Oetober 1995), the consumption ealculations for 1993
and 1994 will be revised utilising a11 the data co11ected.
Also, krill and polar cod will be separated out from the
'other' group.

3.3 Data uscd in thc Asscssmcnt
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The age composition of cod in 1994 is made up of
several year classes (mainly 1983-1991) with those of
1988-1990 (age 4-6) together contributing 80% of the
catch in numbers. It should also be noted that the
numbers caught of fish at age 12 and 13 is the highest
since the 1970s. When comparing the catch in numbers
at age to the values predicted in last year's assessment,
the catch of age 3 is about one fourth of what was
predicted while the catch of age 7 cod is about twice as
high as predicted. For the other
age groups the catch in number deviates 30% or less
from the predicted number. The low catch of age 3 cod
may be due to the small size at age of this year class
(1991).

3.3.2 Weight at age (Tables 3.5-3.7)

4) Norwegian epUE data
5) Russian epUE data
6) Norwegian Barents Sea trawl survey, January-March
7) Norwegian acoustic survey, January-March

In addition, the Norwegian trawler survey in October
November (Table A5) was included in some of the trial
tuning runs, but was excluded from the final run.

Surveys that were conducted during winter were
allocated to the end of the previous year. This was done
so that data from the 1995 surveys could be included in
the assessment. For the Russian surveys ages 1-8 were
included in the tuning. For the Norwegian Barents Sea
surveys ages 2-9 were included in the tuning shified one
year earlier and one year younger.

The mean weight at age in the catch (Table 3.6) is
calculated as a weighted average of the weight at age in
the catch for Norway, Russia (trawl only), Gerrnany,
Spain and Iceland for 1993 and 1994. The weight at age
in the catch for Norway and Russia is given in Table 3.5.
The mean weight at age in the Russian catch for 1991
has been revised (Table 3.5), and the mean weight at
age in the total catch for 1991 was revised
correspondingly (Table 3.6).

The weight at age in the catch in 1994 was higher than
what was assumed by the Working Group last year for
ages 3-10, and lower for the older age groups. Stock
weights (Table 3.7) used from 1985 to 1995 for ages 3-8
are averages of values derived from Norwegian surveys
in January-February for the years 1985-1995 (Table A6)
and Russian surveys in autumn during 1984-1994 (Table
A10) to give representative values for the beginning of
the year for ages 3-8. For the older age groups the time
series weights have been used, except for the year classes
of 1982 and later, where the survey weights have been
derived in the same way for ages 9 and older as was the
case for the younger ages, if data were available. If data
from only one of the surveys were available, this value
was used.

Some of the survey indices have been multiplied by a
factor 10 or 100. This is done to keep the dynamics of
the surveys even for very low indices, because 1.0 is
added to the indices before the logarithm is taken.

3.3.5 Recruitment indices (Table 3.10)

There were 16 indices of recruitment available for
review: the Russian bottom trawl index by area, the
Norwegian Barents Sea and Svalbard area trawl surveys
as weIl as the Norwegian Barents Sea acoustic surveys
all for ages 1-3. In addition, there is an index of
recruitment from the International O-group survey.

3.4 1\1ethods Used in the Assessment

3.4.1 VPA and tuning (Tables 3.13 -3.14, Figures
3.4-3.5)

Tuning of the VPA was carried out using Extended
Survivors Analysis (XSA). It was decided first to carry
out the analysis without taking cannibalism into account,
using M=0.2 for ages 1 and 2, and then to investigate the
effects ofcannibalism.

•

•

14:08

Last year, the VPA was run on ages 1-12+, because the
lack oftuning data for ages 12 and older caused very low
Fs on these age groups when running the VPA on ages
1-15+. The reason for this is that the estimation of input
F on the oldest age is stabilised by assuming that
catchability is constant for ages above a certain age. This
implies that there are tuning data for those ages.
Otherwise the XSA method will use different values of q
for all ages with tuning data and no actual estimation of
F at the oldest ages takes place. F on the oldest ages will
in this case be estimated by an unstable iteration process.
The diagnostic output does not give a waming when this
takes place. In the manual it is recommended to make a
plus-group of all ages above the oldest for whieh there is
tuning data. Choosing age 12 as the first in the plus
group leaves us with an oldest true age that contributes
significantly to the catch, which may have a negative
influence on the robustness of the VPA and makes

Data for tuning (Tablc 3.9)

l\1aturity at age (Table 3.8)

I) Russian trawl survey, autumn
2) Russian acoustic survey, autumn
3) Norwegian Svalbard trawl survey, autumn

E:\ACfM\AfWG96\REPORT95.DOC 10/11/956

As in 1994, only Russia provided a maturity ogive. This
indicates a slightly later onset of maturation than in
1994.

Both survey and commercial epVE data were considered
for use in the tuning. The following data sets wcre used
(Table 3.9):

3.3.4

The stock weight at age in 1995 is in good agreement
with the prognosis made by the Working Group last year.

3.3.3
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Including cannibalism in thc VPA (Tables
3.15-3.17, Figures 3.6 A-G)
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indicated that it was appropriate to set this age at 5.
Including the Norwegian trawler survey gave a larger
change in F than was found when 1993 was the last year
in the VPA. The reason for the larger impact of
including this survey with 1994 as the last year in the
VPA is probably that this survey was not carried out in
the last VPA year. It was thus decided to exclude this
survey from the VPA, this also makes the tetrospective
analysis easier.

In order to investigate the effect ofthe level of shrinkage,
a retrospective analysis was carried out both with
shrinkage (SE) 2.0, the level used in all the runs
mentioned above, and 1.0. The results are shown in
Figures 3.4 and 3.5. The retrospective analysis showed
an inconsistent picture among the time series whieh
changed substantia1ly dependent on the level of
shrinkage. The lowest level of shrinkage (2.0) gave the
highest Fs_Io and terminal F was consistently
overestimated in the last 4 years. In addition to this,
convergence among series was poor. Setting the
shrinkage SE to 1.0, Le. a medium level, seems to give a
more consistent pieture, although there still remains a
clear drop in the retrospective history and the
convergence still is far from good. It was decided to use
a level of shrinkage of 1.0 in the final non-cannibalism
VPA. The fishing mortalities and population numbers
from this VPA are given in Tables 3.13 and 3.14. The Fs_
10 in 1993 then decreased from 0.43 in last years
assessment to 0.39, and the Fs_Io in 1994 was found to be
0.50.

3.4.2

Cannibalism in North-East Arctic cod may have a
significant influence on the recruitment to the fishery,
and should thus be taken into account in the assessment.
Inclusion of cannibalism into the VPA for North-East
Arctie cod has been discussed by Korzhev and Tretyak
(1992). Tretyak (1984) discusses the age-dependency of
natural mortality in general. At the last meeting of the
Multispecies Assessment Working Group (Anon.,
1995b), a multispecies VPA for the ßarents Sea for the
period 1980-1993 including cod as predator and cod,
herring, capelin and shrimp as prey was presented. This
MSVPA was run on a quarterly' basis, with stornach data
fetched from the joint PINRO-IMR stornach content data
base. Possible discrepancies between the VPA with
cannibalism presented here and the ßarents Sea MSVPA
may be due to different aggregation of data, use of
different age -Iength keys and weight at age data, and
differences in the stornach evacuation rate model used.
Such discrepancies are readily apparent when thc
estimates for the cod stock'S total consumption ofvarious
species made in WDI are compared with those from
WD2. The VPA will here be run on ages 1-15+, so that
predation on O-group is not considered here, while this
was taken into account in the MSVPA.

comparisons with earlier periods of the long time series
for this stock doubtful.

In order to avoid running the VPA only for ages 1-12+,
tuning data must be added for a1l true age groups, even if
they are not of the best quality, so that the final true age
contributes with a catch that is sma1l. The possible large
error of estimation on F caused by very noisy tuning data
will be down weighted by the low contribution ofthe last
age group. The gain is that the iteration process is stable,
and this will improve the consistency ofthe retrospective
analysis.

The defauIt settings for the XSA were used, except that,
as last year, the shrinkage was set to 2 years and 5 ages,
using a SE of 2.0 for the mean, and the catchability was
set to be dependent on stock size for ages 3 and younger.
Last year, the catchability was set to be independent of
age for ages II and older. It was not possible to rerun the
VPA with this setting this year, because the computer
program now demands that the catchability should be set
independent of age for the two oldest true age groups.
Rerunning the VPA up to 1993 with the same tuning data
as last year (surveys 1-3 and 6-7 (without swept area
correction) from the list in Section 3.3.4, and in addition
the Norwegian Trawler survey (Table A5» and setting
the catchability independent ofage for ages 10 and older
gave a Fs-IO of 0.46 in 1993. This is slightly higher than
the value 0.43 obtained in last year's assessment. When
the swept area corrected data from the Norwegian
ßarents Sea winter survey were substituted for the
uncorrected values used last year, Fs_Io in 1993 increased
to 0.47 Le. marginally. Keeping these new indiees,
running the VPA on ages 1-15+ with catchability
independent of age for age 13 and older and introducing
the two CPUE series in the tuning, in order to have
tuning data on a1l age groups for reasons mentioned
above, changed Fs-Io in 1993 only slightly, to 0.49.
ThUS, the effect of including the CPUE series in the
tuning are very similar to the effect of running the VPA
on ages 1-12+, but the former approach is the most
practieal and it was decided to use this approach when
running the VPA up to 1994.

It was attempted to decrease the minimum age for whieh
catchability is age-dependent from 13 to 12 (the default
setting), this led to an increase of Fs_Io to 0.52, and
hence increased the deviation from the run on ages 1
12+. It was thus decided to use 13 as the minimum age
for whieh the catchability is age-dependent. ßecause the
Norwegian trawler survey was not carried out in 1994, it
was also checked whether the results changed dependent
on whether the Norwegian Trawler survey was included
or not. Excluding the survey decreased FS_1O to 0.48, i.e.
marginally.

The VPA up to 1994 was then run on ages 1-15+ using
the seven surveys Iisted in Section 3.3.4 in the tuning,
with a constant catchability for ages 13 and older. The
age below which catchability is dependent on stock size
was varied' from 4 to 7, and the tuning diagnosties
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As it was not possible to run the XSA with cannibalism
included directly, the following approach was taken in
order to include cannibalism in the assessment.

1. Tbe consumption in tonnes of each prey length group
(0-5 cm, 5-10 cm, 10-15 cm, 15-20 cm, 20-30 cm, 30
cm and Ionger) by each predator age group (age 1-6
and 7 + (7-9 in 1984-1992,7-10 in 1993 and 7-11 in
1994) for each half-year and area is caIculated as
described in WDl. As a starting point, the number of
cod (as predator) at age from last years assessment is
used, later the number at age from the XSA is used to
update the consumption figure.

2. Convert consumption on length groups to
consumption in numbers by prey age group, using
age-Iength keys and weight at age data from
Norwegian surveys.

3. Enter this as an additional catch in the VPA,
maintaining M=0.2 for age groups 1 and 2.

4. Run XSA, using tuning data only for those years for
whieh we have stornach content data (1984-1994).
Effect of this exclusion of the 1980-1983 tuning data
was checked on VPA without cannibalism, and gave
only minor changes.

5. Repeat until convergence.

Tbis iteration procedure seemed to converge rather
quiekly, as FS-10 in 1994 only changed by < 0.001 from
the first to the second iteration. Tbus, the procedure was
stopped after two iterations.

Tbe tuning diagnosties from VPA with eannibalism, are
given in Table 3.15 and the fishing mortalities and
population numbers in Tables 3.16 and 3.17. The survey
indices are plotted against the VPA in Figures 3.6A-G.
Tbe fit to the surveys for ages 1 and 2 was better (higher
R2

) than in the VPA without eannibalism.

The change in the referenee F was small (a inerease from
0.50 to 0.51). Tbe relative strength of the year c1asses is
somewhat ehanged, however. Also, the mortalities
indueed by eannibalism on age 1 in 1993 and 1994 seem
extraordinarily high (above 2.0):

The total number (million) eonsumed of eod ages 1-3
and the eorresponding predation mortalities (M2 in
MSVPA terminology) (the part of the F on ages 1-3 in
Table 3.16 whieh is due to predation). Also, the number
of O-group eonsumed as calculated direetly from the
stornach eontent data are given.

Year Age 0 eons. Age 1 eons. Age2 Age 3 cons. Age 1 M2 Age2 M2 Age3 M2
cons.

1984 0 383 37 1 0.21 0.06 0.00
1985 1334 235 111 4 0.28 0.09 0.01
1986 53 448 245 168 0.50 0.54 0.19
1987 653 203 311 14 0.55 0.79 0.08
1988 33 450 27 0 0.93 0.13 0.00
1989 966 184 0 0 0.22 0.00 0.00
1990 0 139 31 0 0.11 0.05 0.00
0.08 126 175 61 38 0.09 0.07 0.09
1992 20213 1280 161 0 0.39 0.11 0.00
1993 13222 12580 1102 406 2.41 0.69 0.47 •1994 11304 14353 398 486 2.36 0.47 0.79
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The cannibalism is seen to be very variable within this
time period, on all prey age groups. Thus, cannibalism
will be difficult to prediet. The numbers consumed of
age 1 in 1993 and 1994 are an order of magnitude
higher than what the size of a cod year class at age 1 and
2 earlier was believed to be. The figures for 1993 and
1994 will be somewhat changed whcn all the stornach
data for these years are included in the calculations.
Because of the better fit to the survey data, it was
decided to adopt the VPA with cannibalism as the final
VPA, despite these large numbers of age 1 cod
consumed in the last years according to the calculations.

The final VPA was then ron as an ordinary VPA on ages
3-15, with the input values for F in the last year and for
the oldest age taken from the XSA. The natural mortality
for age 3 in 1984-1994 was increased by the M2 values
from the table above, so that predation in the final run
was accounted for by an incrcased M instead of entering
it as an extra 'fleet'. Cannibalism on age 3 may of course
also have occurred before 1984, and thus there will be an
inconsistency in the recruitment time series.

3.4.3 Recruitment (Table 3.11)

The strength of the 1993 year class at age 3 was
calculated from the XSA estimate at age 2, applying a
natural mortality of 0.9, whieh is approximately equal to
0.2 + the M2 value obtained for 1993 when cannibalism
was included (text table in section 3.4.2). The only year
class whieh need to be estimated by the RCT3 program is
thus the 1994 year class. Only the age 1 survey indiees
and the index from the international O-group survey were
included in the estimation. The RCT3 program estimated
the strength ofthe 1994 year class to be 1227 million at
age 3.

3.5 Results of the Assessment

3.5.1 Fishing mortality and VPA (Tables 3.18
3.22, Figures 3.1A and 3.lß)

The average age 5-10 fishing mortalities for the years
1981-1989 were in the range 0.69 to 1.01. The lowest of
these Fs occurred during 1989 and the highest in 1987.
In 1990 fishing mortality dropped to 0.27 as a result of
management measures brought into effect to control the
amount of fishing effort. Age 5-10 F then increased,
reaching 0040 in 1993 and 0.51 in 1994 as catches
increased.

The fishing mortalities and stock numbers are given in
Tables 3.18-3.19, while the stock biomass at age and the
spawning stock biomass at age are given in Tables 3.20
3.21. A summary of landings, fishing mortality, stock
biomass, spawning stock biomass and recruitment since

1946 is given in Table 3.22 and Figures 3.IA and 3.m.
Due to the large SOP discrepancies, the SOP corrected
values are given.

3.5.2 Recruitment (Table 3.11)

The results of the RCT3 analysis are given in Table 3.11.
The estimates of the 1992, 1993 and 1994 year classes,
calculated as described in Section 3.4.2 and 304.3 are
558, 540 and 1227 million individuals, respectively. In
order to account for cannibalism at age 3, the numbers
are reduced by a predation mortality of 0.46 at age 3 (the
1993 M2 value) instead of introducing a natural
mortality higher than 0.2 in the predietion. This give
final figures of 372, 347 and 767 million individuals at
age 3 for the 1992, 1993 and 1994 year c1asses,
respectively.

3.5.3 State of stock

From an average level of about 1 million t in the 1980s,
the total stock biomass increased rapidly to 2.9 million
tonnes in 1993, and then it decreased to 2.5 million
tannes in 1994. Total biomass is currently similar to that
of the mid-1970s, and slightly above the long-term
average value for this stock.

The spawning stock in 1995 is 734 thousand tannes, a
slight decrease from 1994, but still higher than any
values in the period 1959-1989 (Table 3.22).

3.6 Principles for Management

3.6.1 ßiological reference points (Figure 3.1C)

The yield per recruit analysis using the fishing pattern
and stock parameters for 1996 from the management
option table gave estimates of FO.l = 0.11 and Fmn =

0.21 which is 10wer than the values obtained last year.
Jakobsen (1992) gives the values of F\ow = 0.32, Fmed =
0.46 and Fhigh = 0.78. The present exploitation level is F94

= 0.49 (status qua) whieh is slightly above Fmed=OA6.
F1ow , Fmed and Fhigh will not be recalculated until the time
series on weight at age have been updated, as
commented upon in Section 3.8.

3.6.2 MBAL Ienl and advised exploitation rate
(Figure 3.7)

Jakobsen (1993) discusses past, present and future
management ofNorth-East Arctie Cod. In that paper, it is
indicated that to avoid poor year classes, the spawning
stock biomass should be kept above a level of 500,000 t
(MßAL). This can also bc seen from thc
stock/recruitment plot given in Figure 3.7. Tbe fishing
mortality should also be kept at or below Fmed = 0.46.
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3.7 Prediction ofCatch and Stock

3.7.1 Input data to the prediction (Table 3.23)

Tbe input data to the short-tenn prediction with
management option table (1995-1997) and to the
medium-tenn single option predietion (1995-2000) are
given in Table 3.23. Tbe data used for 1995-1997 in the
short-tenn predietion are also used for these years in the
medium-tenn prediction.

Tbe stock number at age is taken from the final VPA
(Table 3.18) and the recruitment of the 1992-1994 year
classes at age 3 is calculated as described in Section
3.5.2. Tbe recruitment of the 1995 and later year classes
is set equal to the long-tenn arithmetic average, i.e. 623
million. Tbe fishing pattern is the average of the last 3
years from the final VPA, scaled to the 1994 level. The
maturity ogive is the average of the years 1993-1995 and
is used for 1996 onwards. The weight at age in the catch
in 1995 for ages 3-8 was calculated assuming the same
ratio between weight at age in the catch and in the stock
as the average of the ratio in 1992-1994. The weight at
ages in the stock and in the catch in 1996 and later years
was set equal to the average of the period 1987-1990, Le.
at a low level. Tbis assumption is based on knowledge
about the development of the capelin stock (whieh will
be at a very low level for at least 2-3 years) and the
temperature (see Section 2.4). The growth predietion
methods by Ozhigin ct al. (1994) and Ajiad ct al. (1994)
(results given in WD 3 and WD4) give results similar to
the low weight at age in the stock level for 1996 and
1997.

3.7.2 Projections of catch and biomass (Tablcs
3.24-3.26 and Figure 3.10)

The management option table (Table 3.24) shows that
the expected catches in 1995 will give a decrease of FS•10

from 0.51 in 1994 to 0.50 in 1995. Tbe status qua F in
1996 (F96 =F94) gives a catch of 746,000 t , which is
slightly below the expected catch in 1995 of750,000 t. F
status qua in 1996 will stabilise the spawning stock
biomass slightly above 700,000 t in 1977 whieh is a high
level.

In Figure 3.1D the catch level in 1996 and spawning
stock biomass level in 1997 are plotted against the
fishing mortality, F, in 1996.

In Table 3.25, the results of the medium-tenn prediction
are given, for the biological reference points F10w and
Fmed, and for 0.8*Fmed and 1.2*Fmed• Detailed output of
the prediction for Fmed is given in Table 3.26. Medium
tenn predictions are also made for TACs of 700,000 t
and 750,000 t in the period 1996-2000.

In the medium tenn, the stock will stabilise around 1.8
million tonnes when fishing at Fmed• Tbe catches will also
be rather stable at a level of between 600,000 t and
700,000 t, and the spawning stock biomass will be
betwecn 700,000 t and 800,000 t, whieh is a high level.
Tbe values are a1l close to the 1995 values. Fishing at
1.2* Fmed will give a decline in the spawning stock
biomass to about 500,000 t in year 2000, while fishing at
F10w will increase the spawning stock biomass to 1.1
million tonnes in year 2000. A fixed catch level of
700,000 t in 1996-2000 will cause a decrease of the
spawning stock to about 460,000 t in year 2000, while a
fixed catch level of750,OOO t, whieh is equal to the 1995
level, will cause the spawning stock biomass in year
2000 to be 310,000 t, which is below MIlAL.

3.8 Comments to the Assessment and the
Predictions

Cannibalism was inc1uded into the assessment for the
first time, and this improved the fit to the survey data.
The stock estimate did not change very much, however.
It was also attempted to account for cannibalism in the
prediction, but due to the very variable level of
cannibalism, such predietions are very uncertain. It
should be possible to improve the predietions of cod
cannibalism by taking the abundance of the major prey
species into account using multispecies models.
Computer programs that make it possible to easily
combine XSA and VPA with cannibalism, should be
developed.

Updating of the time series on weight at age in the catch
and in the stock and the maturation ogive for the period
1946-1981 is still in progress, but is expected to be
finished before the next Working Group meeting. Tbis
will solve the problem with the SO? discrepancies
mentioned in Section 3.5.1.

3.9 Stock Summary

Tbe stock situation from last year's assessment is
confinned in this year's assessment. Tbe spawning stock
is still at a high level. Tbe prognosis is based on a rather
high level of cod cannibalism in the coming years, thus
giving a conservative estimate of the recruitment. Tbe
individual growth seems to have stabilised at a relatively
low level, although it is still weil above the very low
level experienced in 1987-1988. The stock is inside safe
biologieallimits.

•

•
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4.2.1 Fishing effort and CrUE (Tables 4.4)

4 NORTII-EAST ARCTIC HADDOCK
(SUB-AREAS lAND 11)

4.2

--------------------1

Status of Research

•

•

4.1 Status of thc Fisheries

4.1.1 Landings prior to 1994 (Tables 4.1-4.3,
Figurc 4.1)

lladdock is mainly fished by trawl, in periods only as a by
catch in the fishery for cod. Some haddock is taken by
conventional gear in the first half of the year in connection
with thC spawning fisheries for cod. A long-Iinc fishery in
early autumn also gives substantiallandings. Thc fishery is
restrieted by quotas for the traditional gears. It is also
regulated by a minimum landing size, a minimum mesh
sizc in trawls and Danish seine, a maximum by-catch of
undersized fish, closurc of areas with high density of
juveniles and other seasonal and areal restrietions.

Historical landings of thc fishery show a cyclical pattern
(Figurc 4.1A). Thc historieal record catch level of 320,000
t in 1973 divide the time series in r,vo pcriods. Formerly,
highs were e10se to 200,000 taround 1956, 1961 and
1968, and lows werc between 75,000 and 100,000 t in
1959, 1964 and 1971. The sccond period shows a steady
declinc since the peak of 1973 do\\n to the historieal low
level ofonly 17,700 t in 1984. Afterwards they increase to
151,000 t and decline again to 26,000 tin 1990. Landings
are increasing since then.

In periods of low abundance, the haddock is often
exploited at very high F levels. This partly is the result of
the by-catch in the eod fishery. However, the stock very
often produces a good year class in periods of low
abundanee and frequently eoincident with eod. These
good year e1asses precipitatc an increase in directed
effort.

Final reported landings of 1993 arc 77,355 t (Tablc 4.1)
whieh is elose to the figure used in last year's
assessmen1. The provisionallandings for 1994 are 121,111
t whieh is very elose to the agreed TAC of 120,000 1. An
increasc in catch was recorded in all areas.

Thc catch by area broken down by trawl and other gears
is given in Tablc 4.2 and thc nominal cateh by country is
given in Table 4.3.

4.1.2 Expected landings in 1995

Given previous observation and provisional reports it is
expeeted that the TAC of 130,000 t will probably be
taken.

There has been very Iittle trawl fishery targeted to
haddoek in recent years, although it might be eurrently
inereasing. In order to obtain CPVE indiees for tuning of
the older ages in the VPA, it was decided to update the
CPUE series of Norwegian trawl fisheries (Table 4.4),
even if the data are scarce and noisy. The figures show
an increase of CPUE in all areas and in particular in sub
area I. The data series use the total effort in the
Norwegian trawl fishery, mainly directed to cod.

4.2.2 Surny results (Appendix 11 - Tables Bl-B6)

Norway provided indices from the 1995 8arents Sea
bottom trawl and aeoustic survey in January-Mareh. The
results of this survey are deseribed by Korsbrekke cl al.
(1995). Tables BI and B3 shows the time series of
abundanee estimates (aeoustic and bottom trawl,
respeetively) from this survey. These time series have
now been recalculated in the same way as for eod (see
section 3.2.2) (Aglen and Nakken 1994).

Russia provided indices from 1994 trawl and aeoustie
survey (autumn) in the 8arents Sea (Tables 82 and 84).
The results from this survey are described in Lepesevieh
cl al. (1994).

The abundanee of O-group haddoek as estimated in the
International O-group survey (Anon., 1995), is given in
Tables All and A12.

The weight at age in the stock has declined from last year
in the range from 2 to 6 year older and inereased from 7
to 11 years older aceording to NOl'\vegian and Russian
surveys (Table 86). The weight at age from these two
surveys are in good agreement with each other.

4.3 Data Used in the Assessment

4.3.1 Catch at age (Table 4.13)

A revised agc eomposition in the Norwegian landings
together with final total landings from all countries were
used to revise the number at age in the 1993 landings.

Age compositions of the catehes for 1994 were available
from NOl'\vay and Russia in Sub-area I, from NOl'\vay,
Russia, Germany and UK (England and Wales) in
Division Ha, and from Norway, Germany, UK (England
and Wales) in Division Hb. The catches of the other
countries were distributed on ages using the combined
Norwegian, Russian agc composition in Sub-area I, thc
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UK (England and Wales) age composition in Division Ha
and the German age composition in Division I1b.

A SOP check gave adeviation of 1 % and 2 % from the
nominal catch for 1993 and for 1994, respectively. The
number at age was adjusted to make the SOP fit to the
nominal catch for these years.

4.3.2 Weight at age (Tables 4.5-4.7 and 4.19)

The mean weights at age in the eatch (Table 4.7) were
calculated as weighted averages of the weights in the
catch ofNorway, Russia and Germany (Table 4.5).

The general decline in weight at age in the catch
continues from 1993 to 1994 as was reported from 1992
to 1993. The strongest decline was observed in ages 4
and 5. The weight at age in the catch in 1994 is slightly
higher than the weights used for prediction in 1994
AFWG report.

Stock weights used from 1985 to 1995 for ages 3-7 are
averages of values derived from Norwegian surveys in
January-February for each of the years 1985-1995 and
Russian surveys in autumn for each of the years 1984
1994 (Table B8) to give representative values for the
beginning of the year for ages 3-7 (Table 4.6). For the
older age groups the time series weights have been used,
except for the year classes of 1982 and later, where the
surveys weights have been derived in the same way for
ages 8 and older as was the ease for the younger ages.
For some of the years only Russian data were available.
The stock weight at age in 1995 (Table 4.19) is slightly
lower in ages 3 to 6 and higher in age 8 to II than the
'Iow' gro\\1h prognosis given by the Working Group in
the last year' s (1994) report.

4.3.3 Maturity at age (Table 4.8)

A maturity ogive was available from Russia for 1995 and
is given in Table 4.8. This ogive indicates a similar
maturation pattern as in 1994, except for age 7 which
percentage of maturation substantially drops. As a result
of this, the proportion of mature 5, 6 and 7 year old fish
is the lowest in the time series (1981-1995).

Name PIace Season Age Year
Russian botto Total area Autum 1-7 1983-
trawl n 1994
Russian acoustic Total area Autum 1-7 1985-

n 1994
Norwegian bouom llarents Winter 1-7 1980-
trawl Sea 1994
Norwegian llarents Winter 1-7 1980-
acoustic Sea 1994
Norwegian trawl Total area All 8-13 1985-
fleet year 1994

Some of the survey indices have been multiplied by a
faetor 10 or IOD.

4.3.5 Recruitment indices (Tablc 4.10).

10 indices of recruitment were updated with data from
1994 and are given in the Table 4.10. These are from the
autumn Russian bottom trawl survey (age 0+, I+ and
2+), International O-group survey (age 0), and the winter
Norwegian bottom trawl and acoustic surveys (age 1-3
for both).

4.4 Methods Used in thc Assessment

4.4.1 VPA and tuning (Figurc 4.2).

Tuning of the VPA was carried out using Extended
Survivors Analysis (XSA). The XSA was initially run on
the updated 1993 data in the same way as last year,
shrinkage to 2 years and 5 ages, using a SE ofO.7 for the
mean. Catchability was set to be dependent on stock size
for ages older than 4, and to be independent of age for
ages older than 8. The VPA was run on ages 1-11 +,
because the lack oftuning data for ages 11 and older due
to very low Fs on these age groups when running the
VPA on ages 1-14+. (see section 3.4.1 on eod). The
results were similar to those ofthe last year, with a F4_1 0f
0.57 in 1993 this year compared to 0.56 in the 1994
Working Group. In addition to this run, a similar run was
made but using calibration regression instead of
prediction regression, as it is the standard procedure. The
resulting F4_7 value was 0.55.

•

•

The ACFM made a new run over the one made by the
Working Group in 1994, truncating the age span to 11
years and using the calibration regression. In this
analysis the catchability was set dependent on stock size
for ages younger than 9 because the slopes of thc
regressions were lower than 1 in most tuned ages,
showing some dependence of catchability on stock size.
Catchability was set independent of age far ages 9 and
older. F4-1 resulted to be 0.53 in this run and fishing
mortalities were similar although slightly higher in the
older ages.
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4.3.4 Data for tuning (Tablc 4.9)

The following surveys and CPUE series are included in
the data for tuning:



•

Following the eoncIusions of the Working Group
diseussion on the use of eommercial CPUE data to
stabilise fishing mortality in older ages (see eod seetion
3.4.1), it was decided to run an XSA on the whole age
span 1-14, using the new tuning data presented in seetion
4.3.4. Catchability was set dependent on abundance for
ages younger than 8, and independent of age for ages II
and older.

The retrospective analysis showed an inconsistent picture
among the time series of fishing mortalities which
changed substantially depending on the level of
shrinkage (Figure 4.2). For low levels of shrinkage
(SE=2.0), F4_7were generally higher and terminal F were
consistently overestimated in the last 4 year's runs. In
addition to this, eonvergence among series was poor. For
high levels of shrinkage (SE=0.5), F4_7 were lower and
convergence was even weaker. There appear two
different retrospective F4_7 levels corresponding to two
different stocks levels. 1993's and 1994's analysis show
a much lower historical level of mortality than the
remainder year's analysis.

Setting the shrinkage SE to a medium level (1.0) seems
to give a more consistent picture, although there still
remains a cIear drop in the retrospeetive history and the
convergence still is far from good.

An explanation for the inconsistencies in the
retrospective analysis arise from the fact that the 1986
and 1987 year cIasses are currently occurring in
relatively important numbers as 6 and 7 year old catches
in 1993 and 1994, whereas they have been consistently
shown as weak year cIasses in all surveys.

It was then decided to run a final XSA using a SE values
of 1.0 for the mean to which the estimates are shrunk.

4.4.2 Recruitment (Tables 4.11)

The strength of the 1992 year cIass at age 3 was
estimated directly by the XSA as age 3 in 1995. The
strength of the 1993 year class at age 3 was calculated
from the XSA estimate at age 2 in the terminal year,
applying a natural mortality of 0.2. The only year dass
estimated by the RCT3 program was thus the 1994 year
cIass. Only the age I survey indices and the indices form
the International O-group surveys were incIuded in the
estimation, together with estimates of year class strength
at age 3 from the VPA.

4.5 ResuIts of the Assessment

4.5.1 Fishing mortality and VPA (Tables 4.12
4.18 and Figures 4.1A and 4.lß

The tuning diagnostics are given in Table 4.12 and the
fishing mortalities and population numbers in Tables
4.14 and 4.15. The F4_7 in 1993 was then estimated to
0.44, and the F4-7 in 1994 to 0.63. The Working Group
believes that this figure overestimates the actual value of
average fishing mortality duc to the high F values of ages
6 and 7 in the VPA run.

The highest level of fishing mortality (F4_7) since 1980
occurred in 1981 (0.62) and decreased to half this level
in 1984, rising again to 0.55 in 1987 and dropping
afterwards down to the historicallow of 0.16 in 1990.
Mortality has sharply increased since then to reach a
level of 0.63 in 1994. There are no apparent trends in the
fishing pattern since 1985. The stock biomass at age and
spawning stock biomass at age are given in Tables 4.16
and 4.17. A summary oflandings, fishing mortality (F4_

7), biomass and recruitment since 1950 is given in Tablc
4.18 and Figures4.1A and4.lß.

Figure 4.3 shows the plots of survey/CPUE abundance
indices against VPA numbers for all the tuned agcs used
in the assessment. They all reflect a general good fit,
with signals of some lack of relationship at low levels of
stock abundance as reflected by the VPA.

4.5.2 Recruitment (Tables 4.1 ü-4.11)

The XSA estimates ofthe 1992 and 1993 year classes are
74 and 85 million of individuals at age 3, respectively
(Table 4.10). The RCT3 estimate of the 1994 year cIass
is 111 million at age 3 (Table 4.11), which is above the
long-term geometrie mean of 88 million. The long term
arithmetie mean is 178 millions of individuals.

4.5.3 State of stock

After a steady increase from 1985 to 1993, the spawning
stock biomass decreased in 1994 to 79,490 t, a level
below the long term arithmetie average. This decrease
was anticipated in the last year's Working Group report
based on delayed maturation and revision of weight at
age on the oldest groups. The total stock biomass is,
however, about the same in 1994 as in 1993. Fishing
mortality steadily inereased from 1989 to 1994 to 0.63,
almost twice Fmed (0.35). As mentioned earlier, however,
the Working Group considered the level of average F as
slightly overestimated duc to the noise caused by the
sudden oceurrenee of the 1987 and 1988 year cIasses in
the eatches of 1993 and 1994.
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4.6.2 l\1ßAL lenl (Figurc 4.4)

4.6.1 ßiological reference points

The yield per recruit analysis using the fishing pattern
and stock parameters for 1996 and 1997 from the
management option table gave estimates of Fo.1= 0.19
and Fmax= 0.52 whieh is very similar to the values
obtained last year. Jakobsen (1992) gives the values of
F1ow=0.02, Fmed=0.35 and Fhigh=1.11. The present
exploitation level is F94 = 0.63 (status qua).

From the spawning stock - recruitment plot it is seen
that at 8SB levels below 140,000 t the probability ofvery
low recruitment is higher than above this level. Apart
from the two points of recruitment above 1 billion and
the three points above average at a SSB of 70,000 t, the
recruitment seems to be fairly proportional to the SSB up
to 140,0001. Setting the Minimum Biologieal Acceptable
Level of the spawning stock to this size would ensurc a
good recruitment over most years.

•
In Table 4.21, the results ofthe medium-term prediction
are given, for different levels of F. Detailed output ofthis
predietion for Fmed is given in Table 4.22.

4.7.2 Projeetions of catch and biomass (Tables
4.20-4.22 and Figurc 4.10 and 4.1C)

In Figure 4.10 the eatch level in 1996 and spawning
stock biomass level in 1997 are plotted against thc
fishing morta1ity, F, in 1996.

Tbe management option table (Table 4.20) shows that
thc expeeted eatches in 1995 will give a decreasc of F4-7

from 0.63 in 1994 to 004 in 1995. Tbc status qua F in
1996 (F96=F94) gives a catch of264,167 t, whieh is weIl
above the expeeted eateh in 1995 of 130.000 t. The same
catch in weight in 1996 as in 1995 will give an F ofO.26,
whieh is weIl below Fmed• FSIQIUS qua in 1996 would allow
for increasing the spawning stock biomass to 160,000 t,
which is the highest level since 1977.

ages 1 to 7. The weight at age of 1995 was app1ied for
ages 8 and older.

Principles for Management4.6

The input data to thc short-term prediction with
management option table (1995-1997) are given in Table
4.19. Tbe data used for 1995-1997 in the short-term
prediction are also used for these years in the medium
term predietion (1995-1999), whereas the 1997 data was
extended forward to 1998 and 1999 forthis purpose.

4.7

4.7.1

Prediction of Catch and Stock

Input data to thc prediction (Tables 4.19)

A fishing intensity settled at Fmed would maintain the
SSB high and stable in the medium term. Status qua F
would reduce the 8SB to a low level of 83,000 t at the
end ofthe period after a increase in 1996 and 1997.

A medium term predietion run based on constant catch at
the eurrent TAC of 1995 (130,000 t) is also presented. It
results in a substantial increase of 8SB up to a level of
around 200,000 t in 1999, weIl above the 10ng term
arithmetie mean of 120,0001.

The stock number at age is taken from the final VPA
(Table 4.15) and the recruitment of the 1994 year cIass
from the RCT3 analysis (Table 4.11). Tbe recruitment of
the 1995 and later year cIasses is set at the long-term
geometrie mean of 88 million individuals at age 3.

Tbe fishing pattern is the average ofthe last 5 years from
the final VPA, scaled to thc 1994 level. Tbc reason for
taking a longer time span is to remove the noise eoming
from the high morta1ities given to the 1987 and 1988
year classes in the last two years ofthe assessmen1.

4.8 Comments to the Assessment and thc
Predictions

Tbe retrospective analysis (Figure 4.2) shows a two
pattern history. Tbis may very weIl point to some
instability in the process of estimation, but mayaIso arise
from the weak year cIass of 1987 entering into the
fishery somewhat more than the survey indices would
point to. Tbis is not believed to be due to age reading
errors, beeause that would also have been showing in the
surveys, as they are read by the same people.

Tbe maturity ogive is the average ofthe years 1994-1995
and is used for 1996 onwards.

Tbe weight at age in the eateh in 1995 for ages 3-10 was
calculated assuming the same ratio between weight at
age in the catch and in the stock as the average of the
ratio in 1992-1994. The weight at ages in the stock and
in the catch in 1996 and later years was set equal to the
average of the period 1987-1990, Le. at a low level, for

In Figure 4.3 it is seen that the tuning data fit rather weIl
to the VPA thus indicating that the surveys are giving the
trends in the recruiting ages. Some stock dependency in
the catchability is seen for the younger ages leading to
calculating a somewhat better recruitment than observed
at low abundance ofthe recruiting year classes.

A slight overestimate of F in 1994 is assumed to take
place. Using the fishing pattern averaged over 5 resent
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•

years in the prediction helps overcome this problem.
Ilowever, status quo F should, in all practical
considerations, be regarded lower than this and closer to
the assumed 1995 level.

Revision of the available time series for basic data is in
progress. This will provide updated weights-at-age and
maturity figures which may change the perception of the
historical development ofthe stock.

4.9 Stock Summary

The stock level and the landings are fluctuating a lot for
this stock. In the 1980s the catches and the stock level
were generally lower then in earlier periods. The current
assessment show an improvement in the stock situation
in the recent years. Recruitment seems to be maintained
at a level above or close to the long term geometrie
mean. The spawning stock was at the MßAL level in
1993 but have been reduced to a lower level in 1994 and
1995. The SSB is expected to increase to above MBAL
level in 1996.

The fishing mortality is at present above Fmed and is
expected to be above also in 1995. The medium term
projections show that there is a potential of keeping the
SSß above the MBAL level from 1996 onwards if
fishing at Fmed or below. A fixed 130,000 t TAC
projection shows that maintaining the same TAC as for
1995 wiII keep the SSß weil above the MBAL level.

5 NORTII-EAST ARCTIC SAITIIE (SUB
AREAS lAND 11)

5.1 Status of the Fishery

5.1.1 Landings prior to 1995 (Tables 5.1 and 5.2,
Figure 5.1A)

Landings of saithe were highest in the years 1970-1976
with an average of238,OOO t and a maximum of262,000
t in 1975. This was followed by a sharp decline to a level
of about 160,000 t in the years 1978-1984. A new
decline followed and from 1985 to 1992 the landings
were in the range 70,000-124,000 t (Table 5.1). An
increasing trend is seen after 1990, and in 1993 the
revised landings were 145,918 t. Provisional reports of
landings in 1994 indicate a decrease of about 4,000 t.
These give a total of 141,994 t compared to 145,000 t
expected by last year's Working Group, which was the
target set by Norwegian authorities.

The decline in the catches after 1976 was to some extent
caused by the introduction of national economical zones.
The stock was accepted as exclusively Norwegian and

quota restrictions were put on the fishery of other
countries while the Norwegian fishery for some years
remained unrestricted. 1I0wever, in more recent years the
purse seine and trawl fisheries have been regulated by
quotas where account has been taken of expected
landings from other gears. Quotas can be transferred
between purse seine and trawl if it becomes clear that the
quota allocated to one of the gears wiII not be taken. The
target set for the total landings has generally been
consistent with the scientific recommendations. Norway
presently accounts for about 95% ofthe landings.

The fishery has since the early 1960s been dominated by
purse seine and trawl, usually accounting for about 75%
of the landings (Table 5.2). A traditional giII net fishery
for spawning saithe accounts for about 15%. Other
catches are mostly by-catches or from mixed fisheries.
The purse seine fishery is based on schools of immature
saithe in coastal areas and fjords. The trawlers operate on
the coastal banks and catch both immature and mature
fish.. Over the years purse seine and trawl have taken
roughly equal shares of the catches, but in the most
recent years trawls have taken a bigger share while purse
seine landings have declined. Thus, the purse seine
landings in 1992-1994 have only been slightly in excess
of 20% of the total while trawl accounts for more than
half of the landings. The decline in purse seine landings
appears to have been caused predominantly by market
mechanisms.

5.1.2 Expected landings in 1995

Norwegian authorities have set quotas for other countries
and for purse seine and trawl in the Norwegian fishery.
The aim is to limit Norwegian landings to 160,000 t. In
addition, about 5,000 t can be expected from other
countries, giving a target of 165,000 t for the total
fishery. Enforcement of the regulations have gradually
improved and the directed trawl and purse seine fisheries
are stopped when it is clear that their quota has been
taken. Deviations from the target have been relatively
small in recent years (-3,000 t in 1994). There is no basis
for assuming another catch level than 165,000 t in 1995.

5.2 Status of Research

5.2.1 Fishing effort and catch-per-unit-effort
(Tablcs 5.3-5.5)

Table 5.3 shows the number of vessels of different size
categories that have taken part in the purse seine fishery
for saithe since 1977, with corresponding catches and
catch per vessel. On the basis of these data, indices of
effort have been calculated. The unit of eITort is the
number of vessels of 20-24.9 m. This category presently
accounts for about half of the purse seine landings and
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constitutes most of the specialised saithe purse seiners.
The eITort of this category is raised by the catches to
represent the total purse seine effort. A decreasing trend
in the purse seine effort is seen after 199 I, giving a
reduction of about 29% from 1991 to 1994 (Table 5.5).
The 1994 figure is the lowest recorded.

Table 5.4 gives catch, eITort and catch per unit eITort for
Norwegian trawlers since 1976, ineluding only hauls
where the eITort has almost certainly been directed
towards saithe, i.e., hauls on days with more than 50%
saithe and only on trips \vith more than 50% saithe in the
catch. The effort thus calculated for the directed fishery
is raised by the catches to represent total effort of
Norwegian trawlers (Table 5.5). The index has increased
by about 55% from 1991 to 1994 and is presently elose
to the maximum recorded level.

5.3.3 Maturity at age

Traditionally, knife-edge maturity at age 6 has been
used for this stock. Following last year's note on the
desirability of are-evaluation of historieal data on
maturity, the data on spawning zones recorded in otoliths
in Norway have been investigated. The details are
available in a working document presented to the
Working Group. There is not sufficient evidence of
change in maturity over the period in the assessment, and
it was decided to use the same ogive for a1l the years.
This ogive is given in Table 5. I5 and in the text figure
below and is based on the distribution of age at first
spawning among 8 year and older fish. It represents a
crude average ofthe data from 1973 to 1994, with most
weight given to recent observations.

The series of commercial data from purse seine has been
extended to inelude age 2 in order to improve the
estimates of the youngest year c1asses. The series for
trawl has been extended to inelude ages 9 and 10 to
cover all the age groups in the VPA. The survey data
have been revised by changing the forrnula for target
strength to the one uscd for cod and haddock. The basis
for this change was an evaluation by acoustic experts at
IMR, Bergen. This substantially reduces the ovcra1llevel
of the values, but the basic relationship between years
and ages is retained.

5.3.4 Tuning data (Table 5.6)

Catches from purse seine and trawl have historieally on
the average been on the same level. The fleets can
therefore be assumed to have represented roughly equal
shares of the eITort and together they account for a
relatively stable proportion of the total landings. Using
1977-1990 as reference period and multiplying the trawl
indices by 2.75 raises them to the same level as the purse
seine indices. The indices are then added to give a
combined eITort index which should reflect the main
trends in total eITort (Table 5.5). The recent decline in
purse seine eITort is more than compensated for by the
increase in trawl eITort and since 1992 there is an
increasing trend in the total effort.

5.3 Data Uscd in the Asscssmcnt

5.3.1 Catch at age (Table 5.8)

Age

Mature

4 5

55

6

85

7

98

8

100

The numbers at age in 1992 were increased slightly to
account for revised Norwegian landings. The age
composition ofNorwegian landings in 1993 was revised,
resulting in a substantial increase for age 3 and a
corresponding decrease for age 5. Age composition for
1994 was available from Norway, accounting for 95% of
the landings. A Russian length composition was also
available and an age-Iength key for Norwegian trawl in
Sub-area I was applied to this. Other countries were
assumed to have the same age composition as Norwegian
trawlers.

5.3.2 Wcight at age (Table 5.9)

A constant set of weight-at-age data is used for all years
in the period 1960-1979. For subsequent years, annual
estimates of weight-at-age in the catches are used.
Weight at age in the stock is assumed to be the same as
weight at age in the catch.

5.3.5 Rccruitmcnt indices

Reliable recruitment indiees are crucial for the
predictions. Attcmpts at establishing year elass strength
at age 0 or I have so far failed, but the acoustic survey
now shows promise of an improvement in the estimate of
year elass strength at age 2.

5.4 I\1cthods Uscd in the Asscssmcnt

Extended Survivors Analysis (XSA) was used for the
assessment with the same settings as last year, except that
catchablity was assumed independent of stock size for all
ages. Age 2 was assumed to bc dependent last year, and
the reasen fer the change is the inelusion of purse seine
CPVE at that age, whieh perforrned badly assuming
dependence on catchability. The tuning diagnostics are
given in Table 5.7. Figurc 5.2A-C shows plots of thc
tuning indices versus stock numbers from thc VPA.
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Trial runs showed that the changes made to the input
data had very little effect on the assessment, except for a
substantial increase in the estimate 0 f the 1990 year
class. However, the overall performance of the tuning
data seems to be improved, especially on the younger
age groups, whieh indieates that the assessment and the
predietions may be more reliable than they have been in
the past.

5.5 Rcsults of the Asscssmcnt

5.5.1 Fisbing mortalities and VPA (Tables 5.10
5.14, Figure 5.1A and 5.lß)

The fishing mortality (F3_6) in 1994 is 0.38 and tbe
agreement with last year's assessment in the
development of the stock up to the beginning of 1994 is
exceptionally good, as shown by the retrospective
analysis (Figure 5.3A). Ilowever, reduced growth gave a
higher fishing mortality in 1994 than expected last year.

There is a marked change in the exploitation pattern with
reduced mortality on the youngest ages. This is caused
mainly by the decrease in the purse seine fishery whieh
has been responsible for most ofthe catches of immature
saithe. There has been uncertainty regarding the size of
the 1990 year class, whieh now is established as being
abundant. Thus, there have been three consecutive good
year classes (1988,1989 and 1990) recruiting to the stock
in recent years.
The spawning stock biomass estimates have on average
increased by 13% because of the new maturity ogive.
The recent trend in SSß has become smoother, but still
shows a marked increase due to the improved
recruitment. lt was chosen to present the SOP corrected
stock biomass tables. There are considerable SOP
discrepancies in the early part of the time series which
are caused by the fixed weights in the data base prior to
1980. SOP correction should therefore give better
estimates ofbiomass, but it is not advisable to recalculate
the weights on this basis because they could be
interpreted as observed values. There is, however, work
in progress to try to reconstruct the weight-at-age time
series.

1994 for the three abundant year classes 1988-1990 and
using the recent average in the prediction will almost
certainly give large overestimates of weights for these
year classes. The weight reduction could be caused by
density dependence, but could also have environmental
causes. The last incident of severe reduction in weight at
age was in 1986-1987, but the year after gro\\th was
normal. It is assumed that the present situation also will
be short-Iasting and the year classes 1988-1990 are
assumed to have approximately normal growth up to age
7, i.e. an increment of 0.6 kg per year. Otherwise, the
1992-1994 average is used and this was also the basis for
yield and SSß per recruit calculations. Table 5.15 shows
the recent development in weight at age and the weights
used for the prediction period.

The estimates of the recruiting year classes up to the
1991 year class from the VPA was accepted. Although
the estimate for the 1991 year class is uncertain, a
retrospective analysis showed that accepting estimates of
stock number at age 3 in the last VPA year usually will
be better than using the long-term average, whereas the
estimates at age 2 are unreliable (Figures 5.3ß and 5.3C).
The long-term geometrie mean recruitment of 210
million was used for the 1992 and subsequent year
c1asses.

5.6.2 ßiological reference points (Figures 5.4 and
5.1C)

Yield and SSß per reeruit were based on the parameters
in Table 5.16, except that the 1992-1994 average of
weights at age (Table 5.15) were used for all age groups.
ßoth Fo.1=0.09 and Fmu=0.19 (Figure 5.1C) were
markedly reduced compared to last year. The main
reason for this is the change in exploitation pattern, with
reduced mortality on the youngest ages. The plot of SSß
versus recruitment is shown in Figure 5.4. The new
maturity ogive did not change the main pattern in the
plot. F1ow=0.20 was unchanged, but Fmed=0.36 increased
slightly and Fhigh=0.63 considerably, but these estimates
are also affected by changes in exploitation pattern and
growth.

5.6 Prediction of Catcb and ßiomass
5.6.3 Projection of catch and biomass (Tables

5.17-5.19, Figure 5lD)
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The management option table (Table 5.17) shows that
the expected catch of 165,000 t in 1995 will give a slight
increase in fishing mortality to 0.40. Single option
predictions for Fo.1> Fmu, Fmed, F. to1u• qua and Fhigh up to
1988 are given in Table 5.18. The status qua catch in
1996 is 158,000 t compared to a catch at Fmed of 150,000
t. SSB will increase to 238,000 t in 1995 and further to
240,000 t in 1996, but will decrease in 1997 for fishing
mortalities higher than 0.29, corresponding to a catch of

5.6.1 Data used in the predictions (Table 5.15 and
5.16, Figures 5.38 and 5.3C)

The input data to the prediction are given in Table 5.16.
For the exploitation pattern the average of 1992-1994 has
been used, scaled to the 1994 (status qua) level. Also for
weight at age in the catch and stock, the average for the
last three years in the VPA has normally been used.
Ilowever, there is a sharp decline in weight at age in

... ., . ,
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126,000 t. For status qua eateh SSß in 1997 will be
redueed to 212,000 t. However, this level is exeept for
1995 and 1996 still the highest sinee 1976. A further
decline in SSß in 1998 is indicated for fishing mortality
in excess of Fmed• Detailed prediction for status qua F is
given in Table 5.19.

5.7 I\1ßAL (Minimum ßiological Acceptable
Le\'cl) (Figure 5.4)

In last year's report an MßAL of 150,000 t was
suggested, based on the frequent occurrenee of poor year
c1asses below this level of SSß. The new maturity ogive
gives somewhat higher historical SSß estimates and
150,000 t therefore now represents a less restrictive
MßAL. It is not entirely inconsistent with last year's
arguments, but 170,000 t would eorrespond better.

5.8 Comments on the Stock Asscssment

The good agreement with last year's assessment is
eomforting, but should probably not be given too much
weight. Nevertheless, the quality ofthe assessment seems
to have improved. Predietion of growth has not usuaIly
been a problem for this stock, but may become one in the
short term and some uncertainty about recruitment levels
is likely to eontinue. Prediction of eatches beyond the
TAC year will to a large extent be dependent on
assumptions of average recruitment. In view of this,
management advice for Ionger periods than one year
must be considered unreliable. However, if the fishing
mortality is redueed this dependenee will be less and
multi-annual TAC advice might then be eonsidered.

5.9 State of the Stock and Management
Considerations

The stock has recovered after a long period of low stock
size and is presently within safe biologieal limits.
However, this trend is likely to be reversed in 1997 and
some reduction in fishing mortality is advisable to
prevent the SSß from being reduced to previous low
levels. Reduction in the fishing mortality would also
improve the stability in the fishery and increase the long
term yield.

6 SEBASTES MElIlTELLA IN SUß-AREAS I
ANDII

6.1 Status of the Fisheries

6.1.1 lIistorical de\'clopment ofthe fishery

The only directed fishery for Sebastes mentella is a trawl
fishery. ßy-catches are taken in the eod and especially the

shrimp-trawl fisheries. Traditionally this fishery was
eonducted by Russia and other East European countries on
grounds from south of ßear Island towards Spitsbergen. In
the mid-1980s Norwegian trawlers started fishing along
the eontinental slope . (along 500 m depth) further
southwards, on grounds never harvested before, and nearly
only inhabited by mature fish. After a decrease in the
landings up to 1987, this new fishery resulted in an
increase in the landings until 1991, before the landings in
1992 deelined to the present level.

6.1.2 Landings prior to 1995 (Tables 6.1-6.4, Dl
D2, and Figure 6.1A)

Nominal catches of S.mentella by country for Sub-areas I
and 11 eombined are presented in Table 6.1, and for both
redfish species in Table D1. The nominal catches by
country for Sub-area I and Divisions I1a and I1b separately
are shown in Tables 6.2-6.4. The total landings of S.
mentella deelined progressively from 115,383 t in 1982 to
only 10,518 t in 1987, but showed an increase to 48,735 t
in 1991. In 1992 the landings decreased again to only
15,587 t. The provisional total catch figure for Smentella
in 1994 is 12,114 t, whieh is e10se to the recent three years
average level, but only 20% ofthe long-term (1965-1994)
level. It is also e10se to what was expeeted by last year's
Working Group.

The national landings statisties of redfish for Russia and
Norway in all areas, and Germany in Sub-area Ilb, are split
into species by the respective national laboratories. For
other countries (and areas), the Working Group has split
the landings into Sebastes mentella and Sebastes marinus
based on reports from different fleets to the Norwegian
fisheries authorities. From this year's Working Group
onwards the historicallandings from Eastern and Western
Germany have been added and presented under Germany.

Reliable estimates of species breakdO\\TI by area were
available to the Working Group back to 1989. The
landings of Smentella have been decreasing in Sub-area I
and Division Ilb during the last three years, while the bulk
of the eatches, whieh are taken in Division Ha have
remained fairly eonstant at the same time.

The redfish population in Sub-area IV (North Sea) is
believed to belong to the North-East Arctie stock. Since
this area is outside the traditional areas handled by this
Working Group, the eatches have not been included in the
assessment. The landings from Sub-area IV have been
about 1,000-2,000 t per year (Table D2). In 1992,
however, the landings increased to 2,599 t due to an
increase in thc French fishery. Only preliminary total catch
figurcs cxist for thc two most recent years duc to no
information from the French fishery. Historically these
landings have been S marinus, but since the mid-1980s

•
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trawlers have also caught S.mente/la along the northern
slope ofthis Sub-area.

6.1.3 Expected landings in 1995

On the basis of reports of landings from the first seven
months ofthe year, landings expected for the whole 1995
are estimated to be at nearly the same level as in 1994 for
S. mente/la, Le., 13,500 1. This will slightly increase the
spawning stock, and thus be in accordance with the
recommendation.

6.2 Status of Research

6.2.1 Fishing effort and catch-per-unit-effort
(Tables 6.5-6.6)

Catch-per-hour-trawling data for the S. mentella fishery
were available for the Russian PST vessels fishing in ICES
Oivisions Ha and Hb in 1993 and 1994, accounting for
37% and 39% of the total international trawl catch these
years (Table 6.5). There is an increase from 1987 to 1990,
while a 40% decrease is observed from 1990 to 1992. The
fishery in 1993 whieh shows a higher CPUE is, however,
not comparable with the years before since it was
conducted by a low eITort Iimited to the historkally best
fishing area and season. The decrease in 1994 to 0.74
tonnes/hour should, however, be comparable to 1993 since
the fishery has been conducted in a similar way these two
years.

Changes in CPUE are to a large extent caused by changes
in eITort. Estimates of total eITort are based on Russian
PST units raised to total international catch, showing an
increase from 1987 to 199 I, but a strong decline since
then.

Catch-per-hour-trawling data from the Norwegian trawl
fishery were available to the Working Group as a short
series up to 1993, restrieted to only one trawler that has
long experience in the Norwegian fishery for S.mentella
(Table 6.6). The average catch-rates show a decreasing
trend since 1989, and was in 1993 about 68% ofthe 1989
level.

6.2.2 Survey rcsults (Tablcs D4-D8, Figure 6.3A)

The results from the following research vessel survey
series were evaluated by the Working Group:

1) The international O-group survey in the Svalbard and
Darents Sea areas in autumn (Table D4).

2) Russian boUom trawl survey in the Svalbard and
ßarents Sea areas in October-Oecember from 1978-94
in fishing depths of 100-900m (Table 05).

3) Norwegian Svalbard boUom trawl survey (autumn)
from 1986-94 in fishing depths of <100-500m. Oata
disagregated on age only for the years 1992-94
(Table 06).

4) Norwegian ßarents Sea bottom trawl survey (winter)
from 1986-95 in fishing depths of <100-500m, and
an acoustic survey at the same time. Oata
disagregated only on length (Table 07).

5) Russian acoustic survey in April-May from 1992-95
(except 1994) on spawning grounds in the western
ßarents Sea (Table 08).

The international O-group fish survey carried out in the
ßarents Sea in August-September since 1965 does not
distinguish between the species ofredfish (Table 04). The
survey design has improved, and the indices earlier than
1979 should, therefore, not be directIy compared with
subsequent years. A considerable reduction in the
abundance of O-group redfish was observed during the
199 I survey, dO\m to only 1/4 of the 1979-1990 average.
This was followed by further declines in both 1992 and
1993 before increasing in 1994 to about 1/2 the long term
average.

The Russian bottom trawl survey shows weak and strong
year cIasses (Tables 04-05). The most reeent estimates are
among the lowest observed. The area outside Spitsbergen
was not properly covered in 1993, and this may account
for some tower values this year. These survey results are
the only age disaggregated survey data used in the VPA
tuning and as the basis for estimating the recruitrnent in the
assessment in recent years (Figure 6.3a).

Since 1981, a stratified random bottom trawl survey,
aimed at eod and haddock, has been carried out by
Norway in September in the Svalbard and ßear Island
areas. Reliable splitting of the redfish specie s has been
done since 1986, but until 1992 only data on length were
available to the Working Group. After some good year
cIasses 1988-1989, the survey shows weak 1991-1992 year
cIasses. The time series on age was considered too short
(only three years) to be incIuded in this year's assessment.

Since 1981, a stratified random boUom trawl survey,
aimed at cod and haddock, has been carried out by
Norway in February in the Barents Sea. This has been
combined with an acoustic survey. The results for
S.mentella are only available on length. ßased on length
frequencies, year cIasses from 1987-1990 dominate, 1991
1993 year cIasses are weak, while an improvement is
observed in the smallest length-group in 1995.

Russian acoustic surveys estimating the commercial sized
and mature S.mentella stock has been conducted in April
May on the Malangen , Kop)10V, and ßear Island ßanks
since 1986. Since 1992 the area covered has been larger,
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and data on age were available for the Working Group for
this recent time period (except 1994). Table D8 shows a
rather stable spawning stock biomass (90,000 - 114,000
tonnes) during the three survey years, and that the 1982
year class now appears in the spav.ning stock..

All youngfish surveys show the same year classes as
strong and weak ones, and the weakness of the 1991
1993 year classes first observed as weak ones during the
O-group survey, has been confirmed.

6.2.3 Agc readings

As a result ofthe process on harmonising the international
age readings on redfish, all catches ofredfish in 1992-1994
have been distributed on age according to otolith readings.
An ICES Workshop continuing this work will be held in
Bremerhaven 4-8 December 1995.

6.3 Oata Used in the Assessment

6.3.1 Catch at Agc (Tablc 6.7)

Since 1992, catch in numbers at age of Smentella from
Russia is based on otolith readings. The Norwegian catch
at-age back to 1990 is based on otoliths. Before 1990,
when the Norwegian catches of S mentella were smaller,
Russian scale-based age-Iength keys were used to convert
the Nomegian length distribution to age.

Catch at age for 1992 were revised according to new catch
data. Catch at age for 1993 were revised according to new
catch data and an updated catch at age distribution from
NOl"\vay. Data for 1994 for S mentella were only available
from NOl"\vay, corresponding to 49% ofthe totallandings.
For Division Ha, Gennan and Russian length distributions
were available , and these were converted to age using
NOl"\vegian age-Iength keys. The landings from other
countries were for each area distributed on age according
to the available age distribution.

There is a reduction in the catches of ages 6-9 in 1993 and
1994 (Table 6.7). This is a result of a change in the
Russian fishery from fishing in a wide area including the
northern grounds with young fish in 1992, to a limited
fishery on the spawning grounds in 1993 and 1994 (ref.
chapter 6.2.1). The 19+ group is also becoming less. This
probably has to do with the NOI"\\'egian fishery around
1990 fishing rather heavily on an old part of the stock
accumulated over long time.

6.3.2 Weight at agc (Tables 6.8)

Catch weight-at-age data for 1994 were available from
Nom'ay for ages 3-20+. Overall individual mean weif,hts
were available for the Gennan and Russian catches in

Division Ha. The weight-at-age data used in the
assessment were weighted by the numbers caught at age
by the countries (Table 6.8). As in previous assessments
weight at age in the stock was taken to be the same as the
weight at age in the catch.

6.3.3 l\1aturity at age (Tables 6.9 and 03)

Maturity-at-age ogives for S.mentella, sexes combined, are
available from Russian research vessels in spring (Table
D3). The same input as in last year's assessment was used
for the years prior to 1993 (Table 6.9). For 1993 and 1994
an average ofthe 1992 and 1993 ogives was used.

6.3.4 CPUE-data for tuning (Tablc 6.10)

Regarding Smentella, trawl effort and corresponding
catch-at-age data were available for Russian PST-trawlers
for the years 1982-1993, and these data were used for ages
9-18 (Table 6.10a). For 1994, the converted Russian catch
at-Iength data were used together with the available trawl
effort.

Catch rates from the Russian bottom trawl survey in
October-December are available on age back to 1978 (see
Table D5), and the whole time series was used for ages 1
10 (Table 6.1 Ob).

On the basis of catch-per-unit-effort from one NOl"\vegian
trawler for the years 1989-I993, total NOI"\\'egian trawl
effort was calculated, and corresponding catch-at-age data
were used for ages 8-18 (Table 6.10c).

Figure 6.3 A-C show the survey and CPUE indices used as
input for the tuning plotted against VPA stock numbers.

The Russian acoustic series (Table D8) did only contain
two useful years for the tuning, and the series was
therefore considered too short to be included in this year's
assessment.

A three year series from the NOI"\\'egian Svalbard survey
(Table D6) was also considercd too short a time series to
be included this year. Some initial tuning runs, however,
including this series did not change the VPA results, and in
order to be able of running a retrospective analysis this
series was omitted.

6.3.5 Recruitment indices (Tables 6.10b and 05)

In order to use the only data on recruitrnent of Smentella
available on age (Tables D5 and 6.1 Ob), the Working
Group decided to run the tuning VPA dO\m at age 1. The
strength of the 1990-1992 year c1asses in thc prediction
were set according to the VPA estimate and projected
forward to age 6 taking account ofnatural mortality.

•

•
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6.4 Mcthods Uscd in thc Asscssmcnt

6.4.1 VPA and timing (Tablcs 6.11, Figure 6.2)

For S.mentella the Extended Survivors Analysis (XSA)
was used to tune the VPA (1~19t) to CPUE data down to
age 1 (Table 6.11). The XSA analysis used survivor
estimates shrunk towards the mean F of the final 2 years
and 5 ages. The standard error of the mean to whieh the
estimates were shrunk was set to 2.0. The catchability was
flXed to be constant and equal above age 17. Catchability
was set dependent on stock size for all ages younger than
7. The main reason for this was the observed regression
slope of the Russian survey vs. VPA being clearly
different from 1. The retrospective analysis showed that
the assessment was fairly consistent (Figure 6.2).

6.5 Result of the Assessment

6.5.1 Fishing mortalities and VPA (Tables 6.12
6.16, Figures 6.1A,ß)

The reference ages for presenting of the fishing mortality
was changed from ages 10-15 to ages 10-16 in this year's
assessment. This was done in order for the average
mortality over ages to better renect the fishery. A detailed
YIR-output showed that with the present fishing pattern
ages 10-16 contributed 50-70% of the YIR dependent on
fishing mortality, while ages 10-15 contributed 40-55%.
Fishing mortalities, stock numbers, and stock biomasses
from the tuning VPA are given in Tables 6.12-6.16 and
Figure 6.1A and B. The fishing mortality (F IO_16) in 1994 is
0.085. The large variations in F in recent years is
consistent with changes in the fisheries.

The assessment confirmed that the 1981-1983 year classes
are stronger than those just before and after. Running the
VPA dmm to age 1 also estimated the strength of the
1988-1989 year classes at a similar level as the 1981-1983
ones. This is consistent with survey observations not used
in the tuning. Norwegian acoustic and bottom trawl
surveys on length show that these year classes are stronger
than the surrounding ones. Russian qualitative
observations of young redfish in cod stomachs indieate,
however, that the 1988-1989 year classes may be slightly
weaker than the 1981-1983. A slight improvement of the
spawning stock is observed due to the 1981-1983 year
c1asses now entering the spawning stock.

6.6 l\1ßAL - Minimum ßiological Acceptable
Level (Figures 6.lß and 6.4)

The stock and recruitment plots (Figures 6.1b and 6.4)
reveal a fairly close relationship between recruitment and
SSB. Some deviations from this close rc1ationship seem to
have occurred in the 1960s and 1970s, but this may weil

--------------------1

be due to an imprecise maturity ogive. The plus-group also
contribute a great deal to the SSB, and the contribution is
variable from year to year, up to 30-40% in some years. If
the plus-group is not included in the recruitment-SSB plot
the relationship between recruitment and SSB will be even
closer. A SSB of about 300,000 t seems to be required to
consistently produce average or good year c1asses.

6.7 Prediction ofCatch and ßiomass

6.7.1 Data used in the prediction (Table 6.17)

Input to the predietion is shmm in Table 6.17. Population
numbers in 1995 are those calculated by VPA. For the
1989-1991 year classes the strength at age 6 has been set
equal to that from the VPA run dmm to age 1, and
projected forward to age 6 accounting for natural mortality
only. The average fishing mortalities for the years 1992
1994, scaled to the 1994 level so that this level
corresponds to an F-factor of 1, were used as the input
exploitation pattern. A new maturity ogive was available
for 1995. Since the relatively strong 1982-year class now
contributes more and more to the spawning stock (see
Table D8) and thus may have an impact on the ogive in
near future, arecent 1994-1995 average maturity ogive
was used as input to the predietion. Weight-at-age in the
catch has been set equal to the average weight-at-age from
the catches in 1992-1994. Weight-at-age in the stock has
been set equal to the weight-at-age in the catch.

6.7.2 ßiological reference points (Figures 6.1C
and 6.4)

Yield and SSß per recruit were based on the parameters in
Table 6.17. The calculations gave Fo.•=0.06 while the
Fm",,=0.76 was hardly defined (Figure 6.1C). From a stock
and recruitment plot (Figure 6.4) the reference points
F'ow=0.022, Fmed=0.076, and Fhigh=0.187 were calculated.
The different Fo.• and Fm"" compared to last year's
assessment is due to the different reference ages, and to a
minor degree a change ofthe input exploitation pattern.

6.7.3 Projections of catch and biomass (Tables
6.18-6.19 and Figure 6.10)

A status qua fishing mortality in 1995 will yie1d a catch
(13,834 t) at the same level as that expected from the
reportings during the seven first months. The management
options (Table 6.18) show that such a status qua fishing
mortality (=F94) will lead to a slight increase of the
spa\\ning stock.. Table 6.19 show predictions up to 1998
with no fishing and the single options F1ow, Fmed, and F94

(status qua) . The catch in 1996 and SSB in 1997 for
various levels of F in 1996 are shmm in Figure 6.1 D.
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6.8 Comments on the Stock Assessment

The fact that the cateh-at-age data now are based on the
same age reading method improves the assessment.
Although there seem to be some "Ieakage" of strong year
classes to adjacent ones, thus making it diffieult to estimate
the exact size ofeach of these, it is possible to see the same
year classes appearing as stronger ones also in the eatch at
age data. The three series used for tuning the VPA gave
eonsistent results compared to last year's assessment and
as seen from the retrospective analysis. Running the VPA
dO\m to age I to get direct advantage of the survey results
is making the assessment more eonsistent. In fact, the
present assessment reOects the survey where strong year
elasses appear to be identifiable (e.g., the 1981-1983 and
1988-1989 cohorts). The work has also shO\m that
research surveys should be promoted and results presented
on age. At least two more survey series will probably be
available for next year's Working Group to consider as
input.

6.9 Stock Summary

6.9.1 State of the stock

The Working Group coneluded that this stock is below
acceptable biologieal limits. The anal)1ieal assessment
indieates that the spa\ming stock is at a historieal low
level, less than 30% ofthe anticipated MBAL of250,000
350,000 t, although a slight improvement may be expected
in the near future due to the 1981-1983 year e1asses.
Relatively abundant 1988-1989 )'ear e1asses were observed
in the surveys, but these will not recruit to the spavming
stock for many years. The historieallow O-group indiees in
1991-1993, whieh also have been eonfmned in more
recent boUom trawl and acoustie surveys, give additional
eause for concern. lt was shown that these weak )'ear
elasses will give recruitment estimates at age 6 of less than
100 mil!. specimens. This low level has only been
observed four times before in the time series of30 years.

In order to monitor the stock in such a rebuilding phase, it
is of vital importance that scientifie surveys be
encouraged. The surveys should be either stratified
random bottom trawl surveys or acoustic surveys covering
the entire area ofthe stock distribution.

7 SEBASTES MARINUS IN SUß·AREAS I
ANDII

7.1 Status ofthe Fisheries

7.1.1 Historieal development of the fishery

The fishery is mainly conducted by Norway accounting for
80-90% of the total catch. Germany has also long
traditions in a trawl fishery for this species. The fish are
mainly eaught by trawl and gillnet, and to a lesser extent
by longline and handline. Some ofthe eatches are taken in
mixed fisheries together with saithe and eod. Important
fishing grounds are the Moere area (Svinoey), Halten
Bank, outside Lofoten and Vesteraalen, and at Sleppen
outside Finnmark. Traditionally, this is the most popular
and best paid redfish species.

7.1.2 Landings prior to 1995 (Tables 7.1-7.4, Dl)

Nominal catches of S.marinus by eountry for Sub-areas I
and 11 combined are presented in Table 7.1, and for both
redfish species in Table DI. Landings of S. marinus
showed a dccrease in 1991 from a level of23,000-30,000 t
in 1984-1990 to less than 20,000 t in 1991-1993. The
provisional total eateh figure for S.marinus in 1994 is
16,817 t, which is elose to the recent four years average
level, and 70% of the long-term (1965-1994) level. lt is
also e10se to what was expeeted by last year's Working
Group.

Regarding splitting of the redfish landings on species and
area, see chapter 6.

•

6.9.2 Management considerations 7.1.3 Expected landings in 1995

The assessment indieates a strong stock-recruitment
relationship, and increasing the spa\ming stock should
directly result in increased recruitment. The Working
Group advises that the spawning stock biomass should be
rebuilt to the MBAL of 250,000-350,000 t, and it is
important that necessary steps be taken to reach this goal
while same good year classes are observed in the stock.
Nevertheless, slow individual gro\\1h t)'pieal of redfish
will make rebuilding a lengthy process.

The Warking Group therefore advises that a cessation of
fishing is the most appropriate measure to allow for
rebuilding ofthis stock from its currently low level.

On the basis of reports of landings from the first seven
months ofthe )'ear, landings ofS.marinus expected for the
whole 1995 are estimated to be at nearly the same level as
in the three most recent )'ears, i.e., 16,500 t. This will be in
accordance with the reeommendations.

7.2 Status of Research

7.2.1 Fishing effort and catch-per-unit-effort
(Tables 7.5)

Data for S. marinus were available for Norwegian fresh
fish trawlers since 1981 (Table 7.5) from whieh the total
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international effort was estimated. This series is based on
GUM analysis on data from each month from five
Norwegian statistical areas along the Norwegian coast
Difficulties related to the splitting of the redfish species in
the catches may still be the reason for big fluctuations in
the series although typical s.mentel/a grounds have been
sorted out. A somewhat lower effort is observed since
1991, and except for a few years with high catch-rates and
a low catch-rate in 1989 (very high efTort), the CPUE has
been rather stable. Provisional figures for 1992 -1994 are
elose to the 1981·1993 average of0.42 tJhour.

7.2.2 Surny results (Tables 09-011)

The results from the following research vessel survey
series were evaluated by the Working Group:

1) Norwegian Svalbard bottom trawl survey (autumn)
from 1986-94 in fishing depths of<100-500m. Data
disagregated on age only for the years 1992-94
(Table D9). This survey covers thenorthernmost part
ofthe species' distribution.

2) Norwegian Barents Sea bottom trawl survey (winter)
from 1986-95 in fishing depths of <100-500m,
survey covers important nursery areas for the stock.
Data disagregated on age for the years 1992-94 are
shown in Table DIO, and on length for the years
1986-95 in Table Oll.

These surveys were also described in chapter 6. Both
surveys show a fairly stable stock situation.

The total catch-at-age data back to 1991 are based on
Nom'egian otolith readings. In 1989-1990 it is a
combination of the German scale readings on the German
catches, and Nom'egian otolith readings for the rest. In
1984·1989 only German scale readings are available,
while in the years prior to 1984 also Russian scale readings
exist.

7.3.2 Weight at age (Tables 7.7)

Weight-at-age data for ages 7-24+ were available from the
NOl"\vegian landings in 1994 (Table 7.27).

7.3.3 Maturity at age

A maturity ogive was not available for S. marinus, and a
knife-edge maturity at age 15 was assumed.

7.3.4 CPUE-data for tuning (Table 09-010)

Two pre1iminary series of S.marinus catch rates from the
Nom'egian bottom trawl surveys at Svalbard (August
September) and the Barents Sea (February) are available
on age for three years back to 1992. For both surveys the
whole time series was used for ages 2-15 (Tables D9
DlO).

On the basis ofcatch-per-unit-effort from NOl"\vegian fresh
fish trawlers since 1981 (Table 7.5), total NOl"\vegian trawl
effort was calculated, and corresponding catch-at-age data
were used for ages 9-23.

7.2.3 Age readings 7.4 l\Iethods Used in the Assessment

•
An ICES Workshop on harmonizing the international age
readings on redfish, ind. S.marinus, will be held in
Bremerhaven 4-8 December 1995.

Attempts were made to evaluate the status ofthe S.marinus
stock using an Extended Survivors Analysis (XSA),
however, without success.

7.3 Oata Used in the Assessment 7.5 Result of the Assessment

7.3.1 Catch at age (Tables 7.6)

Age composition data for 1994 (based on otoliths) were
only provided by Norway, accounting for 83% of the total
landings. In Subarea I the catches were distributed on age
according to the Norwegian age distribution. In Division
Ha German and Russian catch-at-length were converted to
age by using a NOl"\vegian age-Iength key for trawl, and
other countries' landings were distributed on age using the
German age distribution. In Division IIb, landings by
Russia and other countries were distributed on age
according to the German length distribution converted to
age using the NOl"\vegian age-Iength key for trawl in this
Division.

Variations in the survey indices from year to year clearly
did not confirm the changes in the catch matrix, and thus
the indices only lead to an estimation of constant VPA
figures. No reliable assessment ' ...ere therefore possible to
make.

7.6 Comments on the Stock Assessment

Regarding S.marinus, an improvement ofthe CPUE-series
from the NOl"\...egian trawl fishery by further analyses of
changes in epUE in fishery sub-areas should be further
investigated. Although the survey data on age available for
three years were not sufficient for conducting an
assessment this year, further improvements of the time
series are encouragcd.
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7.7 Statc of thc Stock and Management
Considerations

The survey abundance at age time series is too short (3
years) to relate the recent recruitment to any average level.
However, modal length data from surveys available for a
10 year period show no indication ofrecruitment failure or
changes in the overall stock level in the area surveyed. The
Working Group therefore advises that a precautionary
catch similar to recent catch levels could be taken in 1996.

8 GREENLAND IIALIßUT IN SUß-AREAS
lAND 11

8.1 Status of thc fisheries

The nominal catches by country for Sub-area I and
Divisions lIa and IIb separately are shown in Tables 8.2
8.4. Tbe revised total catch for 1993 is 11,879 t which is
virtually unchanged from that used in the previous
assessment. The preliminary estimate of total catch for
1994 is 8,831 1. This is considerably lower than the
projected catch of 14,500 t estimated by the Working
Group during its 1994 meeting. This large discrepancy
is believed to be mainly a result of the new and more
limited by-catch restrictions (from 10% to 5%)
introduced to the Norwegian trawler fishery in the
autumn of 1994 although the Russian catch is also down
by about 1,000 t compared to 1993. Nominal catches
decreased in both Division lIa and Sub-area I while in
Division IIb the catch increased somewhat compared to
1993.

.1

Nominal catches by country for Sub-areas I and 11
combined are presented in Table 8.1. For most countries
the catches listed in the table are similar to those
officially reported to leES. However, for Norway the
values in the table vary slightly from the official statistics
and Russian catches for 1990-1991 reprcsent those
presented to the Working Group by Russian scientists.
Landings separated by gear type are presented in Table
8.5.

From 1992-95 this fishery has been regulated by
allowing only the long line and gillnet fisheries to be
directed for Greenland halibut and only using vessels
smaller than 27.5m. Trawl catches were limited to by
catch only at a level of 10% in weight in each haul up to
the autumn of 1994. A level of 5% by-catch of
Greenland halibut onboard at any time has been put into
effect for Norwegian vessels in 1995. This has reduced
the overall landings to about 10,000 1. In the Russian
trawl fishery for cod and redfish the by-catch of
Greenland halibut is less than 1,0001.

Before the mid 1960s the fishery for Greenland halibut
was mainly a coastal long line fishery off the coasts of
eastern Finnmark and Vesterälen in Norway. The annual
catch level ofthis fishery has been about 3,000 t and this
level has been maintained into recent years, although
gillnets are used now also in the fishery. Following the
introduction of international trawlers in the fishery in the
mid 1960s, the landings increased to a level of about
80,000 t in the early 1970s. However, the landings
decreased steadily to a level of about 20,000 t during the
early 1980s. This level was maintained untill991, when
the catch increased sharply to 30,000 1.

The landings of Greenland halibut caught by shrimp .•
trawl have been reduced in recent years by the use of
sorting-grids.

•

In recent years, some fishing for Greenland halibut has
taken place in the northern part of Division IVa. In the
period 1986-1990, the catch in Division IVa was weil
below 100 t each year, but increased to 267 t in 1991,
645 t in 1992,875 t in 1993 and 833 in 1994 (Table E7).
The increase up to 1991 was mainly due to a gill-net
fishery, but in the recent years nearly 50% has been
taken by trawl. This fishery is in another management
area, and is not restricted by any TAC regulations.
Although there is a continuous distribution ofthis species
from the southern part of Division lIa along the
continental slope towards the Shetland area, little is
known about the stock structure, and the catch taken
from this area has therefore not been added to the catch
from Subareas land 11.

Also around Jan Mayen small catches of Greenland
halibut have been taken in some years. In 1992, 56 t
were taken, while nothing was reported taken in this area
in 1993. In 1994, 140 t was reported. The fishery is
mainly by gillnets. Jan Mayen is within Sub-area lIa, but
little is known about the relationship with the stock
assessed by Working Group. Therefore, the catches from
this area have not been included in the catches given for
Sub-area 11.

Quotas were set by Norwegian authorities to limit the
landings in 1995 as much as possible, allowing a fixed
gear fishery of about 2.5 thousand t and a by-catch in the
trawl fishery not to exceed 5% of catches onboard any
vessel at any time. It is anticipated that about 8,000 t will
be caught by Norway. An additional 1,000 t is expected
to be caught by Russian vessels.

8.1.2 Expected landings in 1995

Landings prior to 1994 (Tables 8.1 - 8.5, E7,
Figure S.IA)

8.1.1
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The catches from Division IVa is expected to be
maintained at the same level as in recent years.

8.2 Status of Research

8.2.1 Fishing effort and catch-per-unit-effort
(Table 8.6 and ES, Figure 8.2D)

The severe regulations imposed on the trawl fishery after
1991 resulted in a disruption of the traditional time series
of commercial CrVE data. However, an attempt to
continue the series was made by a research programme
using trawlers in a Iimited commercial fishery (Tables
8.6 and E5, figure 8.20). This comprises fishing during
two wecks in May-June and Oetober, representing an
effort somewhat less than 20% of the 1991 level. This
fishery was, to the extent possible, eondueted in the same
way as the eommercial fishery in the previous years.

The crVE from this experimental fishery was found,
however, to be eonsiderably higher than in the traditional
fishery and has shown an inereasing trend sinee its
ineeption in 1992 up to and including the first half of
1995. Although it is diffieult to fully reeoncile this trend
in terms of other stock indicators all of which suggest a
deelining stock, there are some possible reasons that
eould explain this inerease, at least in part. They are: 1)
less competition in the traditional fishing areas for
Greenland halibut as a result of a substantial reduction in
direeted fishing effort since 1991, 2) increased
availability of the fishable stock (mainly ages 6-10) also
due to much reduced effort in recent years, and 3) since
the experimental fishery occurs mainly in deeper water
(600-800m) the cateh rates may be more refleetive of
higher density if a shift in distribution to deeper water
has taken place. The latter, of course, requires further
investigation to fully evaluate its merits.

Although the Working Group could not treat the CrVE
from this fishery as an extension of the commercial time
series it did feel that the new data series alone would be
helpful in stabilizing the VPA in the older ages. Its
overall effeet on the assessment would still be relatively
small as it is the size ofthe pre-recruit year-classes that is
ofutmost concern.

8.2.2 Suney results (Tables A12, EI-E4, Figures
8.2A-C)

The results from the following research vessel survey
series were evaluated by the Working Group:

1) Norwegian Svalbard bottom trawl survey (autumn)
from 1984-94 in fishing dcpths of<100-500m. (Tablc
EI, figure 8.2A)

2) Russian bottom trawl survey in the Barents Sea from
1990-94 (except 1991) in fishing depths of 100
900m. (Table E3, figure 8.2B)

3) Norwegian Svalbard shrimp trawl survey from 1988
94 in fishing depths of 200-600m. (Table E4, figure
8.2C)

The age compositions from the Norwegian Svalbard
bottom trawl survey indicate that the survey caught
Greenland halibut mainly in the range of 1-8 years old
although in most cases age 1 was poorly represented.
The age distribution in the earlier period was highly
variable, however, for the period 1984-91 the overall
abundanee in most years was relatively high eompared to
1992-94. Beginning in 1989 the cohorts at ages 2 and 3
began to decline considerably compared to earlier years.
Ages 4-6, nevertheless, remained rather stable until about
1991 after which they also declined to much lower levels
in 1992 and has remained at the lower levels sinee then.
Ages 7-8 did not vary greatly throughout the entire
period which is diffieult to fully explain in light of the
apparent declines in year-c1ass strengths at younger ages
unless the survey measures the abundanee of these older
ages less effeetively.

The Russian Barents Sea bottom trawl survey caught fish
mainly in the range of 4-9 years old. The overall
abundanee declined rather systematically from 1990-94
largely as a result of declines in the presence of
Greenland halibut in the age range of 4-6. The
abundance ofages 7-9 showed little variation from 1992
94.

The Nonvegian Svalbard shrimp survey caught fish
mainly in the age range of 1-8, however, it appeared to
be particularly effective in measuring the abundance of
Greenland halibut younger than age 6. Cohorts at ages 1
and 2 began to deeline signifieantly since about 1989.
All subsequent year-classes and these cohorts at older
ages were estimated to be in extremely low abundance in
reeent years.

All three surveys showed some evidenee that the 1985
87 year-classes are much stronger than any subsequent
year-classes. There is no suggestion, however, that these
are any stronger than average and that they on1y appear
so relative to the extreme weakness of the ensuing year
classes.

8.2.3 Ageing discrepancies

Considerable coneern has been raised regarding the age
interpretations of Greenland halibut. This was
particularly evident throughout the course of evaluating
thc currcnt assessment data with respect to cstimates of
abundance of age 9 especially. Although a solution to the
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problem was not readily apparent it was noted that the
age reading problem with Greenland halibut was not
restricted to the North East Arctic stock but is an issue of
concern Atlantic wide. In order to correct the problem
some steps have already been taken including otolith
exchanges among various countries. It is generally
believed, however, that an age reading workshop is the
best potential solution for consistency among ageing
interpretations ofthe species and eliminating bias.

8.3 Data Used in thc Assessment

8.3.1 Catch at age (TabIc 8.7, Figures 8.3 A and
ß)

Tbe catch-at-age data for 1993 were updated using
revised catch figures and revised Norwegian age
composition. Catch-at-age data for 1994 were available
from both the NOl"\vegian and Russian fisheries. These
were combined and adjusted to reilect the total
international landings (Table 8.7). The commercial age
compositions are shown in Figure 8.3A for 1984-94
Greenland halibut are usuaIly caught in the range of 3-16
years old, but the catch is mainly dominated by ages 6
10. In some years (especiaIly 1989-91) ages 4 and 5 were
caught also in significant numbers. Generally, fish older
than age 12 have comprised a very low proportion ofthe
catch during this period although they are
proportionately higher in the most recent years (Figure
8.3ß). The Working Group observed that there is an
apparent ageing discrepancy in the data particularly
related to age 9 similar to that seen in the survey data.

8.3.2 Weight at agc (Tablc 8.8)

A constant set of weight-at-age data was used for a11
years in the period 1970-1978. For subsequent years
annual estimates were used. The mean weight at age in
the catch in 1994 (Table 8.8) was calculated as a
weighted average of the weight in the catch from
NOl"\vay and Russia. The weight-at-age in the stock is set
equal to the weight at age in the catch for a11 years.

Tbe weights at ages 1 and 2 are set to 0 to indicate that
the ages are only used for tuning and are not included in
the stock biomass.

8.3.3 l\1aturity at age (Tablcs 8.9 and E6)

An average maturity ogive derived from Russian data
(Table E6) from 1983-1987 was used for 1970-1987. For
1988 and 1989 a three-year running average was used.
As no appropriate data were available for 1991 and 1992,
the average ofthe 1989 and 1990 ogives was adopted for
1990-1992. Russian maturity ogives, sampled in
November-January, 1993-1994 and December-January,

1994-95 were averaged and used to represent both 1993
and 1994.

8.3.4 CPUE-data for tuning (Table 8.10)

Tbe fo11owing abundance indices were used for tuning
the VPA:

1) NOl"\vegian Svalbard bottom trawl survey (autumn)
from 1984-94 for ages 1-8.

2) Russian bottom trawl survey in the ßarents Sea from
1990-94 (except 1991) for ages 4-9.

3) NOl"\vegian Svalbard shrimp trawl survey from 1988
94 for ages 1-8.

4) Experimental commercial fishery from 1992-94 for
ages 5-14.

8.3.5 Recruitment indices (Tables AI2,EI-E4)

In addition to the indices mentioned in section 8.3.4 the
O-group indices from the International O-group survey
(Table All) were available for recruitment estimation.
All the indices seem to indicate extremely low
recruitment in the last few years. Tbe indices of age
groups 1-4 from the 1993 Svalbard trawl survey are at
the same low level as in 1992 and much lower than in the
years prior to 1992. Tbis picture is also confirmed by
the Svalbard Shrimp survey, and this survey covers
deeper waters where Greenland halibut is expected to be
found. Tbe O-group indices of the 1989-1993 year
classes are also less than half of any of the indices in the
1978-1987 period, when the recruitment was stable. Tbis
indicates that the recruitrnent of the year classes 1988
and later appear much lower than the level experienced
in the period 1978-1987. There are indications of
improved recruitment in the O-group indices of the 1993
and 1994 year-classes, however, further observations at
older ages are desired before fu11 confidence in their
strength can be established.

The recruitment indices, except for the O-group survey,
are included in the CPUE data used for tuning. Tbe 0
group survey is used to estimate the year class strength of
the 1994 year-class and the average to use in the
predictions.

8.4 l\1ethods used in thc Assessment

8.4.1 PA and tuning (Tablc 8.11, 8.12)

Tbe Extended Survivors analysis (XSA) was used to tune
the VPA to the indices identified above. The analysis
used survivor estimates shrunk towards the mean of the
final 2 years and 5 ages and the standard error of the
mean to which the estimates were shrunk was set at 2.0.
These values are similar to those used in the previous
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8.5.3 State ofthe stock (Table 8.16)

A summary of the historical series of landings, fishing
mortalities, stock biomasses and recruitment from 1970
1994 is given in Table 8.16.

The stock is clearly below safe biological limits and the
spawning stock will be further reduced as the series of
poor year-c1asses mature.

The spawning stock was stable at around 60,000 t in the
period 1976-1987 but was subsequently reduced to a
level around 40,000 t in 1992-1994. This is the lowest
level experienced in the time series. The lack of
recruitment observed in the recent years indicates that the
spawning stock biomass is currently below the level
required to ensure historic recruitment level. This may be
seen in the stock and recruitment plot in Figure 8.20.
The total biomass of the stock has been relatively stable
(around 100,000 t) since 1982, but the recent low
recruitment have led to a decrease to about 60,000 t in
1994.

Rccruitmcnt (Table A12)8.5.2

The inclusion of surveys in the tuning and extending the
ages down to age I seem to give results that fully reOects
the trends in the surveys. The earlier recruitment of this
stock seems to have been quite stable until it virtually
collapsed in recent years. The 1989 - 1993 year classes
are estimated to be 8.1, 2.9, 4.3, 3.5 and 4.6 million
individuals at age 3 respectively compared to the long
term average of about 27 million individuals. These
figures are somewhat higher than those estimated last
year. This is weil explained by allowing the catchability
ofthe surveys to be dependent on stock size for ages 1-3.
In general, this will increase the estimated level of
recruitment of weak year-classes and this is also seen in
the analysis.

Conceming the 1994 year class, only the O-group index
is available (Table A12) and the RCT3 program was run
using these indices and the XSA figures at age I from
1974 - 1994, the O-group index shifted one year to age I.
This did not give a believable estimate of recruitment
and it was decided to use the recent average recruitment
estimated from the RCT3 program. This gave a
logarithmic value of 9.72. Reduced by natural mortality
this gives an recent average recruitment at age 3 of 12.1
million individuals. This is also used for the following
year classes in the prediction. It is somewhat higher than
in the recent years, but an increased recruitment at least,
is supported by the O-group survey.

assessment and the Working Group considered them still
to be most appropriate for this stock.

The fishing mortality (F6-10) was relatively high in

1970-71 (about F=0.42) then generally declined until
1981, when it reached a level ofabout F=0.15. From that
time it increased until 1991, when it peaked at F= 0.62.
Following the drop in the catches and more importantly
effort in 1992, the F6-10 in that year was estimated to be

about F=0.20 and remained near that level (F=0.23) in
1993. The fishing mortality levels estimated in the
current assessment are quite similar to those presented by
the Working Group in 1994. The F level estimated for
the 1994 fishery is F6-10 = 0.15 which is consistent with

a further reduction in catch and fishing effort in the last
quarter of the year with the introduction of stricter by
catch regulations in the Norwegian trawler fishery.

8.5 Results of thc Assessment

The catchability was assumed to be dependent on stock
size for ages 1-3 and independent on stock size for all
other ages. This was evaluated in trial runs allowing all
ages to have stock dependent catchabilities. The
catchability was fixed to be constant above age 12
compared to age 8 in the 1994 assessment. The Working
Group felt that with an apparent ageing discrepancy at
age 9 in nearly all data and the inclusion of a new tuning
index with many older age groups, it was more realistic
to allow the catchability of these older ages to be
determined empirically by the data analysis.

The fishing mortality (F) matrix indicates that Greenland
halibut were fully recruited to the fishery historically at
about age 6 while in recent years it appears full
recruitment is more in the range of age 10. This is likely
due to a substantial proportionate reduction in trawler
effort since 1991 which catches more young fish
compared to gillnets and longlines which usually catch
larger fish. Nevertheless, F on ages 6-10 still represents
the average fishing mortality on the major age groups
represented in the fishery.

8.5.1 Fishing mortalitics and VPA (Tablcs 8.13
8.15, Figurcs 8.IA, ß)

The diagnostics of the tuning are given in Table 8.11.
The results of this analysis continue to show that there is
no indication of stock dependency in the survey indices
of the recruiting ages. The population numbers from the
XSA extended to age I is given in Table 8.12.

•
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8.6 Principles for Management

8.6.1 I\1ßAL considerations (Figure 8.5)

Considering the spawning stock- recruitment relationship
(Figure 8.5) it is clear that a spawning stock below
65,000 t results in recruitment failure. Although there are
uncertainties associated with the recruitment estimates of
this stock, a Minimum Biologieal Acceptable Level for
this spawning stock should be set to 65,000 t as a
conservative measure.

8.6.2 ßiological reference points (Figure 8.1C and
D)

Yield and spawning stock biomass-per-recruit have been
calculated using the data whieh are input to the predie
tion, and the results have been presented in Figure 8.1 C.
The values of Fand F are 0.04 and 0.08,

0.1 mu

respectively, whieh are lower than last years estimates.

Using the stock-recruitment relationship shown in Figure
8.5 the values of F F and F were calculated as

low, med high

0.01,0.12 and 0.25, respectively. The F is the same
med

value as estimated last year, whereas F is somewhat
high

lower. F waS not estimated last year.
low

For managing the stock in consideration of these
biologieal reference points, only the F value is

low

advised, as this value has proven to be a good reference
measure for rebuilding other stocks, e.g.. North East
Arctie Cod. However, the value of F =0.01 estimated

low

from the spawning stock - recruitment relationship is
very e10se to zero. This catch level is probably equal to
the level of by-catch that can not be avoided what ever
restrietive regulatory regime that may be enforced.

8.7 Prediction ofCatch and Stock

8.7.1 Data uscd in t~e prcdiction (Table 8.17)

In order to prediet the stock development and potential
catches only recent average values of the parameters
needed are available. It would be preferable to have
predictions of both recruitment and growth, but at
present projecting these parameters into the future for
Greenland halibut is not possible.

Input data used in thc short-tenn prediction for 1994
1996 are shown in Table 8.17. Population numbers in
1994 are taken from the VPA. The recruitment is as
cstimated in thc VPA and thc RCT3 program. For
unobserved year e1asses arecent average estimated from
the RCT3 programme is used (see section 8.5.2).

The exploitation pattern used is the average of 1992
1994 scaled to give an F-factor of 1.0 corresponding to
the 1994 fishing level. The maturity ogive is the average
ofthe 1992-1994 ogives. Weight at age in both the catch
and the stock has been set equal to the weight at age in
the catch averaged for the years 1992-1994.

8.7.2 Projections of catches and biomass (Table
8.18,8.19, Fig. 8.lD)

The expeeted catch in 1995 is very e10se to status qua
catch, Le. 8900 1. Therefore status qua F=0.15 is used in
1995 in the predietion and in the management option
table. The spawning stock biomass will continue to
remain at the reeent low level in 1996, i.e. 43.4 thousand
t but will be reduced in 1997 at fishing levels about
status qua.

Medium-term predietions from 1995 to 1999 were run
using the same input as in the short-term prediction, for
no fishing, 0.2*status qua, 0.6*status qua and status qua
F ,giving F's ofO.O, 0.03, 0.09 and 0.15 respectively. In
addition F =0.12 (0.83*status qua) have been used.

med

The results are given in Table 8.19 and Figure 8.lD. If
fishing at F status qua the spawning stock biomass will
be reduced from 44.5 thousand t in 1995 to below 30
thousand t in 1999, while the spawning stock biomass
will increase to above 60 thousand t if no fishing is
eonducted. Still the spawning stock will be below the
advised MßAL level in 1999.

8.8 Comments on the Results of the
Assessments and Predictions (Figure 8.6)

This assessment is relies mainly on observations from the
surveys for the younger, recruiting ages, i.e. the upper
right corner ofthe VPA tables. In Figure 8.4 is shown the
relationship, as a result of tuning procedures, between
the survey indiees and the resulting VPA. Also ineluded
is the CPVE series for the older ages, but they are mainly
inc1uded to allow for use of the full age range. It is c1ear
from these plots that the surveys generate the trend in the
younger ages, whereas no reliable trend at all is
generated from the CPVE index. However, technieally,
these CPVE indices give the necessary input to providing
stability in the tuning iterations, thus providing estimates
of input F values for the VPA.

The spawning stock versus recruitment (SSßIR) plot
shows a strong S-shaped rc1ationship. Thc recruitment
seem to drop very rapidly at a spawning stock levels
below 65 thousand 1. The maturity ogives that have been
used are a combined maturity of both sexes. lIowever,
for Greenland halibut there is a considerable differenee
in maturation between the sexes. Some data provided by
Working Group-members is presented in Figure 8.6 in

•
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order to illustrate this. These data are insufficient to
construct aseparate maturity ogives for males and
females for use in the assessment, but they give an
indication that the production of eggs may very weil not
be in accordance with the spawning stock estimates
given in this years report. The data show that 50% of

. males are mature at an age of about 6 years, whereas
females are about 10 years old at 50% maturity. The
Working Group expects to provide estimates of the
female component of the spawning stock at next years
meeting. These estimates could very weil alter the level
of MßAL set earlier in this report but would not change
the conclusions about the overall state of the stock at
present.

The average recruitment used in the prediction, Le. 12.1
million individuals, is somewhat higher than the recent
recruitment level. There are very early indications of
improved recruitment in the most recent years. With
regards to the above mentioned aspects of the spawning
stock, it is quite clear that great care must be taken to
ensure that there are females surviving to recruit to the
spawning stock.

ßoth the 1994 and 1995 assessments have given
consistent results. No retrospective analyses have been
performed due to the short time series of the tuning data
used in the assessment. The Working Group is confident
that the assessment is reliable and consistent and could
form the basis of management advice.

9 COASTAL COD IN SUß-AREA lAND 11

During the autumn 1994 the coastal areas off Trondelag
and More were surveyed (Figure 9.1), (lCES Sub-area
1Ia - Norwegian statistical areas 06 and 07) (Figure 9.2).
This concluded the investigation on distribution of
Coastal cod from the Russian border to 62° N carried out
over a three year period. In 1992 the Finnmark and
Troms coastal areas were surveyed and resulted in a
biomass estimation of 78,000 tonnes of Coastal cod. In
1993 the coastal and shelf areas off Nordland were
surveyed and similarly 100,000 tonnes was estimated,
however, those two areas were not investigated in 1994
(Eliassen et al., 1993; 1994; 1995).

The Trondelag and More area surveyed in 1994 covered
an area offmiddle Norway between 66° and 62° N. This
autumn survey targeting cod, was expected to comprise
mostly Coastal cod compared to the general seasonal
distribution pattern of the North-East Arctic cod. The
previous two surveys in 1992 and 1993 were also
conducted in autumn for similar reasons (Anon 1994;
1995). In the assessment of the Coastal cod the 1994
acoustie trawl survey results will be evaluated in addition
to the data from 1993 and 1992.

During the most recent years NOl"\vay and Russia has
increased the investigations on the Norwegian Coastal
cod and the Murman cod. The two parties are
cooperating in this research.

8.9 Stock Summary 9.1 Data from the Landings (Table 9.1)

It is concluded that the stock is at a level below
acceptable biological limits. Due to the recent series of
extremely poor recruiting year-classes observed for this
stock, and in order to allow for rebuilding the spawning
stock, a cessation of fishing is advised for at least a two
year period.

8.9.1 Multiannual catch options

The current assessment is consistent with that of 1994
and indicates that recruitment to the stock still continues
to be extremely poor. Considering that the advice
recommends cessation of fishing for at least two years
(1996 and 1997) it is be!ieved to be of !ittle value to
provide catch options for future years until significant
improvement in the well-being of this stock can be
demonstrated. Since the fishery is ongoing in 1995 a
detailed assessment in 1996 is warranted. However,
should a cessation of fishing be implemented as advised,
a detailed annual anal}1ical assessment without a fishery
is thought to be unnecessary. Nevertheless, the stock
status should be closely monitored through research
surveys and the data fully evaluated to detect changes.

Catches from the high seas, fjords and coastal areas in
ICES Division I, 1Ia and 11 bare used in the North East
Arctie cod stock assessments, except from the catches in
ICES Division 1Ia, NOl"\vegian statistical areas 05 and 00
(Quarter 3 & 4), 06 and 07 (all year) (Tahle 9.1). The
catches given in tahle 9.1 are not separated into Coastal
cod and North-East Arctie cod, but are allocated to
Coastal cod due to a Working Group definition (Anon
1975).

9.2 Sun'cy Rcsults

9.2.1 Lcngth and wcight in the stock (Tablcs 9.2
to 9.5)

Up to 6 years ofage the weights ofthe Coastal cod seem
to be rather similar for the three areas (Table 9.5).
Generally the length and weight of Coastal cod in the
Nordland and Trondelag-More area were found to he
larger than the Coasta} cod in Finnmark for the age group
7 and older (Tables 9.2 to 9.5) (Eliassen et al., 1993;
1994; 1995). Compared to the investigations in
Finnmark-Troms in 1992, there were fewer specimens
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present in Nordland, Trondelag and More older than 7
years. As in the northem areas, there are variations in
both length and weight of Coastal eod among the
different areas offTrondelag and More.

9.2.2 Maturity ogi\'cs (Tablc 9.6)

The maturity ogive for the Coastal eod in the Trondelag
More area indicate an average age at 50 % maturity of
4.5 years ofage (Table 9.6), and this was also the general
indications in the more Northem areas when surveyed in
1992 and 1993 (table 9.6). To few data from Trondelag
More were available to allow a reliable ealculation of an
age Olt 50 % maturity by area. ßased on the data available
during the period 1992-1994 for the cOOlstal area from the
Russian border to 62° N, the COOlstal eod do seem to have
a signifieant lower age of 50 % maturity of about 4.5
years eompared to about 7 years for the North-East
Aretie eod (Anon, 1994; 1995; Eliassen et al., 1993;
1994; 1995).

9.3 Stock Asscssmcnt

9.3.1 The acoustie trawl survcy (Tables 9.7 to
9.14)

Tbe 1994 eoastal aeoustie trawl survey was eondueted in
the period September-Oetober. Tbe details for this
survey, the methods used in the biomass ealculations, the
estimation of age and the differentiating into COOlstal and
North-East Aretie eod types are given in Eliassen et al.
(1993; 1994; 1995). A total of 113 demersal trawl hauls
and 87 pelagie trawl hauls, eaeh lasting for one halfhour,
was eondueted during the 1994 survey. Tbe 1994 survey
eovered 66,300 km2 (19,300 n.miles2

). When adjusting
the total biomasslnumbers into age-groups for eod that
were not aged, age/length-weight keys were used to
alloeate to age groups.

All otoliths (690) sampled in the Trondelag-More area
were c1assified to be of the eoastal eod type.
Consequently, no North-East Aretie eod specimens were
found along this southem area ofthe Norwegian eoast.

Tbe total biomass of COOlstal eod was estimated to be
about 23,000 tonnes (12 million fish) for the Trondelag
More area in 1994 (Tables 9.7 to 9.10). Tbc spawning
biomass of Coastal eod in this area was estimated to be
18,000 tonnes (6,5 million fish) (Tables 9.11 to 9.14).

The coastal cod was distributed along the entire area
surveyed, exeept for the Guter Balten area, where no eod
were found, although a eonsiderable number of trawl
hauls were made (Figure 9.1). The highest biomass
estimates were associated with the areas Leka, Folia,
Halten and More. A rather low biomass (about 200

tonnes) of eod was estimated for one of the largest
fjords: Tronheimsfjorden.

Tbe overall estimated biomass of Coastal eod in the
surveyed area from the Russian border to 62° N is about
201,000 tonnes including a rather large spawning stock
of 153,000 tonnes (Table 9.7 - 9.15).

9.4 Comments on the Stock Status and the
Asscssment (Table 9.15)

Tbe entire eoastline from the Russian border to 62° N has
been surveyed during 1992-1994. Tbe surveys were
earried out within the 12 n.mile limit along the eoast of
Finnmark, but for the areas South of Finnmark the
surveys were extended outwards to the 900 m depth
eontour, induding the wide areas ofthe eontinental shelf,
especially outside Nordland and Trondelag. An outer
area between 62° 30' N to 64° N (figure 9.1) was not
eovered in the 1994 survey due to poor weather
eonditions during the survey period.

Generally, the results of these investigations showed that
the proportion of Coastal eod inereased moving from
offshore to the fjords, and from North to South along the
Norwegian eoast, similar to that reported by the Working
Group 25 years ago (Anon, 1970; Eliassen et al., 1993;
1994; 1995). Tbis general picture is also shown on a
larger seale for the Norwegian coast in Table 9.15 where
the proportion of COOlstal eod to the total eod biomass is
smallest in Finnmark (70 %), larger in Nordland (83 %)
and exclusively eoastal eod is found in the Trondelag
More area at this time ofthe year.

The total biomass estimated for the Trondelag-More area
is signifieantly lower than the biomass of eod for
Finnmark-Troms and Nordland areas (Table 9.15). The
overall estimated biomass of COOlstal eod in the surveyed
area from the Russian border to 62° N is about 201,000
tonnes eompared to 55,000 tonnes for the North-East
Aretie eod (Table 9.15), although it may be questioned
whether the results should be additive due to migratory
patterns of COOlstal and North-East Aretie eod. A tagging
programme on eod is presently being eondueted in the
cOOlstal areas off Nordland to investigate whether the
general migratory pattern, with rather limited migrations
seen inside the regions in Finnmark and Troms, will also
be found in Nordland.

Tbe results for the Norwegian Coastal cod indicate that
this stock has an age of 50 % maturity of about 4.5 years
eompared to about 7 years for eod in the North-East
Aretie. The size ofthe spawning stock biomass (SSß) for
the cOOlstal cod was rather large eompared to the total
stock size (Table 9.15). Tbe average ratio of SSßlTotal
stock biomass for the North-East Arctie cod during the
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period 1992-1994 was estimated to 0.48, compared to
0.74 for the Coastal cod. These relations are both based
on trawl acoustie survey results.

The data on landings of Norwegian Coastal eod (Table
9.1) indicated a gradually increase from 17,000 tonnes in
1989 to at about 48,000 tonnes in 1994, which is about
8,000 tonnes over the recommended quota. The last 3
years surveys on the Norwegian Coastal eod have shown
that this stock is distributed from the Russian border to
62° N. The NOl"\vegian landings statistics are still
organized as given in chapter 9.1, thus omitting the
landings of Coastal cod in Nort-hem Troms and
Finnmark Counties; Le. NOl"\vegian statistical areas 04
(lCES division Ha) and 03 (lCES division I).

The proportion of the total Coastal eod standing biomass
to the total cod biomass in Nordland and Trondelag
More is 0.865 (Table 9.15), and this area is
approximately the same as that covering the landings
statistics of the Coastal cod (Figure 9.2). A conservative
assumption would then be to say that only a 0.75
proportion of the given landings are Coastal cod in this
area, due to the possibility that spawning migrating
North-East Arctie cod will be included into the landing
statisties. The average landings of Coastal cod during the
last three years is 42,300 tonnes (Table 9.1), with 75 %
ofthis being 31,700 tonnes ofCoastal cod (Table 9.16).
This is to say that a standing biomass of 123, 000 tonnes
of Coastal cod in Nordland and Trondelag-More gives
32,000 tonnes in the landing statistics, that is a
yield/standing biomass ratio ofO.245. Ifthe same ratio is
used for the biomass of Coastal eod found in Finnmark
and Troms, the landings would then amount to 20,000 t
(Table 9.16). It fo11ows that if the a11 these assumed
landings of Coastal cod were included in the statistics it
would result in a value over 50,000 tonnes.

9.5 Catch Statistics and Sampling the Landings

Based upon the results of the recent investigations it is
considered necessesary in future assessments of Coastal
eod to include landing statistics and sampling data for
Norwegian areas 03 and 04 in order to more fully
evaluate the status of this resource, as weil as sampling
the landings in areas 00, 05, 06 and 07. «The sampling
especially needs also to be improved South of Vestljord
beeause the spawning stock of the North-East Aretie cod
are increasing, and extending its distribution» (Anon,
1994). The Working Group will underline that the
landings statisties and sampling the landings must be
done in the whole distribution area for the Coastal cod, to
exclude North-East Arctic cod in the Southern areas, and
to inelude the Coastal eod in the Northern areas of the
coast.

9.6 Stock Summary

The total stock and the spawning stock of the NOl"\vegian
Coastal cod were estimated to 201,000 and 153,000
tonnes (Table 9.15). The Nom'egian Coastal cod stock
size are probably underestimated, as for other stocks,
due to the trawl acoustie method used in this assessment.
The acoustie trawl survey results from the period 1992
1994, has covered three different parts of the coast in
three different years. The results may therefore be
regarded as a preliminary indication of the stock size,
and has given more accurate knowledge of the actual
distribution area, the maturity ogives and the level of the
spawning stock size to the total stock size, and the length
and weight at age at different areas of the coast. The
Working Group will advise to conduct annually surveys
to the whole distribution area for the Nom'egian Coastal
cod stock and to increase the sampIes from the landings
to make sure that Coastal cod may be extracted from the
totallandings.

A prediction for Coastal cod catches has not been
calculated for 1996. Expected landings in 1996 are
assumed to be in the level similar to the reported Coastal
cod landings in 1994 (48,000 t) (Table 9.1).

The status of the NOl"\vegian Coastal eod and the
Munnan cod should be discussed in an extended
Scientific meeting. New survey reSUltS and other research
on those stocks has been made since the last meeting in
1990. The Working Group is still in line with the
previous Arctie Fisheries Working Group and ACFM
documents. At the present time these guiding lines are:

• that there is no evidence that the NOl"\vegian Coastal
cod and the Munnan cod are reproduetively isolated
from the North East Arctie cod.

• cod in the North East Arctie is managed as one unit.
• the forecast for the Coastal eod should be included in

a total cod TAC for the area to avoid overshooting of
the stock.
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Table 3.1 North-East Arctic COD. Total catch (t) by fishing areas and unreported catch.
(Data provided by Working Group members)

Year Sub-area I Division Ha Division Ilb Unreported Total catch
catches

1961 409,694 153,019 220,508 783,221
1962 548,621 139,848 220,797 909,266
1963 547,469 117,100 111,768 776,337
1964 206,883 104,698 126,114 437,695
1965 241,489 100,011 103,430 444,983
1966 292,253 134,805 56,653 483,711
1967 322,798 128,747 121,060 572,605
1968 642,452 162,472 269,254 1,074,084
1969 679,373 255,599 262,254 1,197,226
1970 603,855 243,835 85,556 933,246
1971 312,505 319,623 56,920 689,048
1972 197,015 335,257 32,982 565,254
1973 492,716 211,762 88,207 792,685
1974 723,489 124,214 254,730 1,102,433
1975 561,701 120,276 147,400 829,377
1976 526,685 237,245 103,533 867,463
1977 538,231 257,073 109,997 905,301
1978 418,265 263,157 17,293 698,715
1979 195,166 235,449 9,923 440,538
1980 168,671 199,313 12,450 380,434
1981 137,033 245,167 16,837 399,037
1982 96,576 236,125 31,029 363,730
1983 64,803 200,279 24,910 289,992
1984 54,317 197,573 25,761 277,651
1985 112,605 173,559 21,756 307,920
1986 157,631 202,688 69,794 430,113
1987 146,106 245,387 131,578 523,071
1988 166,649 209,930 58,360 434,939
1989 164,512 149,360 18,609 332,481
1990 62,272 99,465 25,263 25,000 212,000
1991 70,970 156,966 41,222 50,000 319,158
1992 124,219 172,792 86,483 130,000 513,494
1993 195,771 269,383 66,457 50,000 581,611
19941 334,847 311,585 103,861 25,000 775,293

Iprovisional figures.
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Table 3.2 North-East Arctic COD. Total nominal catch ('000 t) by trawl and other gear for each
area. (Data provided by Working Group members)

Year Sub-area I Division Ha Division Ilb

Trawl Others Trawl Others Trawl Others

1967 238.0 84.8 38.7 90.0 121.1
1968 588.1 54.4 44.2 118.3 269.2
1969 633.5 45.9 119.7 135.9 262.3
1970 524.5 79.4 90.5 153.3 85.6
1971 253.1 59.4 74.5 245.1 56.9
1972 158.1 38.9 49.9 285.4 33.0
1973 459.0· 33.7 39.4 172.4 88.2
1974 677.0 46.5 41.0 83.2 254.7
1975 526.3 35.4 33.7 86.6 147.4
1976 466.5 60.2 112.3 124.9 103.5
1977 471.5 66.7 100.9 156.2 110.0
1978 360.4 57.9 117.0 146.2 17.3
1979 161.5 33.7 114.9 120.5 8.1
1980 133.3 35.4 83.7 115.6 12.5
1981 91.5 45.1 77.2 167.9 17.2
1982 44.8 51.8 65.1 171.0 21.0
1983 36.6 28.2 56.6 143.7 24.9
1984 24.5 29.8 46.9 150.7 25.6
1985 72.4 40.2 60.7 112.8 21.5
1986 109.5 48.1 116.3 86.4 69.8
1987 126.3 19.8 167.9 77.5 129.9 1.7
1988 149.1 17.6 122.0 88.0 58.2 0.2
1989 144.4 19.5 68.9 81.2 19.1 0.1
1990 51.4 10.9 47.4 52.1 24.5 0.8
1991 58.9 12.1 73.0 84.0 40.0 1.2
1992 103.7 20.5 80.0 92.8 85.6 0.9
1993 165.1 30.7 155.5 113.9 66.3 0.2
19941 293.6 41.2 170.8 140.8 102.0 1.9

IprovisionaI.
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Table 3.3 North-East Arctic COD. Nominal catch (t) by countries (Sub-area I and Divisions Ha and IIb combined). (Data
provided by Working Group members.)

Year Farne Franee Gerrnan Fed.Rep Norway Poland United Russia2 Others Total aIl
Islands Dem.Rep. Germany Kingdom eountries

1961 3,934 13,755 3,921 8,129 268,377 158,113 325,780 1,212 783,221
1962 3,109 20,482 1,532 6,503 225,615 175,020 476,760 245 909,266
1963 18,318 129 4,223 205,056 108 129,779 417,964 775,577
1964 8,634 297 3,202 149,878 94,549 180,550 585 437,695
1965 526 91 3,670 197,085 89,962 152,780 816 444,930
1966 2,967 228 4,284 203,792 103,012 169,300 121 483,704
1967 664 45 3,632 218,910 87,008 262,340 6 572,605
1968 . 225 1,073 255,611 140,387 676,758 . 1,074,084
1969 29,374 5,9'J7 5,543 305,241 7,856 231,066 612,215 133 1,197,226
1970 26,265 44,245 12,413 9,451 377,606 5,153 181,481 276,632 933,246
1971 5,877 34,772 4,998 9,726 407,044 1,512 80,102 144,802 215 689,048
1972 1,393 8,915 1,300 3,405 394,181 892 58,382 96,653 166 565,287

-~
1,916 17,028 4,684 16,751 285,184 843 78,808 387,196 276 792,686
5,717 46,028 4,860 78,507 287,276 9,898 90,894 540,801 38,453 1,102,434

1975 11,309 28,734 9,981 30,037 277,099 7,435 101,843 343,580 19,368 829,377
1976 11,511 20,941 8,946 24,369 344,502 6,986 89,061 343,057 18,090 867,463
1977 9,167 15,414 3,463 12,763 388,982 1,084 86,781 369,876 17,771 905,301
1978 9,092 9,394 3,029 5,434 363,088 566 35,449 267,138 5,525 698,715
1979 6,320 3,046 547 2,513 294,821 15 17,991 105,846 9,439 440,538
1980 9,981 1,705 233 1,921 232,242 3 10,366 115,194 8,789 380,434

~

1981 12,825 3,106 298 2,228 277,818 14,500 5,262 83,000 399,037
1982 11,998 761 302 1,717 287.525 14,515 6,601 40,311 363,730
1983 11,106 126 473 1,243 234,000 14,229 5,840 22,975 289,992
1984 10,674 11 686 1,010 230,743 8,608 3,663 22,256 277,651
1985 13,418 23 1,019 4,395 211,065 7,846 3,335 62,489 4,330 307,920
1986 18,667 591 1,543 10,092 232,096 5,497 7,581 150,541 3,505 430,113
1987 15,036 1 986 7,035 268,004 16,223 10,957 202,314 2,515 523,071
1988 15,329 2,551 605 2,803 223,412 10,905 8,107 169,365 1,862 434,939
1989 15,625 3,231 326 3,291 158,684 7,802 7,056 134,593 1,273 332,481
1990 9,584 592 169 1,437 88,737 7,950 3,412 74,609 510 187,000
1991 8,981 975 Greenland 2,613 126,226 3,677 3,981 119,42i 3,278 269,158
1992 11,663 262 3,337 3,911 168,460 6,217 6,120 182,315 keland 1,209 383,494
1993 17,435 3,572 5,389 5,887 221,051 8,800 11,336 244,860 9,374 3,9'J7 531,611

~I 22,826 5,384 6,881 8,283 317,932 14,929 15,579 291,925 36,737 29,817 775,193

Iprovisional figures.
2USSR prior to 1991.
3Includes Balde eountries.

E:\ACFM\AFWG96\TAB-3-3.REP 10/11/95 14:18

35



Table3.4 North-East Arctie CGD. Catch per unit effort.

Sub-area 1I Division Hb Division Ha
Year Nonval UKJ Russia4 Nonval UKJ Russia4 Nonval UKJ Nonvay5

1960 0.075 0.42 0.105 0.31 0.067 3.0
1961 0.079 0.38 0.129 0.44 0.058 3.7
1962 0.092 0.59 0.133 0.74 0.066 4.0
1963 0.085 0.60 0.098 0.55 0.066 3.1
1964 0.056 0.37 0.092 0.39 0.070 4.8
1965 0.066 0.39 0.109 0.49 0.066 2.9
1966 0.074 0.42 0.078 0.19 0.067 4.0
1967 0.081 0.53 0.106 0.87 0.052 3.5
1968 0.110 1.09 0.173 1.21 0.056 5.1
1969 0.113 1.00 0.135 1.17 0.094 5.9
1970 0.100 0.80 0.100 0.80 0.066 6.4
1971 0.056 0.43 0.071 0.16 0.062 10.6
1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 11.5
1973 1.05 0.057 0.56 0.43 0.054 0.57 0.71 0.043 6.8
1974 1.75 0.079 0.86 1.94 0.106 0.77 0.19 0.028 3.4
1975 1.82 0.077 0.94 1.67 0.100 0.43 1.36 0.033 3.4 e1976 1.69 0.060 0.84 1.20 0.081 0.30 1.69 0.035 3.8
1977 1.54 0.052 0.63 0.91 0.056 0.25 1.16 0.044 5.0
1978 1.37 0.062 0.52 0.56 0.044 0.08 1.12 0.037 7.1
1979 0.85 0.046 0,43 0.62 0.06 1.06 0.042 6.4
1980 1.47 0.49 0.41 0.16 1.27 5.0

Spain Russia4

1981 1.42 0.41 (0.96) 0.07 1.02 0.35 6.2
1982 1.30 0.35 0.86 0.26 1.01 0.34 6.4
1983 1.58 0.31 (1.31) 0.92 0.36 1.05 0.38 7.6
1984 1.40 0.45 1.20 0.78 0.35 0.73 0.27 7.0
1985 1.86 1.04 1.51 1.37 0.50 0.90 0.39 5.1
1986 1.97 1.00 2.39 1.73 0.84 1.36 1.14 4.1
1987 1.77 0.97 2.00 1.82 1.05 1.73 0.67 3.3
1988 1.58 0.66 1.61 (1.36) 0.54 0.97 0.55 2.2
1989 1.49 0.71 0.41 2.70 0.45 0.78 0.43 3.6
1990 1.35 0.70 0.39 2.69 0.80 0.38 0.60 4.8
1991 1.38 0.67 0.29 4.96 0.76 0.50 0.90
1992 2.19 0.79 3.06 2.47 0.23 0.98 0.65
1993 2.33 0.85 2.98 3.38 1.00 1.74 1.03 •19941 3.04 1.01 3.36 1.44 1.14 1.79 0.86

Ipreliminary figures.
2Norwegian data - t per 1,000 t*hrs fishing.
JUnited Kingdom data - t per 100 t*hrs fishing.
4Russia data - t per hr fishing.

Period Sub-area I Divisions Ha and Hb
1960-1973 RT RT
1974-1980 PST RT
1981- PST PST

Vessel type:
RT =side trawlers, 800-1000 HP.
PST =stern trawlers, up to 2000 HP.

sNorwegian data - t per giIInet boat week in Lofoten.
6Spanish data - t per hr fishing.
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Table 3.5 North-East Arctic COD. Weights at age (kg) in Norwegian and Russian landings.

Norway

Age
Year

2 3 4 5 6 7 8 9 10 11 12 13 14 15+

1984 1.16 1.47 1.97 2.53 3.13 3.82 4.81 5.95 7.19 7.86 8.46 7.99 9.78 10.64
1985 0.76 1.47 1.90 2.49 3.32 4.21 5.01 5.94 7.10 8.20 8.92 9.73 9.85 9.26
1986 (1.20) 1.24 1.94 2.53 3.36 4.54 5.60 5.94 6.73 8.20 8.76 9.94 7.80 8.23
1987 0.56 0.92 1.45 2.24 3.04 4.17 5.33 6.62 6.99 8.33 8.58 9.58 8.27 10.67
1988 0.54 0.55 0.82 1.36 2.38 3.75 5.84 7.05 8.55 11.28 11.63 14.10
1989 0.36 0.86 1.06 1.34 1.96 3.22 5.07 8.09 9.45 11.60 10.54 18.61 17.11
1990 1.19 1.62 1.73 1.95 2.54 3.42 5.07 8.18 10.48 14.16 17.85 14.34
1991 1.05 1.47 1.86 2.34 3.00 3.66 4.60 6.02 8.97 11.75 17.32
1992 0.39 1.25 1.85 2.54 3.29 4.35 5.29 6.20 8.27 12.21 11.72 14.66 20.58e 1993 0.53 0.87 1.73 2.44 3.39 4.30 5.47 6.29 7.10 7.78 10.00 16.14 18.99 17.41
1994 0.66 0.93 1.45 2.29 3.36 4.35 5.53 7.10 7.50 8.37 9.45 10.79 9.11 19.80

Russia

Age
Year

2 3 4 5 6 7 8 9 10 11 12 13 14 15+

1984 0.22 0.76 1.30 2.04 2.90 4.12 5.56 8.76 13.55 14.95 14.85 19.52 19.31 22.37
1985 0.29 0.77 1.23 1.75 2.64 3.93 5.35 6.72 9.87 9.00 13.72 15.10 15.20 19.25
1986 0.22 0.63 1.15 1.75 2.44 4.09 6.19 8.15 10.31 11.73 17.29 - 27.30
1987 0.24 0.41 0.92 1.51 2.14 2.95 5.62 7.13 11.17 10.90 12.29
1988 0.11 0.48 0.82 1.33 2.07 3.04 4.93 7.08 9.68 17.50 22.10
1989 0.22 0.46 0.87 1.25 1.84 2.71 4.34 6.59 9.14 12.47 14.32 13.60
1990 0.34. 0.77 1.33 1.86 2.27 3.31 4.36 7.20 9.34 8.53 12.87

e 19911 0.26 0.55 0.93 1.59 2.45 3.37 4.78 6.74 11.61 17.63 9.45 19.20 15.40 19.40
1992 0.26 0.92 1.40 2.14 3.24 4.62 5.81 7.49 10.16 17.45 19.00 - 23.00
1993 0.20 0.65 1.30 2.03 2.76 4.36 5.97 6.94 8.15 11.12 15.24 17.28 22.30
1994 0.17 0.35 1.09 1.85 2.82 3.67 5.95 7.82 8.58 11.12 17.90 23.35

IRevised.

E:\ACFM\AFWG96\TAB35.DOC 13/10/95 10:32

37



13:35 Tuesday, October 17, 1995 2
Table3.6 COO-ARCT: Cod in the North-East Arctic (Fishing AreBs landli)

~ECA: HeBn ~eight in Catch (Kilograms)

Age Age Age Age Age Age
YeBr Age1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 10 11 12 13 14 15

1946 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1947 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1948 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1949 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1950 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1951 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1952 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1953 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1954 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1955 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1956 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1957 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1958 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1959 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1960 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1961 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1962 -1.00 -1.00 0.65 1.00 1.55 - 2.35 - 3.45 - . 4.70- . 6.17 ----7~70 --9~25-10;85--12;50-13;90-15.00-

1963 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1964 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1965 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1966 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1967 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.0_
1968 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.0
1969 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1970 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1971 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
19n -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1973 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1974 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1975 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1976 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1977 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1978 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1979 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1980 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1981 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1982 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1983 -1.00 -1.00 0.90 1.46 2.19 2.78 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1984 -1.00 -1.00 1.35 1.84 2.43 3.11 3.84 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1985 -1.00 -1.00 1.25 1.56 2.14 3.19 4.18 5.06 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1986 -1.00 -1.00 0.97 1.61 2.21 2.99 4.31 5.73 6.82 7.70 9.25 10.85 12.50 13.90 15.00
1987 -1.00 -1.00 0.65 1.10 1.92 2.56 3.44 5.41 6.69 7.70 9.25 10.85 12.50 13.90 15.00
1988 -1.00 -1.00 0.52 0.82 1.34 2.27 3.48 5.38 7.06 8.90 9.25 10.85 12.50 13.90 15.00
1989 -1.00 -1.00 0.52 0.90 1.27 1.91 3.01 4.89 7.68 9.36 10.57 10.85 12.50 13.90 15.00
1990 -1.00 0.85 1.10 1.53 1.89 2.36 3.38 4.75 7.89 10.14 13.24 16.94 12.50 13.90 15.00
1991 0.09 0.33 0.98 1.49 1.98 2.63 3.45 4.67 6.30 9.62 11.75 17.32 19.20 15.40 19.40
1992 0.05 0.32 1.01 1.55 2.30 3.26 4.51 5.60 6.58 8.86 12.21 11.72 12.50 14.66 20.~1993 0.35 0.47 0.74 1.48 2.15 2.90 4.22 5.64 6.51 7.30 8.30 10.36 14.71 12.80 11.
1994 0.36 0.59 0.64 1.21 2.09 3.04 3.85 5.54 7.18 7.n 8.49 9.30 10.24 10.13 19.80
1995 -1.00 -1.00 0.47 0.74 1.50 2.24 3.55 5.13 6.61 7.29 8.91 10.85 12.50 13.90 15.00
1996 -1.00 -1.00 o.n 1.06 1.55 2.27 3.57 5.12 6.61 7.29 8.91 10.85 12.50 13.90 15.00
1997 -1.00 -1.00 o.n 1.06 1.55 2.27 3.57 5.12 6.61 7.29 8.91 10.85 12.50 13.90 15.00
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Table3.7
< 13:35 Tuesday, October 17, 1995 3

COO-ARCT: Cod in the North-East Arctic (Fishing Areas I and 11)

WEST: Hean Ueight in Stock (Kilograms)

Age 6
Age Age Age Age Age Age

lear Age 1 Age 2 Age 3 Age 4 Age 5 Age 7 Age 8 Age 9 10 11 12 13 14 . 15

1946 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1947 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1948 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1949 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1950 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1951 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1952 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7_70 9.25 10.85 12.50 13.90 15.00
1953 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1954 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1955 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1956 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1957 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1958 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1959 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1960 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1961 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1962 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1963 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1964 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1965 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1966 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00

e967 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
968 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00

1969 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1970 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1971 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1972 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1973 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1974 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1975 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1976 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1977 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1978 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1979 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1980 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1981 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1982 -1.00 -1.00 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1983 -1.00 -1.00 0.36 1.01 1.63 2.53 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1984 -1.00 -1.00 0.53 1.20 1.90 2.91 3.97 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1985 0.03 0.09 0.46 0.91 1.71 2.94 4.17 5.04 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1986 0.03 0.08 0.32 0.93 1.57 2.52 3.83 5.30 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1987 0.02 0.06 0.21 0.50 1.25 2.12 3.46 5.22 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1988 0.02 0.07 0.19 0.36 0.70 1.58 2.70 4.30 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1989 0.01 0.07 0.30 0.51 0.86 1.47 2.62 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1990 0.03 0.15 0.40 0.68 1.16 1.72 2.66 4.51 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1991 0.02 0.15 0.48 1.14 1.73 2.47 3.28 4.38 7.37 7.70 9.25 10.85 12.50 13.90 15.00

e 2 0.02 0.11 0.45 0.93 1.74 2.73 3.90 4.98 6.62 11.18 9.25 10.85 12.50 13.90 15.00
93 0.01 0.08 0.35 1.18 1.83 2.87 4.14 5.56 6.73 8.45 10.66 10.85 12.50 13.90 15.00

1994 0.01 0.05 0.24 0.76 1.37 2.28 3.44 4.98 6.84 7.78 8.59 8.60 12.50 13.90 15.00
1995 0.01 0.06 0.20 0.50 1.13 1.93 3.25 4.74 7.04 8.37 9.81 10.85 12.50 13.90 15.00
1996 -1.00 -1.00 0.28 0.51 0.99 1.72 2.86 4.68 6.61 7.29 8.91 10.85 12.50 13.90 15.00
1997 -1.00 -1.00 0.28 0.51 0.99 1.72 2.86 4.68 6.61 7.29 8.91 10.85 12.50 13.90 15.00
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Table 3.8 North-East Arctic eOD. Basis for maturity ogives (percent) used in the
assessment. Norwegian and Russian data.

Percentage mature

Year Age

3 4 5 6 7 8 9 10

Norway

1982 5 10 34 65 82 92 100
1983 5 8 10 30 73 88 97 100

Russia

1984 5 18 31 56 90 99 100 •1985 1 10 33 59 85 92 100
1986 2 9 19 56 76 89 100
1987 1 9 23 27 61 81 80
1988 1 3 25 53 79 100 100
1989 2 15 39 59 83 100
1990 2 6 20 47 62 81 95
1991 3 1 23 66 82 96 100
1992 1 8 31 73 92 95 100
1993 3 7 21 56 89 95 99
1994 1 8 30 55 84 95 98
1995 4 23 67 75 94 97
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Table3.9

North East Arctic Cod Tuning Data for the 1995 Assessment.

FLT43: Russian trawl acoustic survey <ages 1-8).

Year Age1 Age2 Age3 Age4 Age5 Age6 Age7 Age8

1982 6 181 141 51 13 26 7 2
1983 89 43 56 73 47 20 8 11
1984 92 142 162 86 50 31 11 4
1985 49 430 303 405 188 49 19 6
1986 22 91 565 161 106 30 8 3
1987 2 40 59 426 54 31 6 1
1988 2 25 77 78 190 25 6 1
1989 1 6 34 88 111 155 114 26
1990 31 78 38 44 66 60 113 18
1991 59 98 110 62 68 77 56 46
1992 78 395 485 182 69 53 52 40
1993 28 131 647 597 334 91 34 33
1994 112 33 120 300 475 500 180 61

FLT44: Russian acoustic survey <ages 1-8).

e Year Age1 Age2 Age3 Age4 Age5 Age6 Age7 Age8

1985 1050 8950 4220 2550 830 440 500 210
1986 530 1410 9800 4440 1830 560 620 190
1987 150 1700 1700 7380 990 670 420 200
1988 5 430 1610 1060 2450 340 100 20
1989 10 40 170 440 560 990 820 200
1990 220 570 290 350 520 460 890 140
1991 440 750 890 510 530 610 450 430
1992 610 3330 3170 1100 450 370 380 290
1993 100 450 2150 2430 1360 430 140 140
1994 580 1100 2080 2820 2770 1200 440 80

FLT45: Norwegian Svalbard Battam trawl survey <ages 1-8).

Year Age1 Age2 Age3 Age4 Age5 Age6 Age7 Age8

1983 145 26.8 10.7 9.5 2.4 1.9 1 1.3
1984 499 113 7.3 4.3 4.7 1.8 0.4 0.4
1985 239 452 99.1 28.4 13.6 5.4 1 0.4
1986 40.9 181 297 42.8 15.3 2.6 1 0.3
1987 41.5 108 141 125 17.1 5.4 0.5 0.1
1988 3.1 16.6 33.2 31.8 37.1 9.5 0.6 0.6
1989 3.6 2.7 15.4 12.8 11.9 19.2 3.2 0.4
1990 70.1 9.4 8.6 14.6 23.4 16.5 20 2
1991 116 101 25.3 8.5 13.9 16 13.5 19
1992 91.8 130 105 56 16.2 7.3 5.7 3.3
1993 122.3 120.9 148.6 65.6 29.6 3.4 3.8 2.4
1994 68.6 166.5 102.4 56.4 54.1 25.9 5.9 2.3

Continued
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Table 3.9 Continued

FLT52: Norwegian trawl CPlJE (Qoos of fishl ages 9-14.

Year Age9 Age10 Age11 Age12 Age13 Age14

1985 269 84 13 18 25 9
1986 93 100 44 21 3 0
1987 277 121 25 70 7 13
1988 167 73 13 14 33 0
1989 156 73 20 0 0 4
1990 34 16 0 0 0 0
1991 149 5 1 0 0 0
1992 1506 185 34 17 0 2
1993 814 2060 466 58 5 1
1994 1033 739 1594 260 9 3

FLT53: Russian trawl CPlJE (OOOS of fishl ages 9-14.

Year Age9 Age10 Age11 Age12 Age13 Age14

1985 178 99 2 1 0 1
1986 184 0 29 0 0 0
1987 174 43 0 0 0 0
1988 271 78 0 0 0 0
1989 266 91 15 2 1 0
1990 346 61 13 3 0 0
1991 953 56 2 1 2 0
1992 3871 482 0 0 0 0
1993 1818 2042 245 33 2 1
1994 1296 963 479 3 1 0

FLT54: Norwegian Barents Sea Trawl survey shifted swept area correction (Catch: Millions).

Year Age1 Age2 Age3 Age4 Age5 Age6 Age7 Age8

1980 343 164 233 400 384 48 10 3
1981 29 283 277 236 155 160 14 2
1982 190 223 371 333 135 46 30 6
1983 3932 1159 262 189 106 32 5 2
1984 7276 1444 995 157 64 25 2 1
1985 4615 6571 1371 750 233 55 6 2
1986 4574 2334 3655 461 113 14 4 1
1987 729 1852 953 1895 191 36 6 1
1988 136 365 649 352 779 87 8 2
1989 508 233 301 336 197 239 13 4
1990 2247 323 191 175 161 93 97 5
1991 5289 1496 495 184 118 75 40 27
1992 3310 3118 1526 690 142 69 42 22
1993 4968 2763 2976 1459 469 88 23 12
1994 5038 2882 2312 2492 704 180 22 7

FLTSS: Norwegian Barents Sea acoustic survey (swept area corrected) (CatCh: millionsl.

Year Age1 Age2 Age3 Age4 Ag eS Age6 Age7 Age8

1980 820 400 630 1060 1030 160 30 10
1981 50 490 430 400 260 280 20 3
1982 190 130 230 270 140 70 40 10
1983 1500 310 110 70 50 20 3 3
1984 7680 1790 1270 210 90 60 3 3
1985 5900 5950 1240 560 70 20 3 3
1986 720 960 2560 460 120 10 10 3
1987 290 640 420 750 90 20 3 3
1988 90 200 430 270 570 80 10 3
1989 450 160 240 270 220 400 30 10
1990 2340 550 310 270 250 140 160 10
1991 5790 1820 480 180 110 80 40 20
1992 4320 3000 1630 BOa 140 70 30 10
1993 6860 3580 3430 1590 430 90 20 10
1994 2800 1810 1610 2140 690 180 20 10
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Table 3.10

NORTIffiAST ARCTIC COD: recruits as 3 year-olds (inc. data for ages 0,1,2 & 3)
16,38,2 (No. ofsurveys, No. ofyears, VPA Column No.)
1957, 790, -11, -11, -11, -11,12, 16, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1958, 919, -11, -11, -11, -11,16, 24, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1959, 730, -11, -11, -11, -11,18, 14, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1960, 473, -11, -11, -11, -11, 9, 19, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1961, 339, -11, -11, -11, -11, 2, 2, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1962, 778, -11, -11, -11, -11, 7, 4, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1963, 1582, -11, -11, -11,. -11,21,120, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1964, 1293, -11, -11, -11, -11,49, 45, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1965, 170, -11, -11, -11, -11, I, I, -11, -11, -11, -11, -11, -11, -11, -11, -11, -11
1966, 112, -11, -11, -11, -11, 2, 1,002, -11, -11, -11, -11, -11, -11, -11, -11, -11
1967, 197, -11, -11, -11, -11, I, 1,004, -11, -11, -11, -11, -11, -11, -11, -11, -11
1968, 405, -11, -11, -11, -11, 7, 1,002, -11, -11, -11, -11, -11, -11, -11, -11, -11
1969, 1016, -11, -11, -11, -11,11, 6,025, -11, -11, -11, -11, -11, -11, -11, -11, -11
1970, 1818, 23, 64, 60, 42,70, 85,251, -11, -11, -11, -11, -11, -11, -11, -11, -11
1971, 525, 7, 9, 6, 3,37, 24,077, -11, -11, -11, -11, -11, -11, -11, -11, -11
1972, 622, 5, 4, 34, 15,54, 17,052, -11, -11, -11, -11, -11, -11, -11, -11, -11
1973, 614, 16, 5, 15, 2,70, 5,148, -11, -11, -11, -11, -11, -11, -11, -11, -11
1974, 348, I, I, 4, 1, 6, 1,029, -11, -11, -11, -11, -11, -11, -11, -11, -11
1975, 640, 60, 1, 44, 1,93, 4,090, -11, -11, -11, -11, -11, -11, -11, -11, -11
1976, 199, 1, 1, 1, I, 4, 1, OB, -11, -11, -11, -11, -11, -11, -11, -11, -11
1977, 140, I, I, 2, I, 2, 1,049, -11, -11, -11, -11, -11, -11, -11, -11, -11
1978, 158, I, 2, 1, I, 1, 3,022, -11, -11, 16.4, -11, -11, -11, -11, -11, 40
1979, 158, I, 1, I, 1, I, 8,040, -11, 34.3, 28.3, -11, -11, -11, -11, 82, 49
1980, 169, 1, 1, I, I, 1, 8,013, 4.6, 2.9, 22.3, -11, -11, 10.7, 8, 5, 13
1981, 383, 1, I, I, I, 4, 4,010, 0.8, 19.0,115.9, -11, 26.8, 7.3, 4, 19, 31
1982, 502, I, 8, 8, 13, 8, 10,059,341.9,393.2,144.4,145.0,113.0, 99.1, -11, ISO, 179
1983, 1114, 4, 9, 11, 7,45, 41, 169,2864.4,727.6,657.1,499.0,452.0,297.0, 1807, 768, 595
1984, 297, I, 1, 2, 8, 7, 15,155, 51.5,461.5,233.4,239.0,181.0,141.0, 108, 590, 96
1985, 239, 3, 10, 2, 3, 4, 6,246,741.8,457.4,185.2, 40.9,108.0, 33.2, 1302, 72, 64
1986, 185, 1, 2, I, 1, 2, 5,137, 33.4, 72.9, 36.5, 41.5, 16.6, 15.4, 3, 29, 20
1987, 222, I, 1, I, I, 1, 1,017, 5.0, 13.6, 23.3, 3.1, 2.7, 8.6, 2, 9, 16
1988, 522, I, 1, I, I, 7, 1,033, 9.4, 50.8, 32.3, 3.6, 9.4, 25.3, 9, 45, 55
1989, 823, I, 1, 4, 1, 7, 10,038,161.0,224.7,149.6, 70.1,101.0,105.0, 350, 234, 182
1990, 1236, 6, I, 4, 4,26, 72,123,470.8,528.9,311.8,116.0,130.0,148.6, 187, 579, 300
1991, 962, 3, 6, 3, 15, 8, 24,230,131.6,331.0,276.3, 91.8,120.9,102.4, 348, 432, 358
1992, 558, 10, 60, I, 6,11, 20,294,534.1,496.8,288.2,122.3,166.5, -11, 1686, 686, 181
1993, 666, 2, 5, 3, 6,-11, -11, 209,861.8,503.8, -11, 68.6, -11, -11, 1083, 280, -11
1994, -11, 16, 3, -11, -11,-11, -11,227,4892.4, -11, -11, -11, -11, -11, 2644, -11, -11
R-l-1 Russian Bottorn trawl survey, area I, age 1
R-2B-l Russian" " " "llb, age 1
R-I-2 Russian " " I, age 2
R-2B-2 Russian " " llb, age 2
R-I-3 Russian " " I, age 3
R-2B-3 Russian " " llb, age 3
INTOGP International O-group survey
N-BSTl Norwegian Barents Sea, Bottorn trawl survey, age 1
N-BSTI Norwegian"" " age 2
N-BST3 Norwegian" "" "age 3
N-SVfl Norwegian Svalbard area" " " age 1
N-SVf2 Norwegian" " " age 2
N-SVT3 Norwegian" " age 3
N-BSAI Norwegian Barents Sea Acoustic survey age 1
N-BSA2 Norwegian" "age2
N-BSA3 Norwegian" age 3
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Table 3.11
Analysis by RCT3 ver3.1 of data from file

eod.ret

NORTHEAST ARCTIC COD : reeruits as 3 year-olds (ine. data for ages 0,1,2 & 3)

Data for 16 surveys over 38 years: 1957 - 1994

Regression type = C
Tapered time weighting applied
power = 3 over 20 years
Survey weighting not applied

Final estimates shrunk towards mean
Minimum S.E. forany survey taken as .20
Minimum of 3 points used for regression

Foreeast/Hindeast varianee eorreetion used.

Yearelass = 1992

I-----------Regression----------I I-----------Predietion---------I

Index Predieted
Value Value

Survey/
Series

R-1-1
R-2B-l
R-1-2
R-2B-2
R-1-3
R-2B-3
INTOGP
N-BST1
N-BST2
N-BST3
N-SVT1
N-SVT2
N-SVT3
N-BSA1
N-BSA2
N-BSA3

Slope

2.45
4.71
1.72
1.82

.90

.99
2.03

.60

.75

.88
1.01

.83

.52

.62

.70

Inter
eept

3.55
.47

3.91
3.61
4.32
3.83

-2.43
3.56
2.44
1.99
2.19
2.83

3.94
3.20
2.93

std
Error

1.19
3.39

.86
1.33

.47

.87
2.11
1.15

.99

.70
1.49
1.04

1.08
.71
.42

Rsquare

.306

.052

.458

.262

.739

.455

.124

.306

.383

.559

.211

.335

.354

.550

.776

No.
Pts

22
22
22
22
35
35
26
12
13
14
10
11

11
13
14

2.40
4.11

.69
1.95
2.48
3.04
5.69
6.28
6.21
5.67
4.81
5.12

7.43
6.53
5.20

9.42
19.84
5.10
7.16
6.54
6.85
9.10
7.30
7.10
6.95
7.03
7.08

7.83
7.26
6.59

std
Error

1.677
6.037
1.011
1.554

.544
1.011
2.604
1.386
1.181

.835
1.799
1.258

1.383
.865
.496

WAP
weigW

.020

.002

.056

.024

.192

.056

.008

.030

.041

.082

.018

.036

.030

.076

.231

VPA Mean = 6.01 .756 .100

e
Yearelass = 1993

I-----------Regression----------I I-----------Predietion---------I

Survey/ Slope Inter- Std Rsquare No. Index Predieted Std
Series eept Error Pts Value Value Error

WAP
Weights

R-l-l
R-2B-1
R-1-2
R-2B-2
R-1-3
R-2B-3
INTOGP
N-BST1
N-BST2
N-BST3
N-SVT1
N-SVT2
N-SVT3
N-BSA1
N-BSA2
N-BSA3

44

2.20
3.18
1.85
1.78

1.91
.59
.75

.99

.50

.60

3.61
1.53
3.89
3.59

-2.20
3.51
2.38

2.20

3.91
3.24

1.26
3.53

.91
1.29

2.06
1.11

.96

1.40

1.08
.69

.269

.045

.410

.260

.120

.302

.378

.212

.331

.535

23
23
23
23

27
13
14

11

12
14

1.10
1.79
1.39
1.95

5.35
6.76
6.22

4.24

6.99
5.64

6.03
7.23
6.46
7.06

8.02
7.48
7.03

6.41

7.39
6.61

1.430
4.036
1.047
1.495

2.433
1.341
1.127

1.644

1.313
.807

Continued

.063

.008

.117

.057

.022

.071

.101

.047

.074

.197



Table 3.11 Continued VPA Mean = 6.07 .727 .243

Yearclass = 1994

I-----------Regression----------I I-----------Prediction---------I

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error pts Value Value Error Weights

R-l-l 2.29 3.55 1.24 .258 24 2.83 10.04 1.826 .079
,R-2B-l 3.37 1.14 3.68 .038 24 1.39 5.81 4.198 .015
R-1-2
R-2B-2
R-1-3

.R-2B-3
INTOGP 1.85 -2.10 1.96 .122 28 5.43 7.94 2.307 .050
N-BSTl .57 3.52 1.04 .310 14 8.50 8.33 1.354 .144

'N-BST2
N-BST3
N-SVTl
N-SVT2
N-SVT3

ti:BSA1 .47 3.94 1.01 .340 13 7.88 7.68 1.247 .170
BSA2

N-BSA3

VPA Mean = 6.14 .698 .542

Year Weighted Log Int Ext Var VPA Log
Class Average WAP Std std Ratio VPA

Prediction Error Error

1992 855 6.75 .24 .23 .89 558 6.33
1993 764 6.64 .36 .16 .21 666 6.50
1994 1227 7.11 .51 .55 1.15

e
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13:35 Tuesday, Oetober 17, 1995 1 •
Table 3.12 COO-ARCT: Cod in the North-East Arctic (Fishing Areas J and JJ)

CANUM: Catch in Numbers (Thousands)

Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14 Age 15

1946 1 16 4008 10387 18906 16596 13843 15370 59845 22618 10093 9573 5460 1927 750
1947 1 1 710 13192 43890 52017 45501 13075 19718 47678 31392 9348 9330 4622 4103
1948 1 16 140 3872 31054 55983 m75 21482 15237 9815 30041 7945 4491 3899 4205
1949 1 7 991 6808 35214 100497 83283 29n7 13207 5606 8617 13154 3657 1895 2167
1950 1 79 1281 10954 29045 45233 62579 30037 19481 9172 6019 4133 6750 1662 1450
1951 1615 1625 24687 77924 64013 46867 37535 33673 23510 10589 4221 1288 1002 3322 611
1952 1 1202 24099 120704 113203 73827 49389 20562 24367 15651 8327 3565 647 467 1044
1953 1 81 47413 107659 112040 55500 22742 16863 10559 10553 5637 1752 468 173 156
1954 1 9 11473 155171 146395 100751 40635 10713 11791 8557 6751 2370 896 268 123
1955 1 322 3902 37652 201834 161336 84031 30451 13713 9481 4140 2406 867 355 128
1956 81 1498 10614 24172 129803 250472 86784 51091 14987 7465 3952 1655 1292 448 166
1957 987 3487 17321 33931 27182 70702 87033 39213 ln47 6219 3232 1220 347 299 173
1958 1 2600 31219 133576 71051 40737 38380 35786 13338 10475 3289 1070 252 40 141
1959 590 2601 32308 n942 148285 53480 18498 lm5 23118 9483 3748 997 254 161 98
1960 465 7147 37882 97865 64222 67425 23117 8429 7240 11675 4504 1843 354 102 226
1961 1 1699 45478 132655 123458 51167 38740 17376 5791 6n8 5560 1682 910 280 108
1962 1 1713 42416 170566 167241 89460 28297 21996 7956 2728 2603 1647 392 280 103
1963 1 4 13196 106984 205549 95498 35518 16221 11894 3884 1021 1025 498 129 157
1964 103 675 5298 45912 97950 58575 19642 9162 6196 3553 783 172 387 264 131
1965 1 2522 15725 25999 78299 68511 25444 8438 3569 1467 1161 131 67 91 179
1966 1 869 55937 55644 34676 42539 37169 18500 50n 1495 380 403 n 9 70
1967 1 151 34467 160048 69235 22061 26295 25139 11323 2329 687 316 225 40

~1968 1 1 3709 174585 267961 107051 26701 16399 11597 3657 657 122 124 70
1969 1 275 2307 24545 238511 181239 79363 26989 13463 5092 1913 414 121 23
1970 1 591 7164' 10792 25813 137829 96420 31920 8933 3249 1232 260 106 39 35
1971 38 2210 7754 13739 11831 9527 59290 52003 12093 2434 762 418 149 42 25
1972 1 4701 35536 45431 26832 12089 7918 34885 22315 4572 1215 353 315 121 40
1973 1 82n 294262 131493 61000 20569 7248 8328 19130 4499 6n 195 81 59 55
1974 115 21347 91855 4313n 203m 47006 12630 4370 2523 5607 2127 322 151 83 62
1975 1 1184 45282 59798 226646 118567 29522 9353 2617 1555 1928 575 231 15 37
1976 706 1908 85337 114341 79993 118236 47872 13962 4051 936 558 442 139 26 53
19n 1 11288 39594 168609 136335 52925 61821 23338 5659 1521 610 271 122 92 54
1978 3 802 78822 45400 88495 56823 25407 31821 9408 1227 913 446 748 48 51
1979 0 224 8600 n484 436n 31943 16815 8274 10974 1785 427 103 59 38 45
1980 31 403 3911 17086 81986 40061 17664 7442 3508 3196 678 79 24 26 8
1981 1 212 3407 9466 20803 63433 21788 9933 4267 1311 882 109 37 3 1
1982 2 94 8948 20933 19345 28084 42496 8395 2878 708 271 260 27 5 5
1983 13 86 3108 19594 20473 17656 17004 18329 2545 646 229 74 58 20 5
1984 6 922 7027 14165 18839 20350 15415 8359 6054 764 221 153 56 12 12
1985 1 1699 19282 38322 27216 20342 13588 4385 1904 1062 163 59 51 45 38
1986 11 66 16942 55859 75486 2n72 13337 4587 1082 559 455 124 29 32 1
1987 53 216 5570 100391 97318 62371 12901 3942 1021 435 140 233 17 21 8
1988 1 129 3988 21234 144215 59397 21302 3415 1200 320 67 60 51 7 15
1989 1 135 3874 19833 28126 83802 23501 4943 917 321 46 8 1 9 7
1990 1 161 1541 5171 10615 15467 31161 6665 830 163 41 14 9 5 2
1991 27 1106 4927 8489 15565 18995 20909 27404 4193 410 32 8 1 1 5
1992 1086 1037 23082 37919 25781 21304 18390 13199 18518 2282 185 73 3 8

"-1993 85 870 10706 46750 63886 32692 14562 9418 6359 12920 1931 394 59 23
1994 149 444 51n 61495 104123 56991 23628 9370 6387 4371 8426 1162 89 19
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Table 3.13

Run title : Arctic Cod (run: H43/H43)

At 9-0ct-95 15:56:11

Terminal Fs derived using XSA (~ith F shrinkage)

lable 8 Fishins mortality (F) at ase
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 19n, 1973, 1974,

ACE
1, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0001,
2, .0014, .0006, .0008, .0000, .0013, .0013, .0019, .0023, .0140, .0302,
3, .0223, .0394~ .0296, .0242, .0228, .0406, .0212, .0390, .1949, .2124,
4, .1101, .1028, .1515, .2057, .2209, .1416, .1022, .1661, .1981, .4952,
5, .3883, .2103, .1797, .4073, .4798, .3821, .22n, .2965, .3516, .5356,
6, .4458, .3781, .2007, .4649, .5367, .5703, .2355, .3844, .3903, .5050,
7, .3962, .4655, .4261, .3984, .7676, .6192, .5174, .3140, .4205, .4432,
8, .5204, .5652, .6729, .5186, .9268, .8375, .8320, .6674, .6424, .4861,
9, .6973, .6965, .8392, .n84, 1.1442, .9598, .9326, 1.1402, 1.0097, .4055,

10, .7804, .7255, .8304, .7309, .9990, .9964, .7684, 1.2436, .7421, .9799,
11, .7376, .4685, .9118, .5904, 1.1652, .7073, .6722, 1.2207, .5912, 1.0088,
12, .5132, .6208, .9341, .3900, .9659, .4561, .5555, .7818, .6319, .6318,
13, 1.3556, .6567, .8836, 1.3487, .8623, .7110, .5185, 1.1510, .4038, 1.7923,
14, .8253, .6393, .8893, .n54, 1.0392, .m8, .6959, 1.1206, .6821, .9745,

+gp, .8253, .6393, .8893, .n54, 1.0392, .m8, .6959, 1.1206, .6821, .9745,
FBAR 5-10, .5381, .5069, .5248, .5497, .8090, .7276, .5856, .6743, .5928, .5592,

•
fable 8 Fishing mortality (F) at age
YEAR, 1975, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

ACE
1, .0000, .0008, .0000, .0000, .0000, .0001, .0000, .0000, .0000, .0000,
2, .0017, .0049, .0157, .0036, .0014, .0023, .0012, .0005, .0002, .0017,
3, .0829, .1647, .1330, .1449, .0484, .0309, .0238, .0640, .0203, .0203,
4, .2084, .3098, .5658, .2223, .2072, .1282, .0973, .1995, .1944, .1212,
5, .5202, .4759, .7526, .6690, .3460, .3532, .2274, .2945, .3062, .2903,
6, .7002, .5706, .6782, .8474, .5444, .6219, .5114, .5466, .4810, .5708,
7, .7011, .6935, .6759, .8415, .6578, .6708, .8507, .7904, .n19, 1.0747,
8, .7020, .8841, .9059, .9344, .7445, .6993, 1.0686, .9975, 1.0063, 1.2001,
9, .6121, .m1, 1.2153, 1.2942, 1.0530, .8495, 1.2342, 1.1282, 1.0044, 1.2046,

10, .4724, .4602, .7655, .9889, .9511, 1.0901, .9441, .6804, .8511, 1.0063,
11, 1.2006, .3074, .6259, 1.8531, 1.2645, 1.3356, 1.0953, .5051, .4862, .8229,
12, .8564, 1.0504, .2401, 1.5000, 1.3521, .8539, .7990, 1.2605, .2474, .7153,
13, 1.4780, .5108, .9851, 2.4651, .8267, 1.6900, 1.4767, .4623, 1.1666, .3003,
14, .9340, .6259, .n41, 1.6423, 1.1024, 1.1780, 1.1231, .8156, .7586, .8182,

+gp, .9340, .6259, .n41, 1.6423, 1.1024, 1.1780, 1.1231, .8156, .7586, .8182,

e FBAR 5-10, .6180, .6429, .8323, .9292, .7161, .7141, .8061, .7396, .7368, .8911,

Table 8 Fishing mortality (F) at ase
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 19,93, 1994, FBAR 92-94

ACE
1, .0000, .0000, .0002, .0000, .0000, .0000, .0000, .0013, .0001, .0002, .0005,
2, .0016, .0002, .0008, .0006, .0006, .0003, .0013, .0012, .0013, .0007, .0010,
3, .0433, .0201, .0213, .0185, .0237, .0079, .0120, .0345, .0147, .0093, .0195,
4, .1468, .1704, .1590, .1058, .1202, .0398, .0548, .1207, .0909, .1099, .10n,
5, .3602, .4788, .5029, .3601, .1990, .0871, .1617, .2346, .3064, .2996, .2802,
6, .5875, .7n6, .9671, .6678, .36n, .1601, .2219, .3473, .5268, .4955, .4565,
7, .9880, 1.0223, 1.1006, 1.1396, .6144, .2254, .33n, .3479, .4256, .9471 , .5735,
8, 1.1095, 1.1879, 1.0285, 1.0457, .9224, .3481, .3169, .3707, .3014, .5394, .4039,
9, 1.03n, .9485, .9674, 1.1029, .9294, .3722, .3855, .3678, .3066, .3445, .3396,

10, .6939, 1.0588, 1.4995, .9791, 1.0718, .4047, .3176, .3750, .4762, .3585, .4032,
11, .6019, .7424, .8580, 1.0629, .3451, .3562, .1274, .2307, .6353, .6652, .5104,
12, .5386, 1.4574, 1.1669, 1.2418, .3234, .1663, .1075, .4757, 1.1235, 1.0567, .8853,
13, .5540, .5593, .8023, .8949, .0514, .7438, .0159, .0534, .9196, .8502, .60n,
14, .4214, .8376, 1.0870, .9647, .3739, .3889, .1623, .1704, .n09, .8995, .5970,

+gp, .4214, .8376, 1.0870, .9647, .3739, .3889, .1623, .1704, .n09, .8995,
FBAR 5-10, .7961, .9123, 1.0110, .8825, .6841, .2663, .2902, .3405, .3905, .4974,

, " :.\:." . r i
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Table 3.14

Run title : Arctic Cod (run: H43/H43)

At 9-0ct-95 15:56:11

Terminal Fs derived using XSA (Uith F shrinkage)

Table 10 Stock number at age (start of year) Nunbers*10**-3
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
1, 1948900, 255661, 168426, 297086, 611258, 1534957, 2746687, 802638, 967764, 928206,
2, 1955047, 1595625, 209317, 137895, 243232, 500455, 1256715, 2248761, 657143, 792338,
3, 786474, 1598375, 1305600, 171237, . 112898, 198893, 409203, 1026912, 1836877, 530534,
4, 275556, 629682, 1258025, 1037748, 136841, 90346, 156358, 328011, 808610, 1237649,
5, 268919, 202081, 465191, 885167, 691665, 89827, 64204, 115583, 227445, 543054,
6, 210514, 149324, 134074, 318220, 482252, 350474, 50188, 41860, 70353, 131021,
7, 85963, 110363, 83766, 89809, 163673, 230843, 162231, 32470, 23334, 38988,
8, 22986, 47358, 56726, 44789, 49369, 62193, 101753, 79176, 19419, 12546,
9, 7856, 11184, 22034, 23696, 21831, 16000, 22037, 36254, 33258, 8364,

10, 2992, 3202, 4563, 7794, 8908, 5692, 5016, 7100, 9491, 9920,
11, 2459, 1123, 1269, 1628, 3072, 2685, 1721, 1905, 1676, 3700,
12, 361, 963, 575, 418, 739, 784, 1084, 719, 460, 760,
13, 100, 177, 424, 185, 231, 230, 407, 509, 269, 200,
14, 179, 21, 75, 143, 39, 80, 93, 198, 132, 147,

+gp, 347, 162, 26, 93, 77, 71, 54, 64, 121, 108,
TOTAL, 5568656, 4605299, 3710091, 3015909, 2526087, 3083530, 4977749, 4722160, 4656355, 4237534,

Table 10 Stock number at age (start of year) Nunbers*10**-3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
1, 526611, 979628, 301206, 212320, 239237, 238414, 255086, 576848, 751185, 1405393,
2, 759846, 431152, 801413, 246605, 173830, 195871, 195169, 208846, 472282, 615006,
3, 629395, 621039, 351271, 645928, 201178, 142118, 160001, 159599, 170903, 386594,
4, 351251, 474333, 431247, 251770, 457520, 156929, 112817, 127915, 122572, 137112,
5, 617545, 233472, 284891, 200512, 165052, 304475, 113022, 83802, 85787, 82624,
6, 260235, 300526, 118770, 109888, 84091, 95613, 175099, 73712, 51107, 51711,
7, 64738, 105778, 139065, 49352, 38553, 39945, 42033, 85962, 34938, 25867,
8, 20493, 26290, 43287, 57919, 17417, 16350, 16721, 14699, 31928, 13219,
9, 6318, 8315, 8891, 14324, 18627, 6m, 6652, 4702, 4438, 9556,

10, 4565, 2804, 3142, 2159, 3215, 5321, 2371, 1585, 1246, 1331,
11, 3048, 2330, 1449, 1197, 658, 1017, 1465, 755, 657, 436,
12, 1105, 751, 1403, 634, 154, 152, 219, 401, 373, 331,
13, 331, 384, 215, 903, 116, 33, 53, 81, 93, 239,
14, 27, 62, 189, 66, 63, 42, 5, 10, 42, 24,

+9P, 66, 124, 109, 68, 73, 13, 2, 10, 10, 23,
TOTAL, 3245574, 3186990, 2486548, 1793645, 1399783, 1203063, 1080715, 1338926, 1727562, 2729466, •

Table 10 Stock number at age (start of year) Numbers*10**-3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST

AGE
1, 435365, 359651, 273472, 323074, 680040, 1122854, 1209345, 925743, 872995, 841777, 0, 7245
2, 1150633, 356446, 294448, 223852, 264509, 556769, 919314, 990104, 756951, 714671, 687323, 5883
3, 502690, 940521, 291774, 240878, 183158, 216440, 455698, 751670, 809690, 618952, 582561, 4794
4, 310158, 394121, 754704, 233844, 193606, 146452, 175812, 368636, 594530, 653231, 500225, 3753
5, 99440, 219260, 272135, 527062, 172242, 140565, 115226, 136261, 267503, 444459, 476176, 2626
6, 50601, 56789, 111213, 134749, 301031, 115570, 105480, 80255, 88234, 161206, 267457, 1552
7, 23924, 23022, 21366, 34618, 56578, 170636, 80626, 69173, 46430, 42659, 79579, 791
8, 7230, 7293, 6781, 5819, 9068, 25058, 111509, 47092, 39994, 24838, 13496, 365
9, 3260, 1952, 1820, 1985, 1675, 2951, 14485, 66500, 26613, 24222, 11887, 160

10, 2346, 946, 619, 566, 539, 541, 1665, 8065, 37690, 16035, 14118, 62
11, 398, 960, 269, 113, 174, 151, 296, 993, 4538, 19167, 9234, 24
12, 157, 179, 374, 93, 32, 101, 87, 213, 645, 1968, 8017, 9
13, 133, 75, 34, 95, 22, 19, 70, 64, 108, 172, 560, 4
14, 145, 62, 35, 12, 32, 17, 7, 56, 49, 35, 60, 1

+gp, 121, 2, 13, 26, 25, 7, 37, 28, 4, 5, 14,
TOTAL, 2586600, 2361279, 2029057, 1726788, 1862731, 2498131, 3189657, 3444851, 3545975, 3563399, 2650706,
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Table 3.15

Lowestoft VPA Version 3.1

9-0ct-95 15:54:18

Extended Survivors Analysis

Aretie Cod (run: H43/H43)

CPUE data from file /users/fish/ifad/ifapwork/afwg/eod_aret/FLEET.H43

Cateh data for 49 years. 1946 to 1994. Ages 1 to 15.

Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age

FLT43: Russian Trawl, 1982, 1994,
"

8, .900, 1.000
FLT44: Russian aeous, 1985, 1994,

"
8, .900, 1.000

FLT45: Norwegian Sva, 1983, 1994, 1, 8, .750, .850
FLT52: Norwegian tra, 1985, 1994, 9, 14, .000, 1.000
FLT53: Russian trawl, 1985, 1994, 9, 14, .000, 1.000
FLT54: Norwegian Bar, 1980, 1994,

"
8, .990, 1.000

FLT55: Norwegian Bar, 1980, 1994, " 8, .990, 1.000

Time series weights :

--- ------ ----

•
Tapered time weighting applied
Power = 3 over 20 years

Catchabilityanalysis

Catchability dependent on stock size for ages < 5

•

Regression type =C
Mininun of. 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 5

Catehability independent of age for ages >= 13

Terminal population estimation :

Survivor estimates shrunk towards the mean F
of the final 2 years or the 5 oldest ages.

S.E. of the mean to whieh the estimates are shrunk = 1.000

Mininun standard error for population
estimates derived from each fleet = .300

Prior weighting not applied

Tuning had not converged after 120 iterations

Total absolute residual between iterations

19 and 120 = .02030

Final year F values
Age , 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
Iteration **, .0002, .0007, .0092, .1090, .2969, .4907, .9447, .5409, .3461, .3608
Iteration **, .0002, .0007, .0093, .1099, .2996, .4955, .9471, .5394, .3445, .3585

Age , ", 12, 13, 14
Iteration **, .6618, 1.0569, .8504, .8998
Iteration **, .6652, 1.0567, .8502, .8995

Continued
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Table 3.15 Continued

Regression weights
1.000.751, .820, .877, .921, .954, .976, .990, .997, 1.000,

Fishing mortalities
Age, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994

1, .000, .000, .000, .000, .000, .000, .000, .001, .000, .000
2, .002, .000, .001, .001, .001, .000, .001, .001, .001, .001
3, .043, .020, .021, .018, .024, .008, .012, .035, .015, .009
4, .147, .170, .159, .106, .120, .040, .055, .121, .091, .110
5 . .360, .479, .503, .360, .199, .087, .162, .235, .306, .300,
6, .588, .778, .967, .668, .368, .160, .222, .347, .527, .495
7, .988, 1.022, 1.101, 1.140, .614, .225, .338, .348, .426, .947
8, 1.110, 1.188, 1.028, 1.046, .922, .348, .317, .371, .301, .539
9,' 1.037, .949, .967, 1.103, .929, .372, .386, .368, .307, .344

10, .694, 1.059, 1.499, .979, 1.072, .405, .318, .375, .476, .358
11, .602, .742, .858, 1.063, .345, .356, .127, .231, .635, .665
12, .539, 1.457, 1.167, 1.242, .323, .166, .108, .476, 1.124, 1.057
13, .554, .559, .802, .895, .051, .744, .016, .053, .920, .850
14, .421, .838, 1.087, .965, .374, .389, .162, .170, .721, .900

XSA population numbers (Thousands)

AGE eYEAR 1, 2, 3, 4, 5, 6, 7, 8,

1985 4.35E+05, 1.15E+06, 5.03E+05, 3.10E+05, 9.94E+04, 5.06E+04, 2.39E+04, 7.23E+03, 3.26E+03, 2.35E+03,
1986 , 3.60E+05, 3.56E+05, 9.41E+05, 3.94E+05, 2.19E+05, 5.68E+04, 2.30E+04, 7.29E+03, 1.95E+03, 9.46E+02,
1987 , 2.73E+05, 2.94E+05, 2.92E+05, 7.55E+05, 2.72E+05, 1.11E+05, 2.14E+04, 6.78E+03, 1.82E+03, 6.19E+02,
1988 3.23E+05, 2.24E+05, 2.41E+05, 2.34E+05, 5.27E+05, 1.35E+05, 3.46E+04, 5.82E+03, 1.99E+03, 5.66E+02,
1989 6.80E+05, 2.65E+05, 1.83E+05, 1.94E+05, 1.72E+05, 3.01E+05, 5.66E+04, 9.07E+03, 1.67E+03, 5.39E+02,
1990 1.12E+06, 5.57E+05, 2.16E+05, 1.46E+05, 1.41E+05, 1.16E+05, 1.71E+05, 2.51E+04, 2.95E+03, 5.41E+02,
1991 1.21E+06, 9.19E+05, 4.56E+05, 1.76E+05, 1.15E+05, 1.05E+05, 8.06E+04, 1.12E+05, 1.45E+04, 1.67E+03,
1992 9.26E+05, 9.90E+05, 7.52E+05, 3.69E+05, 1.36E+05, 8.03E+04, 6.92E+04, 4.71E+04, 6.65E+04, 8.07E+03,
1993 8.73E+05, 7.57E+05, 8.10E+05, 5.95E+05, 2.68E+05, 8.82E+04, 4.64E+04, 4.00E+04, 2.66E+04, 3.77E+04,
1994 8.42E+05, 7.15E+05, 6.19E+05, 6.53E+05, 4.44E+05, 1.61E+05, 4.27E+04, 2.48E+04, 2.42E+04, 1.60E+04,

Estimated population abundanee ~t 1st Jan 1995

.OOE+OO, 6.87E+05, 5.83E+05, 5.00E+05, 4.76E+05, 2.67E+05, 7.96E+04, 1.35E+04, 1.19E+04, 1.41E+04,

Taper weighted geometrie mean of the VPA populations:

6.21E+05, 4.80E+05, 3.68E+05, 2.75E+05, 1.81E+05, 1.00E+05, 4.65E+04, 1.86E+04, 6.65E+03, 2.14E+03,

Standard error of the weighted log(VPA populations)

.5902, .6187, .6380, .6454, .6016, .5144, .6055, .9159, 1.2351, 1.4074,

AGE
YEAR 11, 12, 13, 14,

1985 3.98E+02, 1.57E+02, 1.33E+02, 1.45E+02,
1986 , 9.60E+02, 1.79E+02, 7.48E+Ol, 6.23E+Ol,
1987 , 2.69E+02, 3.74E+02, 3.41E+01, 3.50E+01,
1988 1.13E+02, 9.32E+01, 9.53E+Ol, 1.25E+Ol,
1989 1.74E+02, 3.20E+Ol, 2.21E+Ol, 3.19E+Ol,
1990 1.51E+02, 1.01E+02, 1.90E+01, 1.72E+01,
1991 2.96E+02, 8.67E+01, 7.00E+01, 7.38E+00,
1992 9.93E+02, 2.13E+02, 6.38E+Ol, 5.64E+Ol,
1993 4.54E+03, 6.45E+02, 1.08E+02, 4.95E+Ol,
1994 1.92E+04, 1.97E+03, 1.72E+02, 3.54E+Ol,

Estimated population abundanee at 1st Jan 1995

9.23E+03, 8.02E+03, 5.60E+02, 6.01E+Ol,

Taper weighted geometrie mean of the VPA populations:

6.64E+02, 2.18E+02, 7.16E+Ol, 2.95E+01,

Standard error of the weighted Log(VPA populations)
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1.4753, 1.0786, .7950, .8660,
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Table 3.15 Continued

Log catchability residuals.

Fleet FLT43: Russian Trawl

Age 1980, 1981, 1982, 1983, 1984
1 , 99.99, 99.99, -.45, .65, .04
2 , 99.99, 99.99, 1.56, -.29, .31
3 , 99.99, 99.99, .94, .22, .12
4 , 99.99, 99.99, .04, .36, .33
5 , 99.99, 99.99, -1.31, -.03, .05
6 , 99.99, 99.99, -.51, -.47, .05
7 , 99.99, 99.99, -1.93, -.92, - .01
8 , 99.99, 99.99, -1.20, -.26, - .21
9 , No date for this fleet at this age

10 , No data for this fleet at this age
11 , No data for this fleet at this age
12 No data for this fleet at this age
13 , No data for this fleet at this age
14 No data for this fleet at this age

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 .89, .68, -.25, -.42, -1.51, -.28, -.03, .37, - .08, .65
2 .48, .53, .13, .06, -1.14, -.03, -.36, .57, .04, -.90
3 , .30, .08, -.28, .09, -.19, -.29, -.31, .21, .32, -.56• 4 , .76, -.20, -.08, -.30, .00, -.33, -.23, -.07, .37, - .25
5 , 1.26, .01, -.86, -.40, .03, -.39, -.10, -.18, .79, .63
6 .54, .11, -.34, -1.04, -.30, -.49, -.09, -.07, .55, 1.62
7 .53, -.26, -.40, - .85, 1.11, -.37, -.22, -.13, - .08, 2.16
8 , .72, .09, -1.09, -.92, 1.78, -.15, -.74, .04, -.06, 1.26
9 , No data for this fleet at this age

10 , No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 , No data for this fleet at this age
14 , No data for this fleet at this age

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.E(Log q),

5,
-6.9961,

.6339,

6,
-6.7325,

.6936,

7,
-6.5413,

.9696,

8
-6.5666,

.9012,

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean log q

1, .50, 1.207, 11.82, .40, 13, .70, -10.24,
2, .72, .743, 9.91, .44, 13, .68, -8.67,
3, .68, 1.674, 9.40, .75, 13, .38, -7.75,
4, .79, 1.227, 8.38, .80, 13, .~4, -7.29,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

5, .93, .206, 7.33, .52, 13, .62, -7.00,
6, 1.03, - .066, 6.59, .35, 13, .75, -6.73,
7, 1.20, -.323, 5.71, .23, 13, 1.22, -6.54,
8, 1.09, -.259, 6.28, .49, 13, 1.03, -6.57,

Continued
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Table 3.15 Continued

Fleet FlT44: Russian acous

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 2.27, 1.78, .80, -2.77, -2.82, -.24, .38, .98, -.77, 1.02
2 .98, .80, 1.13, .41, -1.49, -.30, -.60, .41, -.78, -.07
3 .51, .38, .48, .64, -.45, - .30, -.36, - .07, -.40, -.15
4 .44, .56, .22, .16, -.19, - .10, -.04, - .27, -.27, -.26
5 .63, .74, -.06, .05, - .46, -.44, -.15, -.41, .08, .28
6 .60, .91, .60, -.56, -.58, - .58, -.15, -.26, -.03, .36
7 1.21, 1.50, 1.26, -.63, .49, -.90, -.73, -.73, -1.26, .46
8 1.67, 1.63, 1.60, -.53, 1.21, -.71, -,.", - .59, -1.22, -1.08
9 , No data for this fleet at this age

10 No data for this fleet at this age
11 No data for this fleet at this age
12 , No data for this fleet at this age
13 No data for this fleet at this age
14 No data for this fleet at this age

Hean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Hean log q,
S.E(log q),

5,
-4.8855,

.4164,

6,
-4.5998,

.5407,

7,
-3.9500,
1.0166,

8
-3.9608,
1.2458, •

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean log q

"
1.00, .001, 8.12, .09, 10, 1.83, -8.",

2, .73, .522, 8.18, .33, 10, .90, -6.29,
3, .61, 1.482, 8.40, .66, 10, .45, -5.48,
4, .62, 2.048, 8.03, .80, 10, .32, -5.15,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

5, .85, .657, 5.98, .73, 10, .37, -4.89,
6, 2.58, -1.881, -6.45, .16, 10, 1.22, -4.60,
7, -7.92, -2.792, 64.85, .01, 10, 5.97, -3.95,
8, 11.91, -3.139, -60.01, .01, 10, 10.32, -3.96,
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Table 3.15 Continued

Fleet FLT45: Norwegian Sva

Age 1980, 1981, 1982, 1983, 1984
1 , 99.99, 99.99, 99.99, .61, .88
2 , 99.99, 99.99, 99.99, -.35, .25
3 99.99, 99.99, 99.99, - .06, -1.12
4 99.99, 99.99, 99.99, .20, -.49
5 99.99, 99.99, 99.99, -1.16, -.46
6 99.99, 99.99, 99.99, -.72, -.71
7 99.99, 99.99, 99.99, - .63, -1.00
8 , 99.99, 99.99, 99.99, - .16, -.30
9 No data for this fleet at this age

10 , No data for this fleet at this age
11 No data for this fleet at this age
12 , No data for this fleet at this age
13 No data for this fleet at this age
14 No data for this fleet at this age

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 1.52, .43, .72, -1.33, -1.97, -.32, -.03, .07, .34, -.04
2 .45, 1.08, .96, .1" -1.14, -1.14, -.22, -.14, .08, .33
3 .27, .31, 1.02, .30, .10, -.44, -.51, -.10, .03, .06
4 .00, .06, .14, .34, -.09, .24, -.31, .28, -.10, -.29• 5 , .47, -.11, -.19, -.19, - .34, .45, .19, .23, .22, .31
6 .42, - .27, -.06, .07, - .27, .37, .48, .07, -.64, .76
7 , - .08, -.01, - .57, -.84, - .07, .34, .79, .09, .15, 1.09
8 .23, .00, -1.16, .80, -.15, -.01, .72, -.12, -.33, .29
9 No data for this fleet at this age

10 No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13, No data for this fleet at this age
14 No data for this fleet at this age

Hean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Hean Log q,
S.E(Log q),

5,
-8.9214,

.4222,

6,
-8.9397,

.4877,

7,
-9.0556,

.6299,

8
-8.9859,

.5249,

e Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean log q

1, .73, .462, 10.42, .25, 12, 1.01, -9.27,
2, .60, .928, 10.66, .38, 12, .74, -8.95,
3, .63, 1.299, 10.40, .59, 12, .53, -8.89,
4, .69, 2.214, 10.15, .86, 12, .28, -9.05,

Ages with q independent of year class strength ,and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Q

5, .90, .450, 9.23, .72, 12, .40, -8.92,
6, .79, .911, 9.49, .68, 12, .39, -8.94,
7, .66, 1.765, 9.62, .76, 12, .38, -9.06,
8, .89, .684, 9.08, .82, 12, .48, -8.99,
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Table 3.15 Continued

Fleet FLT52: Norwegian tra

Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , No data for this fleet at this age
2 No data for this fleet at this age
3 , No data for this fleet at this age
4 , No data for this fleet at this age
5 , No data for this fleet at this age
6 , No data for this fleet at this age
7 , No data for this fleet at this age
8 No data for this fleet at this age
9 .95, .37, 1.04, .41, .88, -1.30, -1.49, -.25, - .04, -.10

10 , -.20, 1.04, 1.33, .62, 1.14, -.51, -2.92, -.40, .45, - .18
11 , -.33, .07, .33, .54, .67, 99.99, -2.89, -.07, 1.15, .55
12 - .17, .22, .08, -.20, 99.99, 99.99, 99.99, '.19, .14, .10
13, .66, -.88, .36, .83, 99.99, 99.99, 99.99, 99.99, -.28, - .58
14 -.51, 99.99, 1.07, 99.99, .03, 99.99, 99.99, -.81, -1.18, -.08

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.ECLog q),

9,
-13.8318,

.8885,

10,
-13.6643,

1.2597,

11,
-13.6642,

1.2137,

12,
-12.5908,

.1773,

13,
-12.9217,

.6990,

14
-12.9217,

.8424, •
Regression statistics :

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

9, 1.39, -1.322, 15.n, .62, 10, 1.18, -13.83,
10, 1.14, -.428, 14.50, .56, 10, 1.51, -13.66,
11, .83, .n8, 12.44, .76, 9, 1.03, -13.66,
12, .91, 1.421, 12.01, .98, 7, .15, -12.59,
13, 1.35, - .393, 15.82, .28, 6, 1.05, -12.92,
14, 3.00, -.944, 31.81, .06, 6, 2.40, -13.19,
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Table 3.15 Continued

Fleet FLT53: Russian trawl

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991. 1992, 1993. 1994
1 , No data for this fleet at this age
2 No data for this fleet at this age
3 No data for this fleet at this age
4 No data for this fleet at this age
5 , No data for this fleet at this age
6 No data for this fleet at this age
7 , No data for this fleet at this age
8 No data for this fleet at this age
9 .81, .54, .10, .38, .72, .82, -.09, -1.24, -.62, -1.03

10 .59, 99.99, .17, .51, 1.02, .97, -.61, -1.04, - .60, -.74
11 -.78, .30, 99.99, 99.99, .84, 1.48, -1.51, 99.99, .26, -.68
12 , .05, 99.99, 99.99, 99.99, 1.12, .95, -.37, 99.99, 1.03, -2.70
13 , 99.99, 99.99, 99.99, 99.99, .n, 99.99, .59, 99.99, .02, -1.34
14 .17, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, .03, 99.99

Hean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

• Age ,
Hean Log q.
S.E(Log q),

9,
-14.3148,

.7799,

10,
-14.4913,

.8007,

",
-15.2920,

1.0554,

12,
-15.9078,

1.5022,

13,
-16.0042,

.9613.

14
-16.0042,

.1758,

Regression statistics :

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Q

9, 2.01, -5.830. 19.92, .82, 10, .70, -14.31,
10, 1.61, -3.268. 18.60, .81, 9. .85, -14.49,
11, 1.21, -.693, 17.10, .70, 7, 1.34, -15.29,
12, 2.95, -1.751, 36.54, .18, 6, 3.68. -15.91,
13, 10.67, -2.037, 129.06, .02, 4, 7.13, -16.00,
14, .00, .000, .00, .00, 0, .00, .00,
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Table 3.15 Continued

Fleet FLT54: Norwegian Bar

Age 1980, 1981, 1982, 1983, 1984
1 , .05, -1.47, -1.18, .33, .07
2 -.44, -.06, - .29, .05, -.06
3 .07, .07, .31, -.04, .10
4 .41, .33, .53, .16, - .14
5 .13, .09, .32, .07, -.42
6 -.19, .30, -.05, -.11, -.28
7 , -.28, .19, .17, -.74, -1.05
8 -.28, -.34, .82, -1.05, -.66
9 , No data for this fleet at this age

10 No data for this fleet at this age
11 No data for this fleet at this age
12 No data for this fleet at this age
13 No data for this fleet at this age
14 No data for this fleet at this age

Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 .97, 1.16, .36, - .80, -.77, -.40, .03, .02, .32, .36
2 .39, .83, .86, -.01, -.50, -1.01, -.43, .01, .19, .28
3 .08, .14, .35, .26, -.01, - .51, -.57, -.25, .14, .22
4 .19, - .38, -.01, -.10, .06, -.19, -.32, -.06, -.01, .30
5 .76, - .64, - .30, .30, -.12, -.23, -.27, -.18, .42, •31 •6 .55, - ;75, -.29, .11, .02, -.18, -.24, .07, .40, .48
7 .04, -.29, .26, .11, -.42, .10, .07, .29, .16, .72
8 .54, - .08, - .17, .70, .82, -.54, -.38, .33, -.18, - .01
9 , No data for this fleet at this age

10 No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 No data for this fleet at this age
14 , No data for this fleet at this age

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.E(Log q),

5,
-6.2590,

.3794,

6,
-6.5891,

.3565,

7,
-7.1481,

.4388,

8
-7.4326,

.5500,

Regression statistics •Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q

1, .59, 1.074, 8.89, .41, 15, .72, -5.73,
2, .70, 1.065, 8.01, .57, 15, .55, -5.87,
3, .71, 1.903, 7.87, .82, 15, .31, -5.90,
4, .73, 2.262, 7.78, .88, 15, .26, -6.00,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

5, .89, .626, 6.90, .77, 15, .35, -6.26,
6, .87, .726, 7.25, .75, 15, .32, -6.59,
7, .86, .750, 7.67, .74, 15, .38, -7.15,
8, 1.36, -1.530, 6.58, .65, 15, .70, -7.43,
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Table 3.15 Continued

Fleet FLT55: Norwegian Bar

Age 1980, 1981, 1982, 1983, 1984
1 .75, -.66, -.84, -.11, .04
2 .45, .57, -.27, - .58, .16
3 , .87, .48, .07, -.55, .36
4 1.29, .76, .38, -.74, .03
5 1.22, .71, .46, -.58, .02
6 .98, .82, .34, -.62, .56
7 .73, .45, .37, -1.34, -.74
8 .51, -.35, .91, -1.06, .02
9 No data for this fleet at this age

10 , No data for this fleet at this age
11 No data for this fleet at this age
12 No data for this fleet at this age
13 No data for this fleet at this age
14 No data for this fleet at this age

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 1.09, .27, .11, -.61, - .59, - .30, .06, .18, .46, .07
2 , .23, .35, .31, -.09, -.38, -.42, -.23, -.01, .36, .02
3 .10, - .04, -.14, .07, -.07, -.06, -.50, -.12, .32, .05
4 .08, -.31, -.55, -.30, -.10, .11, -.41, .19, .27, .45• 5 -.34, -.48, -.96, .09, .09, .31, -.24, -.09, .43, .39
6 -.50, -1.12, -.91, -.01, .49, .19, -.21, .05, .39, .45
7 , -.75, .53, -.52, .24, .32, .50, -.02, -.14, - .07, .53
8 , .53, .60, .51, .68, 1.32, -.27, -1.10, - .88, -.78, -.07
9 No data for this fleet at this age

10 , No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 No data for this fleet at this age
14 No data for this fleet at this age

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.E(Log q),

5,
-6.3591,

.4835,

6,
-6.5519,

.5822,

7,
-7.0534,

.5556,

8
-7.0133,

.7885,

e Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean log q

1, .48, 1.868, 9.83, .57, 15, .52, -5.95,
2, .58, 2.451, 9.06, .78, 15, .34, -6.09,
3, .71, 1.953, 8.03, .82, 15, .32, -6.03,
4, .86, .667, 7.00, .69, 15, .46, -6.08,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

5, .89, .511, 7.01, .68, 15, .44, -6.36,
6, .66, 1.601, 8.23, .70, 15, .36, -6.55,
7, .72, 1.443, 8.08, .74, 15, .38, -7.05,
8, 4.01, -5.703, -1.41, .27, 15, 1.59, -7.01,
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Table 3.15 Continued

Terminal year survivor and F Sl.l111la ries

Age Catehability dependent on age and year class strength

Year class = 1993

Fleet. Estimated. Int. Ext. Var. N. Sealed, Estimated
• Survivors. s.e, s.e, Ratio, , lJeights, F

FLT43: Russian Trawl. 1321732•• .761. .000. .00, 1. .150, .000
FLT44: Russian aeous. 1913005. , 1.982, •000. •00. 1• .022• .000
FLT45: Norwegian Sva. 659574., 1.053, •000, .00. 1• .078. .000
FLT52: Norwegian tra, 1.. .000, .000, .00, 0, .000, .000
FLT53: Russi an trawl, 1., •000, .000. .00• 0, .000. .000
FLT54: Norwegian Bar. 992310 •• •767, .000. •00 • 1• .148. .000
FLT55: Norwegian Bar. 739462., .550. •000. •00, 1• .287• .000

P shrinkage mean 479566•• •62 •••• .227• .000

F shrinkage mean 191541., 1.00.... .087, .001

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year. s.e, s.e , , Ratio,

687323 •• .29, .24. 7, .830, .000

Age 2 Catehability dependent on age and year elass strength •Year elass = 1992

Fleet. Estimated, Int. Ext. Var, N, Sealed, Estimated
• Survivors. s.e, s.e, Ratio. , Weights. F

FLT43: Russian Trawl, 357767., •515, .407, .79• 2, .143, .001
FLT44: Russian aeous, 475367., .850, .275, .32, 2, .053, .001
FLT45: Norwegian Sva, 817267•• .638, .003, .01, 2, .094, .000
FLT52: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT53: Russian trawl, 1., .000, .000, .00, 0, .000, .000
FLT54: Norwegian Bar, 785479., .469, .019, .04, 2, .173, .001
FLT55: Norwegian Bar, 678407•• .307, .200, •65, 2, .405 • .001

p shrinkage mean 368437., .64.. " .094, .001

F shrinkage mean 330028., 1.00.. " .038, .001

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, . s.e. , Ratio,

582561., .20, .12, 12, .605, .001

Age 3 Catehability dependent on age and year elass strength

Year class = 1991

Fleet, Estimated, Int, Ext. Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FLT43: Russian Trawl, 378933., .314, .268, .85, 3, .178, .012
FLT44: Russian aeous, 401767., .419, .252, .60, 3, .100, .012
FLT45: Norwegian Sva, 538189. , .423, .007, .02, 3, .098, .009
FLT52: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT53: Russian trawl, 1., .000, .000, .00, 0, .000, .000
FLT54: Norwegian Bar, 606820., .276, .046, .17, 3, .231, .008
FLT55: Norwegian Bar, 603995., .230, .099, .43, 3, .332, .008

p shrinkage mean 274540•• .65 .. " .043, .017

F shrinkage mean 187516. , 1.00" " .018, .025

lJeighted predietion

Survivors, Int, Ext. N. Var. F
at end of year, s.e, s.e, , Ratio,

500225., .13, .09, 17, .653, .009
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Table 3.15 Continued

Age 4 Catehability dependent on age and year elass strength

Year class = 1990

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FLT43: Russian Trawl, 500861., .249, .177, .71, 4, .168, .105
FLT44: Russian aeous, 375011. , .265, .121, .46, 4, .149, .138
FLT45: Norwegian Sva, 390062., .246, .074, .30, 4, .172, .133
FLT52: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT53: Russian trawl, 1., .000. •000, •00• O• .000. .000
FLT54: Norwegian Bar, 579295., .205, .063, .31, 4, .246, .092
FLT55: Norwegian Bar, 580510. , .216, .106, .49, 4, .221, .092

P shrinkage mean 180728. , .60•••• .032, .268

F shrinkage mean 496909. , 1.00" " .012, .106

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

476176. , .10, .07, 22, .679, .110

Age 5 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1989

e Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FLT43: Russian Trawl, 335307. , .235, .151, .64, 5, .150, .248
FLT44: Russian aeous, 246299., .226, .131, .58, 5, .166, .324
FLT45: Norwegian Sva, 265605., .214, •097, .45 • 5, .185, .304
FLT52: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT53: Russian trawl, 1., .000, .000, .00, 0, .000, .000
FLT54: Norwegian Bar, 252496. , .179, .123, .68, 5, .262, .317
FLT55: Norwegian Bar, 261108. , .192, .125, .65, 5, .225, .308

F shrinkage mean 301429., 1.00"" .012, .272

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

267457., .09, .05, 26, .584, .300

•
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Table 3.15 Continued

Age 6 Catchabilityeonstant w.r.t. time and dependent on age

Year class = 1988

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e. s.e, Ratio, , Ueights, F

FlT43: Russian Trawl, 88353., .218, .336, 1.54, 6, .149, .460
FlT44: Russian aeous, 72452. , .212, .162, .76, 6, .164, .538
FlT45: Norwegian Sva, 94358. , .202, .253, 1.25, 6, .182, .436
FlT52: Norwegian tra, 1. , .000, .000, .00, 0, .000, .000
FlT53: Russian trawl, 1. , .000, .000, .00, 0, .000, .000
FLT54: Norwegian Bar, 78115., .165, .221, 1.34, 6, .278, .507
FlT55: Norwegian Bar, 69469., .183, .187, 1.02, 6, .211, .555

F shrinkage mean 93256., 1.00" " .016, .440

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

79579., .09, .10, 31, 1.121, .495

Age 7 Catehability constant w.r.t. time and dependent on age

Year class =1987

Fleet, Estfmated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Ueights, F •FlT43: Russian Trawl, 13776., .228, .322, 1.41, 7, .134, .937

FlT44: Russian aeous, 11264. , .221, .162, .74, 7, .143, 1.064
FlT45: Norwegian Sva, 12329. , .205, .259, 1.27, 7, .182, 1.006
FlT52: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FlT53: Russian trawl, 1., .000, .000, .00, 0, .000, .000
FlT54: Norwegian Bar, 13761. , .165, .200, 1.22, 7, .295, .938
FlT55: Norwegian Bar, 13005. , .189, .152, .80, 7, .212, .972

F shrinkage mean 44915., 1.00"" .035, .389

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

13496. , .09, .10, 36, 1.067, .947
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Table 3.15 Continued

Age 8 Catehabilityeonstant w.r.t. time and dependent on age

Year elass = 1986

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FLT43: Russi an Trawl, 11798. , .230, .185, .80, 8, .131, .542
FLT44: Russian aeous, 8875., .224, .146, .65, 8, .130, .671
FLT45: Norwegian Sva, 14598. , .196, .039, .20, 8, .211, .458
FLT52: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT53: Russian trawl, 1., .000, .000, .00, 0, .000, .000
FLT54: Norwegian Bar, 11551., .160, .058, .36, 8, .299, .550
FLT55: Norwegian Bar, 11318. , .186, .038, .20, 8, .204, .559

F shrinkage mean 21072. , 1.00"" .025, .338

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

11887. , .09, .05, 41, .541, .539

Age 9 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1985

• Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FLT43: Russian Trawl, 14174., .218, .084, .39, 8, .132, .342
FLT44: Russian aeous, 12402. , .215, .203, .94, 8, .132, .383
FLT45: Norwegian Sva, 15800., .190, .130, .68, 8, .195, .312
FLT52: Norwegian tra, 12755., .935, .000, .00, 1, .018, .374
FLT53: Russian trawl, 4993., .821, .000, .00, 1, .023, .769
FLT54: Norwegian Bar, 15120. , .155, .125, .80, 8, .281, .324
FLT55: Norwegian Bar, 14199., .180, .117, .65, 8, .197, .341

F shrinkage mean 14306. , 1.00" " .022, .339

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

14118., .09, .06, 43, .696, .344
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Table 3.15 Continued

Age 10 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1984

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , IJeights, F

FlT43: Russian Trawl, 8141., .224, .131, .58, 8, .122, .396
FlT44: Russian aeous, 8318., .215, .185, .86, 8, .129, .389
FlT45: Norwegian Sva, 12223. , .195, .172, .88, 8, .183, .280
FlT52: Norwegian tra, 8316. , .773, .068, .09, 2, .031, .389
FlT53: Russian trawl, 4616. , .596, .056, .09, 2, .055, .619
FlT54: Norwegian Bar, 10130. , .158, .111, .70, 8, .266, .330
FlT55: Norwegian Bar, 9307., .185, .163, .88, 8, .182, .354

F shrinkage mean 7391., 1.00"" .032, .429

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

9234., .09, .07, 45, .716, .358

Age 11 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1983

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Rati 0, , IJeights, F

FlT43: Russian Trawl, 6612., .252, .115, .46, 8, .101, .767
FlT44: Russian aeous, 7008., .246, .209, .85, 7, .101, .736
FlT45: Norwegian Sva, 10182., .217, .139, .64, 8, .166, .559
FlT52: Norwegian tra, 10372. , .702, .256, .37, 3, .059, .551
FlT53: Russian trawl, 3603., .553, .193, .35, 3, .093, 1.137
FlT54: Norwegian Bar, 8269., .174, .077, .44, 8, .244, .653
FlT55: Norwegian Bar, 8079., .208, .193, .93, 8, .156, .665

F shrinkage mean 13947. , 1.00,,, , .080, .436

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

8017. , .13, .07, 46, .563, .665
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Table 3.15 Continued

Age 12 Catehabilityeonstant w.r.t. time and dependent on age

Year class =1982

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , I.Ieights, F

FLT43: Russian Trawl, 528., .317, .229, .72, 8, .033, 1.095
FLT44: Russian aeous, 568., .297, .230, .77, 6, .031, 1.048
FLT45: Norwegian Sva, 563., .267, .043, .16, 8, .062, 1.053
FLT52: Norwegian tra, 606., .284, .176, .62, 4, .534, 1.006
FLT53: Russian trawl, 232., .562, .638, 1.13, 4, .074, 1.711
FLT54: Norwegian Bar, 420., .213, .098, .46, 8, .085, 1.253
FLT55: Norwegian Bar, 524. , .256, .135, .53, 8, .052, 1.101

F shrinkage mean , 846., 1.00"" .129, .808

I.Ieighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

560., .21, .08, 47, .371, 1.057

Age 13 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1981

• Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , I.Ieights, F

FLT43: Russian Trawl, 128. , .457, ;379, .83, 8, .012, .489
FLT44: Russian aeous, 110. , .452, .284, .63, 5, .009, .551
FLT45: Norwegian Sva, 48., .354, .113, .32, 7, .026, .990
FLT52: Norwegian tra, 50. , .301, .266, .89, 5, .545, .953
FLT53: Russian trawl, 29. , .690, .519, .75, 4, .136, 1.326
FLT54: Norwegian Bar, 84., .286, .185, .65, 8, .032, .675
FLT55: Norwegian Bar, 92. , .355, .296, .83, 8, .018, .628

F shrinkage mean 127. , 1.00"" .222, .490

I.Ieighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e. , Ratio,

60. , .29, .11, 46, .388, .850

Age 14 Catehabilityeonstant w.r.t. time and age (fixed at the value for age) 13

Year elass =1980

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , I.Ieights, F

• FLT43: Russian Trawl, 10. , .429, .299, .70, 7, .006, 1.006
FLT44: Russian Beous, 18. , .534, .402, .75, 4, .004, .678
FLT45: Norwegian Sva, 17. , .348, .261, .75, 6, .013, .710
FLT52: Norwegian tra, 9. , .302, .206, .68, 6, .572, 1.047
FLT53: Russian trawl, 12. , .575, .508, .88, 4, .092, .895
FLT54: Norwegian Bar, 15. , .273, .197, .72, 8, .016, .752
FLT55: Norwegian Bar, 11., .347, .233, .67, 8, .009, .953

F shrinkage mean 18. , 1.00"" .287, .661

I.Ieighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

12. , .34, .09, 44, .260, .900

63



Table 3.16

Run title : Arctic Cod (run: H521H52)

At 9-0ct-95 16:23:35

Terminal Fs derived using XSA (Yith F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
1, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0001,
2, .0014, .0006, .0008, .0000, .0013, .0013, .0019, .0023, .0140, .0302,
3, .0223, .0394, .0296, .0242, .0228, .0406, .0212, .0390, .1949, .2124,
4, .1101, .1028, .1515, .2057, .2209, .1416, .1022, .1661, .1981, .4952,
5, .3883, .2103, .1797, .4073, .4798, .3821, .2277, .2965, .3516, .5356,
6, .4458, .3781, .2007, .4649, .5367, .5703, .2355, .3844, .3903, .5050,
7, .3962, .4655, .4261, .3984, .'7676, .6192, .5174, .3140, .4205, .4432,
8, .5204, .5652, .6729, .5186, .9268, .8375, .8320, .6674, .6424, .4861,
9, .6973, .6965, .8392, .7784, 1.1442, .9598, .9326, 1.1402, 1.0097, .4055,

10, .7804, .7255, .8304, .7309, .9990, .9964, .7684, 1.2436, .7421, .9799,
11, .7376, .4685, .9118, .5904, 1.1652, .7073, .6722, 1.2207, .5912, 1.0088,
12, .5132, .6208, .9341, .3900, .9659, .4561, .5555, .7818, .6319, .6318,
13, 1.3556, .6567, .8836, 1.3487, .8623, .7110, .5185, 1.1510, .4038, 1.7923,
14, .8253, .6393, .8893, .7754, 1.0392, .7738, .6959, 1.1206, .6821, .9745,

+gp, .8253, .6393, .8893, .7754, 1.0392, .m8, .6959, 1.1206, .6821, .9745,
FBAR 5-10, .5381, .5069, .5248, .5497, .8090, .7276, .•5856, .6743, .5928, .5592,

•
Table 8 Fishing mortality CF) at age
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
1, .0000, .0008, .0000, .0000, .0000, .0001, .0000, .0000, .0000, .2078,
2, .0017, .0049, .0157, .0036, .0014, .0023, .0012, .0005, .0002, .0655,
3, .0829, .1647, .1330, .1449, .0484, .0309, .0238, .0640, .0203, .0231,
4, .2084, .3098, .5658, .2223, .2072, .1282, .0973, .1995, .1944, .1212,
5, .5202, .4759, .7526, .6690, .3460, .3532, .2274, .2945, .3062, .2903,
6, .7002, .5706, .6782, .8474, .5444, .6219, .5114, .5466, .4810, .5708,
7, .7012, .6935, .6759, .8416, .6578, .6708, .8507, .7904, .7719, 1.0747,
8, .7020, .8842, .9059, .9344, .7447, .6993, 1.0686, .9975, 1.0064, 1. 2001,
9, .6121, .m1, 1.2159, 1.2942, 1.0530, .8501, 1.2342, 1.1283, 1.0044, 1.2047,

10, .4724, .4602, .7655, .9902, .9511, 1.0901, .9457, .6804, .8511 , 1.0064,
11, 1.2006, .3074, .6259, 1.8531, 1.2697, 1.3356, 1.0953, .5067, .4863, .8230,
12, .8564, 1.0504, .2401, 1.4998, 1.3521, .8467, .7991, 1.2606, .2485, .7154,
13, 1.4780, .5108, .9852, 2.4655, .8264, 1.6901, 1.4769, .4624, 1.1669, .3022,
14, .9340, .6259, .7742, 1.6426, 1.1034, 1.1767, 1.1235, .8160, .7589, .8187,

+gp, .9340, .6259, .7742, 1.6426, 1.1034, 1.1767, 1.1235, .8160, .7589, .8187,
FBAR 5-10, .6180, .6429, .8324, .9295, .7162, .7142, .8063, .7396, .7368, .8912, •Run title : Arctic Cod (run: H52/H52)

At 9-0ct-95 16:23:35

Terminal Fs derived using XSA (Yith F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-94

AGE
1, .2830, .4986, .5468, .9267, .2238, .1132, .0919, .3906, 2.3741, 2.3589, 1.7079,
2, .0866, .5389, .7951, .1264, .0006, .0533, .0676, .1153, .6981, .4730, .4288,
3, .0521, .2038, .1167, .0192, .0238, .0078, .0966, .0323, .4841, .7971, .4378,
4, .1468, .1704, .1595, .1095, .1252, .0400, .0544, .1158, .0846, .1191, .1065,
5, .3602, .4788, ,.5030, .3616, .2073, .0913, .1627, .2322, .2914, .2748, .2661,
6, .5875 , .7776, .9671, .6680, .3699, .1681, .2342, .3501, .5188, .4597, .4429,
7, .9883, 1.0224, 1.1008, 1.1398, .6148, .2273, .3599, .3741, .4308, .9171, .5740,
8, 1.1096, 1.1888, 1.0289, 1.0463, .9229, .3484, .3203, .4065, .3338, .5503, .4302,
9, 1.0374, .9486, .9694, 1.1040, .9308, .3726, .3860, .3734, .3498, .3979, .3737,

10, .6940, 1.0592, 1.4999, .9845, 1.0752, .4059, .3180, .3756, .4873, .4332, .4321,
11, .6021, .7428, .8589, 1.0640, .3487, .3584, .1279, .2311, .6372, .6936, .5206,
12, .5387, 1.4583, 1.1682, 1.2454, . .3241, .1685, .1084, .4781, 1.1274, 1.0641, .8899,
13, .5542, .5596, .8037, .8978, .0517, .7464, .0161, .0539, .9294, .8581, .6138,
14, .4251, .8383, 1.0885, .9690, .3760, .3915, .1632, .1732, .7302, .9238, .6090,

+gp, .4251, .8383, 1.0885, .9690, .3760, .3915, .1632, .1732, .7302, .9238,
FBAR 5-10, .7962, .9126, 1.0115, .8840, .6868, .2689, .2969, .3520, .4020, .5055,
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Table 3.17

RI.I'l title : Arctic Cod (run: H52/H52)

At 9-0ct-95 16:23:35

Terminal Fs derived using XSA (~ith F shrinkage)

Table 10 Stock nllfber at age (start of year) Nunbers*10**-4
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
1, 194890, 25566, 16843, 29709, 61125, 153496, 274669, 80262, 96n6, 92821,
2, 195505, 159562, 20932, 13790, 24323, 50045, 125671, 224876, 65713, 79234,
3, 78647, 159837, 130560, 17124, 11290, 19889, 40920, 102691, 183688, 53053,
4, 27556, 62968, 125802, 103775, 13684, 9035, 15636, 32801, 80861, 123765,
5, 26892, 20208, 46519, 88517, 69166, 8983, 6420, 11558, 22744, 54305,
6, 21051, 14932, 13407, 31822, 48225, 35047, 5019, 4186, 7035, 13102,
7, 8596, 11036, 83n, 8981, 16367, 23084, 16223, 3247, 2333, 3899,
8, 2299. 4736, 5673, 4479. 4937, 6219, 10175, 7918. 1942, 1255,
9. 786, 1118, 2203, 2370, 2183. 1600. 2204. 3625. 3326, 836.

10, 299. 320, 456. n9, 891, 569. 502, 710, 949. 992,
11. 246. 112. 127, 163. 307, 269, 172, 190, 168, 370,
12, 36, 96. 58, 42, 74, 78, 108, 72, 46, 76,
13, 10. 18. 42, 19, 23, 23, 41, 51, 27. 20,
14. 18, 2. 8, 14, 4, 8, 9, 20, 13. 15,

+gp, 35. 16. 3, 9. 8, 7. 5, 6. 12. 11,
TOTAL • 556866, 460530. 371009. 301591, 252608. 308352. 497n5, 472214, 465634, 423752,

•
Table 10 Stock nunber at age (start of year> Numbers*10**-4
YEAR, 1975. 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
1, 52661, 97963, 30120, 21232, 23923, 23841. 25508. 57849, 80765, 225637,
2, 75985, 43115, 80141, 24660, 17383, 19586, 19516, 20884, 47362, 66124,
3. 62939. 62104, 35127, 64593, 20118, 14212, 15999, 15960, 17090, 38769.
4, 35124. 47433, 43125. 251n. 45752, 15693. 11282, 12791, 12257, 13711,
5. 61754, 23347, 28489, 20051. 16505, 30447. 11302, 8380, 8578, 8262,
6. 26023. 30053, 118n, 10989, 8409. 9561, 17510, 7371, 5111. 5171,
7. 6474. 10578, 13907, 4935, 3855, 3994, 4203, 8596, 3494, 2587,
8. 2049, 2629. 4329, 5792, 1741, 1635, 1672, 1470, 3193. 1322,
9, 632, 832. 889, 1432, 1863, 6n, 665, 470, 444, 956.

10, 456, 280, 314, 216, 321, 532, 237, 159, 125, 133.
11. 305, 233, 145, 120, 66, 102, 146, 75, 66, 44,
12, 110, 75, 140, 63, 15, 15, 22, 40, 37, 33,
13. 33. 38. 22. 90, 12, 3, 5, 8, 9. 24.
14, 3. 6. 19. 7, 6, 4, 0, 1, 4, 2,

+gp, 7. 12. 11, 7, 7, 1, 0, 1, 1, 2,

e TOTAL. 324556. 318698, 248654. 179364, 1399n, 120304. 108069, 134055, 178535, 362775.

RI.I'l title : Arctic Cod (run: H521H52)

At 9-0ct-95 16:23:35

Terminal Fs derived using XSA (~ith F shrinkage)

Table 10 Stock nllfber at age (start of year) Numbers*10**-4
YEAR, 1985, 1986, 1987. 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995. GMST

AGE
1, 105375. 126111, 53276, 82319, 101425, 143546, 220249, 437863, 1533038, 1751856, O. 7362, 150080. 65010, 62713. 25246, 26679, 66391, 104948, 164487, 242574, 116852, 135219. 5323, 50706, 1126n, 31051. 23185, 18215. 21831, 51537. 80305. 120000. 98811. 59457, 400
4. 31015, 39408, 75247, 22623, 18622. 14563. 1m4, 38311. 63659. 60543, 36234. 297
5. 9944. 21926. 27210, 52523, 16601, 13452, 11455, 13751. 27935, 47890, 43763. 202
6. 5060, 5679, 11121, 13472. 29953, 11047. 10053, 7970, 8926. 17091, 29642. 1197, 2392, 2302, 2136. 3461, 5656, 16941, 7645, 6512, 4598. 4350, 8781. 59
8. 723. 729. 678, 582, 907, 2504, 11050, 4367. 3667. 2447, 1420. 25
9. 326. 195. 182, 198, 167, 295, 1447. 6568, 2381, 2150. 1156. 8

10, 235. 95, 62, 56, 54, 54, 166, 805, 3702, 1374, 1184, 2". 40. 96, 27, 11. 17. 15, 29. 99, 453. 1862. 731,12. 16. 18. 37, 9. 3. 10. 9. 21. 64. 196. 758.13, 13. 7, 3. 10, 2. 2, 7. 6, 11. 17. 55,
14. 14. 6. 3,

"
3, 2, 1. 6, 5, 3, 6,

+gp, 12, 0, 1, 3. 2, 1, 4, 3, O. 1. 1.TOTAL. 355951, 374259. 263750, 223701. 218307. 290652, 436334, 761074. 2011012, 2105442. 318409,
": >.: .. ,

~ : ", .....~ .
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Table 3.18

Run title : Arctic Cod (run: H54/H54)

At 18·OCt-95 14:55:16

Tradi tional vpa using screen input for terminal F

Table 8 Fishing mortality (F) at age
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
3, .0225, .0398, .0298, .0244, .0230, .0409, .0213, .0393, .1960, .2135,
4, .1109, .1036, .1525, .2069, .2218, .1422, .1028, .1672, .1995, .4961,
5, .3894, .2117, .,81" .4088, .4809, .3829, .2286, .2977, .3533, .5373,
6, .4470, .3797, .2024, .4671, .5384, .5713, .2368, .3853, .3919, .5072,
7, .3980, .4673, .4284, .4012, .7688, .6214, .5195, .3159, .4217, .4455,
8, .5218, .5672, .6742, .5221, .9271, .8390, .8338, .6701, .6437, .4875,
9, .6979, .6973, .8395, .7795, 1.1416, .9599, .9343, 1.1369, 1.0102, .4089,

10, .7809, .7263, .8296, .7333, .9966, .9938, .mo, 1.2387, .7436, .9818,", .7375, .4721, .9097, .5924, 1.1604, .7081, .6731, 1.2199, .5939, 1.0065,
12, .5148, .6223, .9372, .3923, .9634, .4587, .5585, .7819, .6391, .6365,
13, 1.3471, .6584, .8824, 1.3452, .8615, .7109, .5224, 1.1459, .4069, 1.7817,
14, .8250, .6390, .8890, .7750, 1.0390, .7740, .6960, 1.1210, .6820, .9750,

+gp, .8250, .6390, .8890, .7750, 1.0390, .7740, .6960, 1.1210, .6820, .9750,
FBAR 5-10, .5392, .5082, .5259, .5520, .8089, .7281, .5875, .6741, .5941, .5614,

•
Table 8 Fishing mortality (F) at age
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
3, .0836, .1659, .1339, .1458, .0488, .0312, .0240, .0645, .0205, .0205,
4, .2098, .3119, .5668, .2237, .2085, .1293, .0982, .2010, .1958, .1224,
5, .5215, .4775, .7532, .6694, .3480, .3551, .2293, .2968, .3084, .2926,
6, .7015, .5724, .6793, .8467, .5466, .6240, .5139, .5493, .4846, .5740,
7, .7035, .6962, .6783, .8410, .6595, .6738, .8520, .7925, .7751, 1.0751,
8, .7042, .8867, .9088, .9357, .7452, .7021, 1.0682, .9976, 1.0070, 1.1983,
9, .6136, .7769, 1.2138, 1.2914, 1.0535, .8492, 1.2278, 1.1250, 1.0044, 1.2000,

10, .4778, .4635, .m7, .9910, .9532, 1.0905, .9409, .6800, .8504, 1.0063,", 1.1997, .3136, .6313, 1.8478, 1.2622, 1.3288, 1.0964, .5062, .4877, .8220,
12, .8546, 1.0522, .2469, 1.4937, 1.3545, .8580, .7978, 1.2584, .2494, .7154,
13, 1.4679, .5124, .9914, 2.4481, .8296, 1.6835, 1.4692, .4642, 1.1634, .3032,
14, .9340, .6260, .7740, 1.6430, 1.1030, 1.1770, 1.1240, .8160, .7590, .8190,

+gp, .9340, .6260, .7740, 1.6430, 1.1030, 1.1770, 1.1240, .8160, .7590, .8190,
FBAR 5-10, .6204, .6455, .8345, .9292, .7177, .7158, .8053, .7402, .7383, .8910,

•
Table 8 Fishing mortality (F) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, fBAR 92-94

AGE
3, .0434, .0184, .0212, .0193, .0239, .0079, .0111, .0324, .0124, .0090, .0179,
4, .1483, .1714, .1601, .1099, .1256, .0403, .0549, .1164, .0849, .1191, .1068,
5, .3629, .4819, .5037, .3619, .2078, .0916, .1635, .2340, .2920, .2748, .2669,
6, .5906, .7799, .9677, .6672, .3702, .1687, .2347, .3509, .5214, .4597, .4440,
7, .9894, 1.0226, 1.0993, 1.1362, .6141, .2281, .3602, .3742, .4315, .9171, .5743,
8, 1.1095, 1.1858, 1.0290, 1.0437, .9199, .3496, .3213, .4065, .3341, .5503, .4303,
9, 1.0371, .9523, .9680, 1.1023, .9275, .3743, .3877, .3746, .3502, .3979, .3742,

10, .6953, 1.0578, 1.4925, .9804, 1.0712, .4073, .3204, .3781, .4886, .4332, .4333,
11, .6072, .7448, .8602, 1.0584, .3501, .3607, .1291, .2338, .6404, .6936, .5226,
12, .5407, 1.4519, 1.1623, 1.2364, .3253, .1700, .1097, .4809, 1.1246, 1.0641, .8899,
13, .5561, .5628, .8058, .8915, .0520, .7438, .0163, .0546, .9294, .8581, .6140,
14, .4260, .8380, 1.0870, .9710, .3750, .3920, .1640, .1750, .7340, .9238, .6109,

+gp, .4260, .8380, 1.0870, .9710, .3750, .3920, .1640, .1750, .7340, .9238,
FBAR 5-10, .7975, .9134, 1.0100, .8819, .6851, .2699, .2980, .3530, .4030, .5055,
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Table 3.19

Run title : Aretie Cod (run: H54/H54)

At 18-OCt-95 14:55:16

Traditional vpa using sereen input for. terminal F

Table 10 Stock number at age (start of year) Nl.IIlbers*10**-3
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
3, IT809O, 15823IT, 1292664, 169748, 111970, 197051, 404981, 1015587, 1818303, 525330,
4, 272729, 622846, 1245045, 1027225, 135629, 89590, 154865, 324568, 799413, 1223750,
5, 266135, 199849, 459765, 875147, 683854, 88953, 63625, 114403, 224809, 536116,
6, 208175, 147618, 132409, 314070, 476086, 346146, 49659, 41445, 69546, 129276,
7, 84947, 109007, 82674, 88545, 161181, 227518, 160064, 32085, 23081, 38479,
8, 22702, 46716, 55931, 44102, 48535, 61173, 100065, 77949, 19154, 12396,
9, IT49, 11030, 21692, 23334, 21422, 15724, 21644, 35588, 32653, 8238,

10, 2948, 3157, 4496, 7671, 8762, 5600, 4930, 6962, 9348, 9735,
11, 2426, 1105, 1250, 1606, 3017, 2648, 1697, 1865, 1652, 3638,
12, 356, 950, 564, 412, 721, IT4, 1068, 709, 451, 747,
13, 98, 114, 411, 181, 228, 227, 401, 500, 266, 195,
14, 116, 21, 74, 141, 39, 79, 91, 194, 130, 145,

+gp, 347, 162, 26, 93, IT, 71, 54, 64, 121, 108,
TOTAL, 16468IT, 2725013, 3291008, 2552278, 1651526, 1035554, 963142, 1651920, 2998927, 2488152,

•
Table 10 Stock number at age (start of year) Nl.IIlbers*10**-3
YEAR, 1975, 1916, 19IT, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
3, 622068, 614203, 34m6, 639616, 198956, 140412, 158188, 157838, 168189, 382683,
4, 347422, 468458, 425991, 249016, 452643, 155129, 111428, 126437, 121152, 135387,
5, 610055, 230616, 280787, 197882, 163018, 300842, 111608, 82693, 84672, 81549,
6, 256488, 296492, 117121, 108248, 82949, 94240, 172683, 72656, 50314, 50924,
7, 63735, 104119, 136946, 48614, 38004, 39317, 41339, 84565, 34346, 25372,
8, 20179, 25821, 42494, 56898, 11165, 16090, 16410, 14437, 31344, 12954,
9, 6233, 8110, 8710, 14021, 18275, 6670, 6528, 4617, 4359, 9375,

10, 4481, 2763, 3016, 2119, 3156, 5218, 2336, 1566, 1227, 1307,
11, 2986, 2275, 1423, 1162, 644, 996, 1436, 747, 649, 429,
12, 1089, 737, 1361, 620, 150, 149, 216, 393, 368, 326,
13, 323, 379, 211, 871, 114, 32, 52, 80, 91, 235,
14, 27, 61, 186, 64, 62, 41, 5, 10, 41, 23,

+gp, 66, 124, 109, 68, 73, 13, 2, 10, 10, 23,
TOTAL, 1935152, 1754218, 1366151, 1319196, 975207, 759147, 622230, 546046, 497363, 700587,

e

Table 10 Stock number at age (start of year) Nl.IIlbers*10**-3
YEAR, 1985, 1986, 1981, 1988, 1989, 1990, 1991, 1992, 1993, . 1994, 1995, GMST

AGE .
3, 502168, 1117817, 304595, 230326, 180669, 215767, 511540, 798397, 1195624, 908848, 0, 4788
4, 306011, 390133, 746738, 224701, 184914, 144421, 175263, 380046, 632832, 603085, 335351, 3712
5, 98075, 216058, 269098, 520932, 164824, 133565, 113574, 135832, 276968, 475948, 438324, 2593
6, 49831, 55860, 109246, 133138, 291009, 109627, 99780, 78964, 88011, 169331, 296044, 1530
7, 23484, 22601, 20966, 33984, 55936, 167933, 75822, 64601, 45518, 42779, 87545, 779
8, 7089, 7149, 6655, 5718, 8933, 24781, 109450, 43303, 36381, 24206, 13999, 359
9, 3200, • 1914, 1788, 1947, 1649, 2915, 14303, 64986, 23610, 21326, 11431, 158

10, 2312, 929, 605, 556, 529, 534, 1641, 7947, 36582, 13619, 11728, 61
11, 391, 944, 264, 111, 171, 149, 291, 975, 4458, 18374, 7230, 24
12, 154, 175, 367, 91, 32, 99, 85, 209, 632, 1924, 7518, 9
13, 131, 74, 33, 94, 22, 19, 68, 62, 106, 168, 543, 4
14, 142. 61. 34. 12. 32. 17. 7, 55. 48. 34, 58. 1

+gp, 120, 2, 13, 26, 25, 7, 36, 21, 4, 5, 13,
TOTAL, 993169, 1813715, 1460404, 1151639, 894802, 799832, 1101860, 1575406, 2340778, 2279649, 1209786,

... .,.\ . ',. j , ,.. '.- .. . i' ,~
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Table 3.20

Run title : Arctic Cod (run: H54/H54)

At 18-OCt-95 14:55:16

Treditional vpa using screen input for terminal F

Table 14 Stock biomass at age with SOP (start of year) Tannes
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
3, 453419, 968383, 738326, 105490, 63635, 124673, 294343, 712129, 1350918, 350705,
4, 244505, 586415, 1094041, 982109, 118587, 87205, 173164, 350134, 913735, 1256865,
5, 369820, 291647, 626205, 1296900, 926783, 134206, 110271, 191292, 398285, 853466,
6, 438584, 326611, 273421, 705648, 978220, 791785, 130487, 105066, 186806, 312021,
7, 262739, 354078, 250631, 292065, 486201, 764038, 617475, 119411, 91018, 136347,
8, 95656, 206720, 230991, 198178, 199451, 279857, 525879, 395218, 102896, 59835,
9, 42861, 64072, 117605, 137648, 115564, 94433, 149321, 236875, 230278, 52204,

10, 20352, 22886, 30424, 56473, 58988, 41973, 42443, 57829, 82270, 76990,
11, 20116, 9627, 10162, 14203, 24397, 23841, 17554, 18610, 17463, 34567,
12, 3464, . 9704, 5382, 4275, 6898, 8173, 12956, 8296, 5591, 8321,
13, 1096, 2051, 4585, 2164, 2491, 2764, 5598, 6745, 3794, 2501,
14, 2197, 272, 902, 1879, 469, 1067, 1420, 2916, 2069, 2066,

+gp, 4664, 2286, 341, 1333, 1013, 1033, 912, 1040, 2081, 1665,
TOTALBIO, 1959473, 2844753, 3383015, 3798363, 2982694, 2355048, 2081823, 2205562, 3387202, 3147551,

Table 14 Stock biomass at age with SOP (start of year) Tannes
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

AGE
3, 229514, 335881, 61856, 41960, 56066, 86165, 237925, 359550, 419016, 214625,
4, 276736, 340691, 361059, 77561, 97584, 98046, 193604, 353710, 74n19, 456828,
5, 166632, 318518, 325283, 349636, 146627, 154682, 190391, 236526, 507514, 650561,
6, 145562, 132180, 223965, 201696, 451631, 188249, 238813, 215736, 252923, 386830,
7, 97297, 81281, 70151, 87979, 151596, 445970, 240985, 252133, 188690, 147212,
8, 35500, 355n, 33595, 23575, 43428, 111580, 464523, 215810, 202544, 120672,
9, 19616, 11088, 10669, 11519, 10522, 17955, 102146, 430535, 159105, 145983,

10, 17686, 6715, 4502, 4106, 4217, 4104, 12247, 88915, 309523, 105986,", 3596, 8202, 2362, 987, 1634, 1371, 2607, 9030, 47584, 157932,
12, 1665, 1n8, 3852, 951, 355, 1067, 891, 2273, 6868, 16556,
13, 1623, 864, 404, 1127, 281, 233, 824, n8, 1326, 2102,
14, 1963, 801, 462, 163, 454, 235, 98, 763, 671, 476,

+gp, . 1789, 27, 190, 3n, 381, 101, 529, 411, 63, 81,
TOTALBIO, 999181, 1273602, 1098350, 801637, 964n6, 1109760, 1685582, 2166171, 2843546, 2405848,
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Table 3.21

Run title : Arctic Cod (run: H54/H54)

At 18-OCt-95 14:55:16

Traditional vpa using screen input for terminal F

Table 15 Spawning stock biomass with SOP (spawning time) Tannes
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 19n, 1973, 1974,

ACE
3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
4, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
5, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
6, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
7, 0, 0, O· 0, 0, 0, 0, 0, 0, 0,,
8, 95656, 206nO, 230991, 198178, 199451, 279857, 525879, 395218, 102896, 59835,
9, 42861, 640n, 117605, 137648, 115564, 94433, 149321, 236875, 230278, 52204,

10, 20352, 22886, 30424, 56473, 58988, 41973, 42443, 57829, 82270, 76990,
11, 20116, 9627, 10162, 14203, 24397, 23841, 17554, 18610, 17463, 34567,
12, 3464, 9704, 5382, 4275, 6898, 8173, 12956, 8296, 5591, 8321,
13, 1096, 2051, 4585, 2164, 2491, 2764, 5598, 6745, 3794, 2501,
14, 2197, 2n, 902, 1879, 469, 1067, 1420, 2916, 2069, 2066,

+gp, 4664, 2286, 341, 1333, 1013, 1033, 912, 1040, 2081, 1665,
TOTSPBIO, 190406, 317618, 400391, 416152, 409271, 453141, 756083, n7531, 446441, 238149,

•
Tabte 15 Spawning stock biomass with SOP (spawning time) Tomes
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
3, 0, 0, 0, 0, 0, 0, 0, 0, 598, 0,
4, 0, 0, 0, 0, 0, 0, 0, 6807, 9629, 7748,
5, 0, 0, 0, 0, 0, 0, 0, 13801, 13576, 26602,
6, 0, 0, 0, 0, 0, 0, 0, 62505, 37564, 43818,
7, 0, 0, 0, 0, 0, 0, 0, 204182, 85086, 53804,
8, 85424, 124220, 198292, 268419, 86431, 73591, 85222, 59908, 127520, 52267,
9, 34637, 51596, 53356, 86831, 120802, 40051, 44504, 28217, 25661, 54621,

10, 31078, 21774, 23514, 16374, 26031, 39097, 19877, 12980, 9295, 9600,
", 24878, 21541, 13067, 10786, 6381, 8965, 14673, 7435, 5909, 3787,
12, 10640, 8181, 14664, 6748, 1742, 1575, 2589, 4587, 3932, 3379,
13, 3642, 4852, 2613, 10925, 1525, 385, 715, 1071, 1123, 2803,
14, 336, 868, 2567, 893, 918, 550, 74, 146, 560, 310,

+gp, 895, 1910, 1626, 1023, 1173, 183, 27, 158, 151, 334,
TOTSPBIO, 191530, 234942, 309701, 401998, 245004, 164398, 167680, 401796, 320604, 259073,

Tabte 15 Spawning stock biomass with SOP (spawning time) Tannes
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

ACE
3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
4, 2767, 6814, 3611, 776, 0, 1961, 5808, 3537, 22432, 4568,
5, 16663, 28667, 29275, 10489, 2933, 9281, 1904, 18922, 35526, 52045,
6, 48036, 25114, 51512, 50424, 67745, 37650, 54927, 66878, 53114, 116049,
7, 57405, 45517, 18941, 46629, 59122, 209606, 159050, 184057, 105666, 80967,
8, 30175, 27038, 20493, 18624, 25623, 69180, 380909, 198545, 180264, 101365,
9, 18047, 9868, 8642, 11519, 8733, 14544, 98060, 409009, 151150, 138684,

10, 17686, 6715, 3601, 4106, 4217, 3899, 12247, 88915, 306428, 103866,
", 3596, 8202, 2362, 987, 1634, 1371, 2607, 9030, 47584, 157932,
12, 1665, 1778, 3852, 951, 355, 1067, 891, 2273, 6868, 16556,
13, 1623, 864, 404, 1127, 281, 233, 824, 778, 1326, 2102,
14, 1963, 801, 462, 163, 454, 235, 98, 763, 671, 476,

+gp, 1789, 27, 190, 377, 381, 101, 529, 411, 63, 81,
TOTSPBIO, 201416, 161406, 143344, 146172, 171478, 349128, 717855, 983118, 911092, 774693,

.; .~ .','
";'.: .~ ~ ... • :"''C'''
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Table3.22

Run title : Arctic Cod (run: H54/H54)

At 18-OCt-95 14:55:16

Table 17 SlIIIII8ry (with SOP correction)

Traditional vpa using screen input for terminal F

RECRUITS, TOTALBIO, TOTSPBIO, lANDINGS, YIElD/SSB, SOPCOFAC, FBAR 5-10,
Age 3

1946, n9759, 4231927, 2585409, 706000, .2731, .6735, .1928,
1947, 419945, 3410905, 1805121, 882017, .4886, .5708, .3130,
1948, 440690, 3129347, 1355197, 774295, .5714, .6152, .3521,
1949, 466659, 3007242, 1153489, 800122, .6937, .6799, .3705,
1950, 705512, 3106404, 1197239, 731982, .6114, .7781, .3652,
1951, 1085887, 3613344, 1271431, 827180, .6506, .8813, .3983,
1952, 1190838, 3245128, 876072, 876795, 1.0008, .7499, .5386,
1953, 1592006, 3918483, 760081, 695546, .9151, .8396, .3605,
1954, 644331, 3858692, 643244, 826021, 1.2841, .7790, .4006,
1955, 2n941, 3874768, 708237, 1147841, 1.6207, .8170. .5498,
1956. 440230. 3463563. 835948, 1343068. 1.6066. •8448, .6431 •
1957, 805056, 2752695, 771019. 792557, 1.0279, •8346, .5059•
1958, 497100, 2629141, 894000, 769313, .8605, .8831, .5123,
1959, 684731, 2418065, 731957, 744607, 1.0173. .8562, .5602,
1960. 790432, 2410924, 527354, 622042, 1.1796, .8819. .4n7,
1961, 918947. 2667130. 462188, 783221, 1.6946, .9069, .6226,
1962, n9959, 2651070. 430028, 909266, 2.1144, .9175, .7515, •1963, 473302, 1960799. 291642, 776337. 2.6620, .7829, •9697,
1964, 338955, 1605043, 196m, 437695, 2.2243, .8184, .6693,
1965, 778090, 19594n, 190406, 444930. 2.3367, .8965, .5392,
1966, 1582377. 2844752, 317618, 483711, 1.5229, .9415, .5082,
1967, 1292665, 3383014, 400391, 5n605, 1.4301, .8787, .5259,
1968, 169748, 3798364. 416152, 1074084, 2.5810, .9561, .5520,
1969, 111970, 2982696, 409271, 119n26, 2.9253, •8743, .8089•
1970, 197051, 2355048, 453141, 933246. 2.0595, .9734, .n81,
1971, 404980. 2081824, 756084, 689048, .9113, 1.1182. .5875,
19n, 1015587, 2205563, 727531, 565254, .7769, 1.0788, .6741,
1973. 1818303, 338n03, 446441, 792685, 1.7756. 1.1430, .5941,
1974, 525330, 3147552, 238149, 1102433, 4.6292, 1.0271, .5614,
1975. 622068. 2461267, 191530, 829377, 4.3303, .9007. .6204.
1976, 614203, 2569825, 234942, 867463, 3.6922, 1.0236. .6455.
1977, 34m6, 2131492, 309700, 905301, 2.9232, .9928, .8345,
1978, 639616, 1800797, 401998, 698715, 1.7381, 1.0037, .9292,
1979. 198956, 1488497. 245003, 440538, 1.7981, 1.0713, .7177.
1980. 140412, 1205479, 164398, 380434, 2.3141, .9731, .7158,
1981. 158188, 1201568, 167680, 399038, 2.3798, 1.1050, .8053,
1982, 157837, 1012676, 401797, 363730, .9053, 1.0767, .7402,
1983, 168789, 749999, 320604, 289992, .9045, .9837, .7383,
1984, 382683, 867104, 259073, 277651, 1.0717, .9538, .8910,
1985. 502168. 999181, 201416, 307920, 1.5288. .9936. .7975,
1986. 1117817, 1273603, 161406, 430113, 2.6648, .9390. .9134,
1987, 304595, 1098350, 143344, 523071, 3.6491, .9670. 1.0100,
1988. 230326, 801637. 146172, 434939, 2.9755, •9588, .8819•
1989, 180669. 964776, 171478, 332481, 1.9389, 1.0344, .6851,
1990, 215767, 1109760, 349128, 212000, .60n, .9984, .2699,
1991, 511540, 1685583, 717854, 319158, .4446, .9690, .2980,
1992, 798397, 2166170, 983119. 513494, .5223, 1.0008, .3530,
1993, 1195625, 2843546, 911092, 581611, .6384, 1.0013, .4030,
1994, 908848, 2405847, 774693, 775293, 1.0008, 1.0006, .5055,

Arith.
Hean , 622849, 2386476, 594042, 677213, 1.6627 .5997,

Units, (Thousands), (Tomes), (Tonnes) , (Tonnes),
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Table 3.23

Cod in the North'East Arctic (Fishing Areas I and 11)

Single option prediction: Input data

lear: 1995

Stock Natural Maturity Prop.of F Prop.of M \leight Exploit. \leight
Alle size IlOrul ity ogive bef.spaw. bef.spaw. in stock pattern in catch

3 3nOOO.00 0.2000 0.0000 0.0000 0.0000 0.202 0.0215 0.467
4 335351.00 0.2000 0.0000 0.0000 0.0000 0.496 0.1284 0.736
5 438324.00 0.2000 0.0400 0.0000 0.0000 1.133 0.3209 1.500
6 296044.00 0.2000 0.2300 0.0000 0.0000 1.931 0.5338 2.250
7 87545.000 0.2000 0.6100 0.0000 0.0000 3.245 0.6904 3.550
8 13999.000 0.2000 0.7500 0.0000 0.0000 4.740 0.5173 5.130
9 11431.000 0.2000 0.9400 0.0000 0.0000 7.041 0.4498 6.610

10 11n8.000 0.2000 0.9700 0.0000 0.0000 . 8.367 0.5209 7.290
11 7230.000 0.2000 0.9900 0.0000 0.0000 9.812 0.6282 8.910
12 7518.000 0.2000 1.0000 0.0000 0.0000 10.850 1.0698 10.850
13 543.000 0.2000 1.0000 0.0000 0.0000 12.500 0.7381 12.500
14 58.000 0.2000 1.0000 0.0000 0.0000 13.900 0.7344 13.900
15+ 13.000 0.2000 1.0000 0.0000 0.0000 15.000 0.7344 15.000

Unit Thousands . - - - Kilogr8111S - Ki logramS

Yeu: 1996

Recruit- Natural Maturity Prop.of F Prop.of M \leight Exploit. \lei ght
Age ment IllOrtali ty ogive bef.spaw. bef.spaw. in stock pattern in catch

3 347000.00 0.2000 0.0000 0.0000 0.0000 0.280 0.0215 0.770
4 · 0.2000 0.0000 0.0000 0.0000 0.510 0.1284 1.060
5 · 0.2000 0.0500 0.0000 0.0000 0.990 0.3209 1.550
6 · 0.2000 0.2500 0.0000 0.0000 1.nO 0.5338 2.270
7 · 0.2000 0.5700 0.0000 0.0000 2.860 0.6904 3.570
8 · 0.2000 0.8300 0.0000 0.0000 4.680 0.5173 5.120
9 · 0.2000 0.9500 0.0000 0.0000 6.610 0.4498 6.610

10 · 0.2000 0.9800 0.0000 0.0000 7.290 0.5209 7.290
11 · 0.2000 0.9900 0.0000 0.0000 8.910 0.6282 8.910
12 · 0.2000 1.0000 0.0000 0.0000 10.850 1.0698 10.850
13 · 0.2000 1.0000 0.0000 0.0000 12.500 0.7381 12.500
14 · 0.2000 1.0000 0.0000 0.0000 13.900 0.7344 13.900
15+ · 0.2000 1.0000 0.0000 0.0000 15.000 0.7344 15.000

Unh Thousands - - - - Kilogr8111S - Kilogr8111S

lear: 1997

Recruit· Natural Maturity Prop.of F Prop.of M \leight Exploit. \leight
Alle ment IllOrtal hy ogive bef.spaw. bef.spaw. in stock pattern in catch

3 767000.00 0.2000 0.0000 0.0000 0.0000 0.280 0.0215 0.770
4 · 0.2000 0.0000 0.0000 0.0000 0.510 0.1284 1.060
5 · 0.2000 0.0500 0.0000 0.0000 0.990 0.3209 1.550
6 · 0.2000 0.2500 0.0000 0.0000 1.nO 0.5338 2.270
7 · 0.2000 0.5700 0.0000 0.0000 2.860 0.6904 3.570
8 · 0.2000 0.8300 0.0000 0.0000 4.680 0.5173 5.120
9 · 0.2000 0.9500 0.0000 0.0000 6.610 0.4498 6.610

10 · 0.2000 0.9800 0.0000 0.0000 7.290 0.5209 7.290
11 · 0.2000 0.9900 0.0000 0.0000 8.910 0.6282 8.910
12 · 0.2000 1.0000 0.0000 0.0000 10.850 1.0698 10.850
13 · 0.2000 1.0000 0.0000 0.0000 ,12.500 0.7381 12.500
14 · 0.2000 1.0000 0.0000 0.0000 13.900 0.7344 13.900
15+ · 0.2000 1.0000 0.0000 0.0000 15.000 0.7344 15.000

Unit Thousands Kil Oll r8IIIS "I --ce- - . - - Kl ogr8111S

18:22 Friday, October 20, 1995

(cont.)
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Table 3.23 Continued

Cod fn the North-East Arctfc (Fishing Areas I and 11)

Single option prediction: Input data
(cont.)

lear: 1998

Recruit- Natural Maturity Prop.of F Prop.of M Yeight Exploit. Yelght
Age IIlent IlIOrtal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

3 623000.00 0.2000 0.0000 0.0000 0.0000 0.280 0.0215 0.770
4 · 0.2000 0.0000 0.0000 0.0000 0.510 0.1284 1.060
5 · 0.2000 0.0500 0.0000 0.0000 0.990 0.3209 1.550
6 · 0.2000 0.2500 0.0000 0.0000 1.720 0.5338 2.270
7 · 0.2000 0.5700 0.0000 0.0000 2.860 0.6904 3.570
8 · 0.2000 0.8300 0.0000 0.0000 4.680 0.5173 5.120
9 · 0.2000 0.9500 0.0000 0.0000 6.610 0.4498 6.610

10 · 0.2000 0.9800 0.0000 0.0000 7.290 0.5209 7.290

" · 0.2000 0.9900 0.0000 0.0000 8.910 0.6282 8.910
12 · 0.2000 1.0000 0.0000 0.0000 10.850 1.0698 10.850
13 · 0.2000 1.0000 0.0000 0.0000 12.500 0.7381 12.500
14 · 0.2000 1.0000 0.0000 0.0000 13.900 0.7344 13.900
15+ · 0.2000 1.0000 0.0000 0.0000 15.000 0.7344 15.000

Unft Thousands - - - - Ki logr8111S - Kilogr8IIlS

lear: 1999

Recruft- Natural Maturfty Prop.of F Prop.of M Uelght Explolt. Wefght
Age ment mortalfty ogive bef.spaw. bef.spaw. in stock pattern in catch

3 623000.00 0.2000 0.0000 0.0000 0.0000 0.280 0.0215 0.770
4 · 0.2000 0.0000 0.0000 0.0000 0.510 0.1284 1.060
5. · 0.2000 0.0500 0.0000 0.0000 0.990 0.3209 1.550
6 · 0.2000 0.2500 0.0000 0.0000 1.720 0.5338 2.270
7 · 0.2000 0.5700 0.0000 0.0000 2.860 0.6904 3.570
8 · 0.2000 0.8300 0.0000 0.0000 4.680 0.5173 5.120
9 · 0.2000 0.9500 0.0000 0.0000 6.610 0.4498 6.610

10 · 0.2000 0.9800 0.0000 0.0000 7.290 0.5209 7.290

" · 0.2000 0.9900 0.0000 0.0000 8.910 0.6282 8.910
12 · 0.2000 1.0000 0.0000 0.0000 10.850 1.0698 10.850
13 · 0.2000 1.0000 0.0000 0.0000 12.500 0.7381 12.500
14 · 0.2000 1.0000 0.0000 0.0000 13.900 0.7344 13.900
15+ · 0.2000 1.0000 0.0000 0.0000 15.000 0.7344 15.000

Unit Thousands - - - - Ki logr8lllS - Ki logr8lllS

lear: 2000

Recruit- Natural Maturity Prop.of F Prop.of M Yelght Explolt. Yelght
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

3 623000.00 0.2000 0.0000 0.0000 0.0000 0.280 0.0215 0.770
4 · ·0.2000 0.0000 0.0000 0.0000 0.510 0.1284 1.060
5 · 0.2000 0.0500 0.0000 0.0000 0.990 0.3209 1.550
6 · 0.2000 0.2500 0.0000 0.0000 1.720 0.5338 2.270
7 · 0.2000 0.5700 0.0000 0.0000 2.860 0.6904 3.570
8 · 0.2000 0.8300 0.0000 0.0000 4.680 0.5173 5.120
9 · 0.2000 0.9500 0.0000 0.0000 .6.610 0.4498 6.610

10 · 0.2000 0.9800 0.0000 0.0000 7.290 0.5209 7.290
11 · 0.2000 0.9900 0.0000 0.0000 8.910 0.6282 8.910
12 · 0.2000 1.0000 0.0000 0.0000 10.850 1.0698 10.850
13 · 0.2000 1.0000 0.0000 0.0000 12.500 0.7381 12.500
14 · 0.2000 1.0000 0.0000 0.0000 13.900 0.7344 13.900
15+ · 0.2000 1.0000 0.0000 0.0000 15.000 0.7344 15.000

Unlt Thousands - - - - Ki lograms - Kilograms

Notes: RU"I name : H2
Date and time: 200cT95:18:28
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Table3.24

Cod in the North·East Arctic (Fishing Areas I and 11)
18:22 Fridav, October 20, 1995 7

Prediction with management option table

: H1
: 200cT95:18:48

F: Simple mean, age 5 • 10
: TAC constraints

Year: 1995 Year: 1996 Year: 1997

F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock Catch in Stock Sp.stock
Fector F biomess biomess weight Factor F biomess biomess weight biomess biomess

0.9953 0.5032 1999113 704835 750000 0.0000 0.0000 1717218 696852 0 2487992 1277230

· · · · · 0.0500 0.0253 · 696852 47522 2435016 1240283

· · · · · 0.1000 0.0506 · 696852 93767 2383537 1204462

· · · · · 0.1500 0.0758 · 696852 138m 2333508 1169732

· · · · · 0.2000 0.1011 · 696852 1825n 2284886 1136057

· · · · · 0.2500 0.1264 · 696852 225215 2237628 1103404

· · · · · 0.3000 0.1517 · 696852 266721 2191693 1071740

· · · · · 0.3500 0.1769 · 696852 307129 2147040 1041034

· · · · · 0.4000 0.2022 · 696852 346472 2103630 1011256

· · · · · 0.4500 0.2275 · 696852 384781 2061427 982376

· · · · · 0.5000 0.2528 · 696852 422086 2020393 954366

· · · · · 0.5500 0.2780 · 696852 458417 1980493 927198

· · · · · 0.6000 0.3033 · 696852 493803 1941694 900846

· · · · · 0.6500 0.3286 · 696852 528270 1903962 875284

· · · · · 0.7000 0.3539 · 696852 561847 1867266 850487

· · · · · 0.7500 0.3791 · 696852 594559 1831514 826432

· · · · · 0.8000 0.4044 · 696852 626430 1796857 803094

· · · · · 0.8500 0.4297 · 696852 657487 1763086 780452

· · · · · 0.9000 0.4550 · 696852 687751 1730232 758485

· · · · · 0.9500 0.4802 · 696852 717245 1698269 737170

· · · · · 1.0000 0.5055 · 696852 745993 1667169 716487

· · · · · 1.0500 0.5308 · 696852 n4016 1636908 696418

· · · · · 1.1000 0.5561 · 696852 801333 1607461 676942

· · · · · 1.1500 0.5813 · 696852 827966 1578804 658042

· · · · · 1.2000 0.6066 · 696852 853934 1550913 639700

· · · · · 1.2500 0.6319 · 696852 879255 1523767 621898

· · · · · 1.3000 0.6572 · 696852 ' 903949 1497343 604620

· · · · · 1.3500 0.6824 · 696852 928033 1471621 587849

· · · · · 1.4000 0.70n · 696852 951524 1446579 571571

· · · · · 1.4500 0.7330 · 696852 974439 1422199 555769

· · · · · 1.5000 0.7583 · 696852 996793 1398460 540430

· · · · · 1.5500 0.7836 · 696852 1018604 1375345 525539

· · · · · 1.6000 0.8088 · 696852 1039886 1352835 511083

· · · · · 1.6500 0.8341 · 696852 1060654 1330913 497047

· · · · · 1.7000 0.8594 · 696852 1080922 1309562 483421

· · · · · 1.7500 0.8847 · 696852 1100704 1288765 470190

· · · · · 1.8000 0.9099 · 696852 .1120013 1268507 457342

· · · · · 1.8500 0.9352 · 696852 1138864 1248m 444868

· · · · · 1.9000 0.9605 · 696852 1157267 1229545 432754

· · · · · 1.9500 0.9858 · 696852 1175236 1210812 420990

· · · · · 2.0000 1.0110 · 696852 1192783 1192559 409565

· · Tannes Tannes Tannes . . Tannes Tomes Tannes Tannes Tannes

e Notes: RI.I'l MIlle
Date and tillle
Computation of ref.
Basis for 1995
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Tablc 3.25

Cod in the North·East Aretie CFishing Areas I and 11)

Single option predietion: Summary table

18:22 Friday, OCtober 20, 1995 •

1 January Spawning time

Yeer F Reference Cateh in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Feetor F nunbers weight size biOlll8ss size biOlll8ss size biOlll8ss

1995 0.9953 0.5032 325498 750000 1581784 1999113 186936 704835 186936 704835
1996 0.6330 0.3200 196158 516653 1350104 171n18 211966 696852 211966 696852
1997 0.6330 0.3200 186674 532025 1696059 1916674 234461 883888 234461 883888
1998 0.6330 0.3200 193044 5289S5 1843808 20n682 230842 992521 230842 992521
1999 0.6330 0.3200 220854 574229 1958939 22Wn 233293 1027143 233293 1027143
2000 0.6330 0.3200 248373 653353 2028161 2418687 261218 1073452 261218 1073452

Unit - . Thousands TOl'V'leS Thousands TOl'V'les Thousands TOl'V'leS Thousands TOl'V'leS

Notes: Run name H2
Date and time 200cT95:20:10
Computation of ref. F: Simple mean, age 5 - 10
Prediction basis : F faetors

Cod in the North·East Aretie CFishing Areas I and 11)

Single option predietion: Summary table

18:22 Friday, OCtober 20, 1995

1 January Spawning time
Year F Reference Cateh in Cateh in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock

Faetor F rllIIDers weight size biomass size biomass size biOlll8ss

1995 0.9953 0.5032 325498 750000 1581784 1999113 186936 704835 186936 7048351996 o.nao 0.3680 221039 580271 1350104 171n18 211966 696852 211966 6968521997 o.nao 0.3680 203843 5n222 1673840 1847157 223148 836926 223148 8369261998 o.nao 0.3680 208606 553548 1810303 1946352 211086 895612 211086 8956121999 0.n80 0.3680 238200 593731 1917607 2082416 208883 894011 208883 8940112000 0.n80 0.3680 266213 668936 1978827 2220290 233056 915732 233056 915732

Unit . . Thousands TOl'V'les Thousands TOl'V'leS Thousands Tornes Thousands TOl'V'leS
Notes: Run MIlle

Date and time
Computation of ref.
Predietion basis

: H2
: 200cT95:20:10

F: Simple mean, age 5 - 10
: F faetors

Cod in the North·East Aretie CFishing Areas I and 11)

Single option predietion: Summary table

18:22 Friday, OCtober 20, 1~

1 January Spawning time

Year F Reference Cateh in Cateh in Stock Stock Sp.stock Sp.stock Sp.stock sp.stock
Faetor F nunbers weight size biOlll8ss size biOlll8ss size biOlll8ss

1995 0.9953 0.5032 325498 750000 1581784 1999113 186936 704835 186936 704835
1996 0.9100 0.4600 265891 693711 1350104 171n18 211966 696852 211966 696852
1997 0.9100 0.4600 231391 630707 1633882 1n3769 203103 754170 203103 754170
1998 0.9100 0.4600 233068 581600 1753090 1736848 178357 736905 178357 736905
1999 0.9100 0.4600 265831 6133n 1848968 1820896 170430 688637 170430 688637
2000 0.9100 0.4600 293996 681592 1898004 1918015 189907 683306 189907 683306

Unit . - Thousands Tannes Thousands Tannes Thousands Tannes Thousands Tannes

Notes: Run name H2
Date end time 200cT95:20:10
Computation of ref. F: Simple mean, age 5 - 10
Prediction basis F factors

Continucd
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Table 3.25 Continued

Cod in the North·East Aretie (Fishing Areas I and 11)

Single option predietion: Summary table

18:22 Friday, OCtober 20, 1995 81

1 January Spawning time

Year F Reference Cateh in Cateh in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Feetor F nunbers weight stze biomass stze biomass size biomass

1995 0.9953 0.5032 325498 750000 1581784 1999113 186936 704835 186936 704835
1996 1.0918 0.5519 307290 796901 1350104 1717218 211966 696852 211966 696852
1997 1.0918 0.5519 253098 669556 1597119 1612236 185028 680096 185028 680096
1998 1.0918 0.5519 252201 592249 1703771 1563472 151333 607934 151333 607934
1999 1.0918 0.5519 288048 618833 1791591 1617943 140654 534340 140654 534340
2000 1.0918 0.5519 315647 681730 1831283 1692252 157498 518437 157498 518437

Unit - - Thousands TOl'YleS Thousands TOl'YleS Thousancls TOl'YleS Thousands Tonnes

Notes: RU"I name H2
Date and time 200cT95:20:10
Computation of ref. F: Simple mean, age 5 • 10
Predietfon basis F faetors

Cod in the North·East Aretie (Fishing Areas I and 11)

Single option predietion: Summary table

18:22 Friday, OCtober 20, 1995 41

1 January Spawning time

Yeer F Reference Cateh in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Feetor F nunbers weight stze biomass stze biomass stze biomass

1995 0.9953 0.5032 325498 750000 1581784 1999113 186936 704835 186936 704835
1996 0.9206 0.4654 268398 700000 1350104 1717218 211966 696852 211966 696852
1997 1.0482 0.5299 258534 700000 1631652 1716951 201996 749621 201996 749621
1998 1.2456 0.6297 291028 700000 1727132 1654460 165562 678597 165562 678597
1999 1.3027 0.6585 327031 700000 1776129 1605164 139053 539012 139053 539012
2000 1.2528 0.6333 333055 700000 1783958 1587702 142049 464569 142049 464569

Unit . . Thousancls TOl'Yles Thousancls TOl'YleS Thousancls TOl'YleS Thousancls Tornes

Notes: RU"I name H2
Date end time 200cT95:20:10
Computetion of ref. F: Simple mean, age 5 - 10
Predietion basis F fectors

Cod in the North·East Aretie (Fishing Areas I and 11)

Single option predietion: Summary table

18:22 Friday, OCtober 20, 1995 77

1 January Spawning time

Yeer F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Feetor F nunbers weight stze biomass stze biomass stze biomass

1995 0.9953 0.5032 325498 750000 1581784 1999113 186936 704835 186936 704835
1996 1.0071 0.5091 .288399 750000 1350104 1717218 211966 696852 211966 696852
1997 1.2111 0.6122 281790 750000 1613880 1662840 193223 713612 193223 713612
1998 1.5459 0.7815 327623 750000 1691997 , 1537487 147401 593691 147401 593691
1999 1.7387 0.8789 378654 750000 1714962 1425279 113158 414155 113158 414155
2000 1.8360 0.9281 394396 750000 1688240 1339825 106798 312452 106798 312452

Unit - - Thousands Tornes Thousencls Tornes Thousancls TOl'YleS Thousancls Tornes

Notes: RU"I MIlle H2
Dete end time 200cT95:20:10
Computetion of ref. F: Simple mean, age 5 • 10
Predietion basis : F feetors
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Year: 1997 f-factor: 0.9100 Reference F: 0.4600 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nuttlers weight size biomass size biomass size biomass

3 0.0196 13473 10374 767000 214760 0 0 0 0
4 0.1168 27899 29573 278595 142084 0 0 0 0
5 0.2920 50087 n636 217163 214992 10858 10750 10858 10750
6 0.4858 51933 117888 14m6 254089 36932 63522 36932 63522
7 0.6283 56109 200309 131342 375637 74865 214113 74865 214113
8 0.4707 21345 109285 62237 291267 51656 241752 51656 241752
9 0.4093 5650 37350 18435 121854 11513 115761 11513 115761

10 0.4740 1284 9362 3n4 27148 3649 26605 3649 26605
11 0.5717 1214 10820 3048 27161 3018 26890 3018 26890
12 0.9735 1514 16431 2643 28675 2643 28675 2643 28675
13 0.6717 439 5489 980 12246 980 12246 980 12246
14 0.6683 396 5511 888 12339 888 12339 888 12339
15+ 0.6683 45 678 101 1519 101 1519 101 1519

Total 231391 630707 1633882 1n3769 203103 754170 203103 754170

Unit - Thousands TOl'VleS Thousands Tonnes Thousands Tonnes Thousands Tonnes

Yeer: 1995 F-fector: 0.9953 Reference F: 0.5032 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Alle F I'lUIbers weight size biomass size biomass size biomass

3 0.0214 7141 3335 372000 75144 0 0 0 0
4 0.1278 36542 26895 335351 166334 0 0 0 0
5 0.3194 109197 163796 438324 496621 17533 19865 17533 19865
6 0.5313 111566 251024 296044 571661 68090 131482 68090 131482
7 0.6872 39884 141588 87545 284084 53402 173291 53402 173291
8 0.5149 5150 26418 13999 66355 10499 49766 10499 49766
9 O.44n 3767 24899 11431 80486 10745 75657 10745 75657

10 0.5185 4337 31620 11728 98128 11376 95184 11376 95184
11 0.6253 3078 27424 7230 70941 7158 70231 7158 70231
12 1.0648 4542 49286 1518 81570 1518 81570 1518 81570
13 0.1346 259 3240 543 6788 543 6788 543 6788
14 0.7310 28 383 58 806 58 806 58 806
15+ 0.7310 6 93 13 195 13 195 13 195

Total 325498 150000 1581784 1999113 186936 704835 186936 704835

Unit - Thousands TOl'VleS Thousands TOl'VleS Thousands . Tonnes Thousands Tonnes

Year: 1996 F-factor: 0.9100 Reference F: 0.4600 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Alle F nuYbers weight size biomass size biomass size biomass

3 0.0196 6095 4693 347000 97160 0 0 0 0
4 0.1168 29855 31646 298120 152041 0 0 0 0
5 0.2920 55729 86380 241623 239207 12081 11960 12081 11960
6 0.4858 91666 208082 260749 448489 65187 112122 65187 112122
7 0.6283 60868 21n98 142481 407495 81214 2322n 81214 2322n
8 0.4707 12365 63307 36053 168n7 29924 140043 29924 140043
9 0.4093 2099 13876 6849 45272 6507 43008 6507 43008

10 0.4740 2063 15036 5981 43604 5862 42731 5862 42731
11 0.5717 2278 20294 5717 50942 5660 50433 5660 50433
12 0.9735 1815 19693 3168 34369 3168 34369 3168 34369
13 0.6717 951 11892 2122 26529 2122 26529 2122 26529
14 0.6683 95 1324 213 2964 213 2964 213 2964
15+ 0.6683 13 188 28 420 28 420 28 420

Total 265891 693711 1350104 171n18 211966 696852 211966 696852

Unit - Thousands TOl'VleS Thousands TOl'VleS Thousands TOl'VleS Thousands TOl'VleS

(cont.)

18:22 Friday, OCtober 20, 1995 ~
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Table 3.26 Continued

Cod in the North-East Arctic (fishing Areas 1 and 11)

Single option prediction: Detailed tables
(cont.)

18:22 friday, OCtober 20, 1995 85

Year: 1998 f-factor: 0.9100 Reference f: 0.4600 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age f nutbers weight size biomass size biomass size biomass

3 0.0196 10944 8427 623000 174440 0 0 0 0
4 0.1168 61668 65368 615800 314058 0 0 0 0
5 0.2920 46807 72551 202941 200912 10147 10046 10147 10046
6 0.4858 46676 105954 132m 228367 33193 57092 33193 57092
7 0.6283 31788 113484 74411 212815 42414 121305 42414 121305
8 0.4707 19676 100741 57371 268496 47618 222852 47618 222852
9 0.4093 9754 64475 31823 210352 30232 199835 30232 199835

10 0.4740 3457 25198 10023 73071 9823 71609 9823 71609
11 0.5717 756 6737 1898 16911 1879 16742 1879 16742
12 0.9735 807 8761 1409 15289 1409 15289 1409 15289
13 0.6717 366 4580 817 10217 817 10217 817 10217
14 0.6683 183 2544 410 5696 410 5696 410 5696
15+ 0.6683 185 2781 415 6225 415 6225 415 6225

Total 233068 581600 1753090 1736848 178357 736905 178357 736905

UnH - Thousands Tannes Thousands Tannes Thousarlds Tannes Thousands Tannes

Yeer: 1999 f-factor: 0.9100 Reference f: 0.4600 1 January Spawning time

Age
AbSolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock

f nutbers weight size biomass size biomass size biomass

3 0.0196 10944 8427 623000 174440 0 0 0 0
4 0.1168 50090 53096 500187 255095 0 0 0 0
5 0.2920 103461 160365 448576 444090 22429 22205 22429 22205
6 0.4858 43619 99015 124076 213411 31019 53353 31019 53353
7 0.6283 28570 101996 66878 191272 38121 109025 38121 109025
8 0.4707 11147 57074 32503 152115 26978 126255 26978 126255
9 0.4093 8992 59435 29335 193907 27869 184212 27869 184212

10 0.4740 5967 43498 17303 126139 16957 123616 16957 123616
11 0.5717 2035 18133 5108 45517 5057 45061 5057 45061
12 0.9735 503 5454 8n 9519 8n 9519 8n 9519
13 0.6717 195 2442 436 5448 436 5448 436 5448
14 0.6683 153 2123 342 4752 342 4752 342 4752
15+ 0.6683 155 2319 346 5192 346 5192 346 5192

Total 265831 6133n 1848968 1820896 170430 688637 170430 688637

Unit - Thousands Tannes Thousands Tannes Thousands Tannes Thousands Tannes

Year: 2000 f-factor: 0.9100 Reference f: 0.4600 1 January Spawning time

AbSolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stoek
Age f nutbers weight size biomass size biomass size biomass

3 0.0196 10944 8427 623000 174440 0 0 0 0
4 0.1168 50090 53096 500187 255095 0 0 0 0
5 0.2920 84037 130257 364358 360715 18218 18036 18218 18036
6 0.4858 96414 218860 274255 471719 68564 117930 68564 117930
7 0.6283 26699 95316 62498 178745 35624 101885 35624 101885
8 0.4707 10019 51297 29213 136716 24247 113474 24247 113474
9 0.4093 5094 33672 16620 109857 15789 104364 15789 104364

10 0.4740 5500 40098 15950 116278 15631 113952 15631 113952
11 0.5717 3513 31302 8819 78574 8730 m88 8730 m88
12 0.9735 1353 14681 2361 25621 2361 25621 2361 25621
13 0.6717 122 1520 271 3392 271 3392 271 3392
14 0.6683 81 1132 182 2534 182 2534 182 2534
15+ 0.6683 129 1934 289 4331 289 4331 289 4331

Total 293996 681592 1898004 1918015 189907 683306 189907 683306

Unit - Thousands Tannes Thousands Tonnes Thousands Tannes Thousands Tannes
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Table 4.1 North-East Arctic HADDOCK. Total nominal catch (t) by fishing areas. (Data provided by
Working Group members).

Year Sub-area I Division Ha Division IIb Total

1960 125,657 27,925 1,854 155,434
1961 165,165 25,642 2,427 193,234
1962 160,972 25,189 1,727 187,888
1963 124,774 21,031 939 146,744
1964 79,056 18,735 1,109 98,900
1965 98,505 18,640 939 118,079
1966 124,115 34,892 1,614 160,621
1967 108,066 27,980 440 136,486
1968 140,970 40,031 725 181,726
1969 88,960 40,208 1,341 130,509
1970 59,493 26,611 497 86,601
1971 56,300 21,567 435 78,302
1972 221,183 41,979 2,155 265,317
1973 283,728 23,348 2,989 320,065 •1974 159,037 47,033 5,068 221,138
1975 121,686 44,330 9,726 175,742
1976 94,065 37,566 5,649 137,279
1977 72,159 28,452 9,547 110,158
1978 63,965 30,478 979 95,422
1979 63,841 39,167 615 103,623
1980 54,205 33,616 68 87,889
1981 36,834 39,864 455 77,153
1982 17,948 29,005 2 46,955
1983 7,550 13,872 185 21,607
1984 4,000 13,247 71 17,318
1985 30,385 10,774 111 41,270
1986 69,865 26,006 714 96,585
1987 109,429 38,182 3,048 150,659
1988 43,990 47,086 668 91,744
1989 31,265 23,502 355 55,122
1990 15,138 10,375 304 25,817
1991 18,772 14,417 416 33,605
1992 30,746 22,177 964 53,887 •1993 47,753 27,009 3,037 77,619
19941 68,148 44,820 8,142 121,111

Iprovisional figures.

E:\ACFM\AFWG96\TAB·4·1.REP 13/10/9510:53
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Table 4.2 North-East Arctic HADDOCK. Total nominal catch ('000 t) by
trawl and other gear for each area.

Sub-area I Division Ha Division IIb
Year

Trawl Others Trawl Others Trawl

1967 73.8 34.3 20.5 7.5 0.4
1968 98.1 42.9 31.4 8.6 0.7
1969 41.3 47.7 33.1 7.1 1.3
1970 36.7 22.8 20.2 6.4 0.5
1971 27.3 29.0 15.0 6.6 0.4
1972 193.4 27.8 34.4 7.6 2.2
1973 241.2 42.5 13.9 9.4 13.0
1974 133.1 25.9 39.9 7.1 15.1
1975 103.5 18.2 34.6 9.7 9.7
1976 77.7 16.4 28.1 9.5 5.6
1977 57.6 14.6 19.9 8.6 9.5
1978 53.9 10.1 15.7 14.8 1.0
1979 47.8 16.0 20.3 18.9 0.6
1980 30.5 23.7 14.8 18.9 0.1
1981 19.0 17.9 21.8 18.7 0.5
1982 9.0 8.9 18.5 10.5
1983 3.7 3.8 7.6 6.3 0.2
1984 1.6 2.4 6.4 6.9 0.1
1985 24.4 6.0 4.5 6.3 0.1
1986 51.7 18.1 12.8 13.2 0.7
1987 77.8 31.6 22.1 16.1 3.0
1988 27.5 16.5 33.6 13.5 0.7
1989 21.5 9.8 11.7 11.8 0.4
1990 5.9 9.2 4.8 5.6 0.3
1991 9.8 9.0 7.8 6.6 0.4
1992 21.2 9.5 9.3 12.9 1.0
1993 34.8 12.9 12.9 14.0 3.0
19941 49.0 19.2 24.3 20.5 8.1

IProvisional

E:\ACFM\AFWG96\TAB-4-2.REP 13/10/9510:55
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Table 4.3 North-East Arctic HADDOCK. Nominal catch (t) by countries (Sub-area I and Divisions Ha and
IIb combined). (Data provided by Working Group members).

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

1960 172 5,597 46,263 45,469 57,025 125 155,651
1961 285 220 6,304 60,862 39,650 85,345 558 193,234
1962 83 409 2,895 54,567 37,486 91,910 58 187,438
1963 17 363 2,554 59,955 19,809 63,526 146,224
1964 208 1,482 38,695 14,653 43,870 250 99,158
1965 226 1,568 60,447 14,345 41,750 242 118,578
1966 1,072 11 2,098 82,090 27,723 48,710 74 161,778
1967 1,208 3 1,705 51,954 24,158 57,346 23 136,397
1968 1,867 64,076 40,129 75,654 181,726
1969 2 309 1,490 67,549 37,234 24,211 25 130,820
1970 541 656 2,119 37,716 20,423 26,802 87,257
1971 81 16 896 45,715 43 16,373 15,778 3 78,905
1972 137 829 1,433 46,700 1,433 17,166 196,224 2,231 266,15.
1973 1,212 3,214 22 9,534 86,767 34 32,408 186,534 2,501 322,626
1974 925 3,601 454 23,409 66,164 3,045 37,663 78,548 7,348 221,157
1975 299 5,191 437 15,930 55,966 1,080 28,677 65,015 3,163 175,758
1976 536 4,459 348 16,660 49,492 986 16,940 42,485 5,358 137,265
1977 213 1,510 144 4,798 40,118 10,878 52,210 287 110,158
1978 466 1,411 369 1,521 39,955 1 5,766 45,895 38 95,422
1979 343 1,198 10 1,948 66,849 2 6,454 26,365 454 103,623
1980 497 226 15 1,365 61,886 2,948 20,706 246 87,889
1981 381 414 22 2,398 58,856 ~ 1,682 13,400 77,153
1982 496 53 1,258 41,421 827 2,900 46,955
1983 428 1 729 19,371 139 259 680 21,607
1984 297 15 4 400 15,186 37 276 1,103 17,318
1985 424 21 20 395 17,490 77 153 22,690 41,270
1986 893 33 75 1,079 48,314 22 431 45,738 96,585
1987 464 26 83 3,106 69,333 99 563 76,980 150,654
1988 1,113 116 78 1,324 57,273 72 435 31,293 41 91,745
1989 1,218 125 26 171 31,825 1 853 20,903 55,122
1990 875 5 128 17,634 569 6,605 25,816.
1991 1,117 60 Greenland 219 19,285 514 12,388 22 33,605
1992 1,093 151 1,719 387 30,203 38 596 19,699 1 53,887
1993 546 1,215 880 1,165 36,590 76 1,794 34,700 654 77,619
19941 2,761 678 770 2,395 64,467 22 4,339 44,468 1,211 121,111

1Provisional figures.
2USSR prior to 1991.

E:\ACFM\AFWG96\TAB-4-3.REP 13/10/9510:58

80



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

Sub-area 1 Division II Division II
Year Norwal USSR4 UK3 Norwal UK3 Norwal UK3

1960 33 2.8 34
1961 29 3.3 36
1962 23 2.5 42
1963 13 0.9 33
1964 18 1.6 18
1965 18 2.0 18
1966 17 2.8 34
1967 18 2.4 25
1968 19 1.0 50
1969 13 2.0 42
1970 7 1.0 31
1971 8 3.0 25
1972 0.06 14 0.02 23.0 0.09 18
1973 0.35 22 0.18 20.0 0.39 20
1974 0.27 20 0.09 15.0 0.51 74
1975 0.26 15 0.06 4.0 0.44 60
1976 0.27 10 + 3.0 0.24 38
1977 0.11 4 + 0.2 0.14 16
1978 0.13 5 + 4.0 0.14 15
1979 0.36 -.07 0.18
1980 0.45 + 0.22
1981 0.64 0.37
1982 0.51 0.38
1983 0.27 0.04 0.17
1984 0.13 0.01 0.12
1985 0.27 1.00 0.01 0.11
1986 0.56 1.05 0.02 0.20
1987 0.63 0.90 0.01 0.28
1988 0.38 0.70 0.02 0.40
1989 0.22 0.01 0.15
19901 0.19 0.01 0.05
1991 0.22 0.01 0.07
1992 0.46 0.06 0.20
1993 0.43 0.08 0.20• 1994 0.86 0.31 0.33

'Preliminary figures.
2Norwegian data - t per 1,000 t/hrs fishing.
3United Kingdom data - t per 100 t/hrs fishing.
4USSR data - t per hour fishing.

E:\ACFM\AFWG96\TAB-4-4.DOC 13/10/95 14:05 81



Table 4.5 North-East Arctic HAOOOCK. Weight at age (kg) in Norwegian, Russian and Gennan
landings.

Norway

Age

Age 2 3 4 5 6 7 8 9 10 11 12 13 14+

1984 1.17 1.58 1.99 2.42 2.64 2.89 3.16 3.41 3.51 4.04 4.04 3.84 4.36
1985 0.81 1.32 1.91 2.35 2.66 2.85 3.14 3.38 3.72 3.81 3.22 3.72 4.19
1986 0.62 1.17 1.51 2.24 2.54 2.62 3.04 3.17 3.51 3.72 3.98 4.06 4.14
1987 0.43 1.02 1.32 1.72 2.60 2.99 3.24 3.14 3.51 3.93 4.00 3.48 5.28
1988 0.61 0.77 0.87 1.10 1.48 2.05 2.52 2.83 3.14 3.32 3.71 3.66 4.78
1989 0.77 1.01 1.15 1.38 1.44 1.71 1.66 1.99 3.21 3.23 5.03 4.73 5.61
1990 0.79 0.95 1.24 1.39 1.58 1.72 2.10 2.24 2.44 2.95 3.19 3.59 4.59
1991 0.57 0.97 1.29 1.46 1.73 1.78 1.93 2.29 2.34 - 4.41 - 3.33
1992 0.36 0.93 1.37 1.62 1.84 1.98 2.09 2.20 2.72 3.14 2.92 2.28 3.29
1993 0.39 0.79 1.18 1.57 1.74 1.96 1.99 2.31 2.39 2.48 3.29 2.86 4.31
19941 0.46 0.71 0.97 1.38 1.72 1.95 2.24 2.34 2.58 2.56 2.66 3.15 •
Russia

Age

Age 2 3 4 5 6 7 8 9 10 11 12 13 14+

1984 0.66 1.35 1.90 2.48 3.13 3.12 3.57 3.86 3.98 4.77 - 5.37
1985 0.25 0.81 1.46 2.51 2.84 3.23 3.29 3.90 4.03 6.75 (5.20) 4.78
1986 0.27 0.54 0.98 1.50 2.25 2.63 3.03 3.65 3.80 - 6.45
1987 - 0.47 0.69 1.09 1.93 2.75 2.72 3.34 2.83 2.40 - 4.52
1988 0.18 0.44 0.74 0.98 1.35 1.52 - 4.04 - 3.80 3.70
1989 0.42 0.41 0.64 0.98 1.28 1.72 2.48
1990 0.45 0.68 1.19 1.41 1.64 1.99 2.59 - 4.85
1991 0.25 0.64 1.32 1.70 1.95 2.33 2.61 3.43
1992 0.24 0.77 1.33 1.91 2.17 2.56 2.78 3.13 3.77
19931 0.16 0.45 0.98 1.44 1.93 2.41 2.62 2.88 3.27 3.73 4.14
19941 0.111 0.29 0.76 1.25 1.75 2.11 2.30 2.71 2.78 3.13 3.17
19952 0.10 0.20 0.38 0.87 1.5 2.26 2.5 2.83 2.92 3.57 3.65 4.81 5.0

Gcnnany

Age

Age 2 3 4 5 6 7 8 9 10 11 12 13 14+

1994 0.41 0.88 1.38 1.74 1.97 2.55 2.54 2.68 2.77

1Provisional.
20ata from January-June.

E:\ACFM\AFWG96\TAß-4-5.DOC 13/10/9515:19

82



lable 4.6 20:22 Wednesday, August 30, 1995

Haddock in the North-East Arctic (Fishins Areas I and 11)

Hean Weisht of Stock (Kilosrams)

(WEST)

Ase Ase Ase Ase Ase
Year Ase 1 Ase 2 Ase 3 Ase 4 Ase 5 Ase 6 Ase 7 Ase 8 Ase 9 10 11 12 13 14

1950 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1951 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1952 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1953 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1954 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1955 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1956 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1957 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1958 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1959 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1960 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1961 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1962 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000

• 1963 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1964 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1965 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1966 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1967 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1968 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1969 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1970 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1971 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1972 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1973 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1974 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1975 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1976 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1977 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1978 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1979 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1980 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1981 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1982 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1983 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1984 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1985 0.440 0.820 1.780 2.400 2.690 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1986 0.280 0.820 1.530 2.260 2.260 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1987 . . 0.240 0.480 0.930 2.220 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1988 0.025 0.108 0.273 0.390 0.614 1.098 1.560 3.330 3.700 4.410 5.400 6.700 7.400 8.000• 1989 0.038 0.103 0.284 0.444 0.704 1.019 1.436 ·3.330 3.700 4.410 5.400 6.700 7.400 8.000
1990 0.047 0.127 0.276 0.717 0.946 1.267 1.506 2.004 3.700 4.410 5.400 6.700 7.400 8.000
1991 0.051 0.142 0.389 0.754 1.484 1.622 1.689 2.047 2.606 4.410 5.400 6.700 7.400 8.000
1992 0.044 0.142 0.371 0.815 1.540 2.072 2.358 2.245 2.774 4.198 5.400 6.700 7.400 8.000
1993 0.034 0.103 0.304 0.819 1.437 2.115 2.344 3.045 3.391 3.400 4.200 6.700 7.400 8.000
1994 0.028 0.094 0.234 0.545 1.052 1.536 1.954 2.509 2.374 2.621 3.160 6.700 7.400 8.000

:... \.. .~...'
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•
16:22 Thursday, October 5, 1995 7

Table4.7 HAD-ARCT: Haddock in the North-East Arctic (Fishing Areas I and II)

YECA: Hean Yeight in Catch (Kilograms)

Age Age Age Age Age
Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 10 11 12 13 14

1950 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1951 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1952 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1953 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1954 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1955 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1956 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1957 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1958 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1959 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1960 0.660. 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1961 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1962 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1963 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1964 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1965 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1966 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1967 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1968 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1969 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1970 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1971 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1972 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000.
1973 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1974 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1975 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1976 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1977 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1978 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1979 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1980 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1981 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1982 0.660 1.030 1.790 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1983 1.520 1.860 2.100 2.380 2.860 3.330 3.700 4.410 5.400 6.700 7.400 8.000
1984 1.570 1.990 2.420 2.680 2.930 3.370 3.700 4.410 5.400 6.700 7.400 8.000
1985 0.920 1.660 2.390 2.710 2.890 3.220 3.700 4.410 5.400 6.700 7.400 8.000
1986 0.860 1.250 1.880 2.410 2.660 3.040 3.700 4.410 5.400 6.700 7.400 8.000
1987 0.640 0.860 1.330 2.450 2.980 2.980 3.700 4.410 5.400 6.700 7.400 8.000
1988 0.580 0.840 1.050 1.430 1.970 2.520 3.700 4.410 5.400 6.700 7.400 8.000
1989 . . 0.800 0.890 1.170 1.370 1.710 2.010 3.700 4.410 5.400 6.700 7.400 8.000
1990 0.250 0.640 0.890 1.220 1.400 1.600 1.770 2.160 3.700 4.410 5.400 6.700 7.400 8.000
1991 . . 0.770 1.310 1.610 1.860 2.110 2.340 2.930 2.340 5.400 6.700 7.400 8.000
1992 0.040 0.280 0.840 1.360 1.700 1.960 2.290 2.390 2.320 2.880 3.140 2.920 2.280 3.290
1993 0.090 0.300 0.590 1.060 1.520 1.840 2.180 2.300 2.520 2.640 3.110 3.800 2.860 4.310
1994 0.080 0.450 0.530 0.870 1.330 1.730 2.020 2.260 2.490 2.650 2.880 2.830 3.150 3.150

•
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Table 4.8 North-East Arctic HADDOCK. Maturity at age in percent from Russian data.

Year
Maturity at age in percent

Age

3 4 5 6 7 8 9 10 11 12
1981 1 12 64 73 96 100 100
1982 9 55 73 93 96 100 93
1983 17 70 100 99 99 100
1984 7 14 35 47 74 82 89
1985 2 8 80 93 96 91 96
1986 + 22 53 86 86 100 83 100
1987 1 21 53 100 100 100
1988 3 33 51

.989 4 30 63 82 100
1990 2 30 54 77 87 80 100
1991 7 30 50 80 92 100 100
1992 2 13 50 62 77 80 94 100
1993 2 24 50 79 80 89 87 87
1994 2 13 41 90 88 100 100
1995 1.4 14 46.5 78 83 100 87 100 95

E:\ACFM\AFWG96\TAB-4-8.DOC 13/10/9515:16
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Table 4.9

Haddock in the North-East Arctic (Fishing Areas I and 11)
20:39 Wednesday, August 30, 1995

Russian bottom trawl, total area, Nov-Dec, age 1-7, calendar (code: FLT23)

Year Effort
Catch,
age 1

Catch,
age 2

Catch,
age 3

Catch,
age 4

Catch,
age 5

Catch,
age 6

Catch,
age 7

Haddock in the North-East Arctic (Fishing Areas I and 11)

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

592
586
144

14
9
3

18
143
429
282
48
49

95
584

1343
107
17
7

24
106
176

1286
357

58

5
15

900
363
83
17
4

73
62

346
1985
442

4
2
4

164
225
40
14
42

9
50

356
1014

o
1
1
1

57
76
41
73
3
4

48
116

o 0
o 0
1 0
o 0
o 0
8 0

81 11
74 57
6 18
6 9
8 4

15 1
20:39 Wednesday, August 30, 1995

Russian acoustic survey, total area, Oct-Dec, age 1-7, calendar (code: FLT24)

Year Effort
Catch,
age 1

Catch,
age 2

Catch,
age 3

Catch,
age 4

Catch,
age 5

Catch,
age 6

Catch,
age 7

Haddock in the North-East Arctic (Fishing Areas I and 11)

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

4340
370
160
10

320
1760
3680
2450
260
510

14680
2080
290
30

940
750

1430
7580
1990
390

6360
9170
620
180
20

280
650

2180
10760
2520

30
9100
1970
830
140
170
110
350

2280
5910

10
20

610
3010
350
230
40
30

310
760

1 0 •
1 1
1 0

460 0
670 90
430 440

70 210
40 70
50 20
90 1
20:39 Wednesday, August 30, 1995

Norwegian trawl, catch and effort, ages 8 -13 (code: FLT29) (Catch: Thousands)

Haddock in the North-East Arctic (Fishing Areas and 11)

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Effort

0.40
0.65
1.06
0.78
0.63
0.55
0.55
0.33
0.41
0.61

Catch,
age 8

166
57
28
16

127
149
703
394
200
217

Catch,
age 9

365
142
41

1
1
3

58
599
279
176

Catch,
age 10

26
236

41
8
9
o
7

96
282
509

Catch,
age 11

7
27
69
79
3
o
o
2

36
95

Catch,
age 12

3
23
43
54

8
1
1
2
9

47

Catch,
age 13

1
2
1
8
1
1

~ .
1
1

20:39 Wednesday, August 30, 1995

Norway bottom trawl survey, Jan-Mar, age 1-7, shifted, reviced94 (code: FLT30) (Catch: Thousands)

Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year Effort age 1 age 2 age 3 age 4 age 5 age 6 age 7

1980 73 23 78 18 53 5 2
1981 15 17 18 19 48 24 2
1982 66 27 27 13 13 28 13
1983 6834 149 16 7 2 3 3
1984 13622 3848 63 4 2 3 3
1985 3602 3398 1268 45 5 1 1
1986 952 1741 2723 506 1 20 0
1987 161 288 674 1107 157 2 0
1988 7 9 154 269 274 29 0
1989 514 41 34 52 94 121 17
1990 4209 724 126 31 24 30 56
1991 11912 2835 599 41 9 13 51
1992 5851 4678 1056 103 5 5 22
1993 2003 2960 4482 508 32 2 11
1994 1820 426 1634 3416 313 20 5

Continued

86



Table 4.9 (continued)

20:39 Wednesday, August 30, 1995
Haddock in the North-East Arctic (Fishing Areas 1 and 11)

Norway acoustic surv, 8arents sea, Jan-Mar, age 1-7, shift, rev94 (code: FLT31) (Catch: NLIllber)

Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year Effort age 1 age 2 age 3 age 4 age 5 age 6 age 7

1980 140 50 210 600 180 10 3
1981 20 30 40 40 100 60 3
1982 50 20 30 10 10 40 20
1983 1730 60 20 10 3 3 3
1984 8390 2740 60 3 3 3 10
1985 3120 4880 1620 3 3 3 3
1986 260 710 1900 470 3 3 3
1987 50 80 200 380 60 3 3
1988 60 80 100 170 190 20 3
1989 440 40 30 40 70 110 10
1990 2650 490 70 20 20 20 40
1991 6850 1100 190 20 3 3 10
1992 6900 5650 990 100 3 3 10
1993 2280 2400 5060 770 80 3 3
1994 2850 360 1130 3910 400 20 3

•

•
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Table 4.10 North-East Arctic Haddock: Recl1.lits as 3 year-olds (revised)

-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11
-11

5
3
2
6

274
488

71
8
8
4

49
110
565
240
36

-11
-11

NORTHEAST ARCTIC HADDOCK : reeruits as 3 year-olds (ine. data for ages 0,1,2 &3)
10,38,2 (No. of surveys, No. of years, VPA Column No.)
1957, 243, 38, 9, 14, -11, -11, -11, -11, -11, -11,
1958, 109, 2, 4, 5, -11, -11, -11, -11, -11, -11,
1959, 241, 7, 14, 33, -11, -11, -11, -11, -11, -11,
1960, 275, 30, 40, 72, -11, -11, -11, -11, -11, -11,
1961, 320, 32, 50, 34, -11, -11, -11, -11, -11, -11,
1962, 100, 5, 3, 4, -11, -11, -11, -11, -11, -11,
1963, 240, 16, 9, 12, -11, -11, -11, -11, -11, -11,
1964, 291, 11, 12, 15, -11, -11, -11, -11, -11, -11,
1965, 20, 0.3, 0.3, 0.3, -11, -11, -11, -11, -11, -11,
1966, 17, 0.3, 0.3, 0.3, 001, -11, -11, -11, -11, -11,
1967, 164, 3, 13, 8, 008, -11, -11, -11, -11, -11,
1968, 95, 0.3, 0.3, 3, 000.3, -11, -11, -11, -11, -11,
1969, 1018, 31, 69, 120, 029, -11, -11, -11, -11, -11,
1970, 270, 10, 33, 31, 064, -11, -11, -11, -11, -11,
1971, 54, 3, 3, 9, 026, -11, -11, -11, -11, -11,
1972, 49, 2, 9, 3, 016, -11, -11, -11, -11, -11,
1973, 56, 13, 8, 5, 026, -11, -11, -11, -11, -11,
1974, 114, 15, 35, 14, 051, -11, -11, -11, -11, -11,
1975, 172, 163, 96, 59, 060, -11, -11, -11, -11, -11,
1976, 135, 6, 13, 4, 038, -11, -11, -11, -11, -11,
1977, 19, 1, 1, 0.3, 033, -11, -11, -11, -11, -11,
1978, 6, 0.3, 0.3, 1, 012, -11, -11, 2.3, -11, -11,
1979, 8, 0.3, 0.3, 0.3, 020, -11, 7.3, 1.7, -11, 14,
1980, 5, 0.3, 0.3, 0.3, 015, 3.1, 1.5, 2.7, 7, 2,
1981, 9, 0.3, 0.3, 8, 003, 3.9, 6.6, 14.9, 9, 5,
1982, 256, 23, 59, 63, 038, 2776.8, 683.4, 384.8, 0.3, 173,
1983, 342, 40, 79, 239, 062, 5382.0, 1362.2, 339.8, 1685, 839,
1984, 91, 9, 19, 18, 078, 1421.2, 360.2, 174.1, 1809, 312,
1985, 31, 5, 2, 3, 027, 649.0, 95.2, 28.8, 680, 26,
1986, 15, 0.3, 1, 1, 039, 134.3, 16.1, 9.0, 111, 5,
1987, 17, 0.3, 0.3, 4, 010, 44.6, 7.0, 4.1, 20, 6,
1988, 66, 2, 3, 21, 013, 80.8, 51.4, 72.4, 58, 44,
1989, 160, 3, 25, 30, 014, 555.4, 420.9, 283.5, 493, 265,
1990, 272, 81, 67, 173, 058, 1526.0, 1191.2, 467.8, 1938, 685,
1991, 153, 17, 44, 69, 117, 1282.2, 585.1, 296.0, 859, 690,
1992, 74, 20, 8, 9, 087, 717.5, 200.3, 42.6, 1424, 228,
1993, 85, 6, 7, -11, 064, 587.5, 182.0, -11, 848, 285,
1994, -11, 14, -11, -11, 064, 1271.8, -11, -11, 1380, -11,
R-T-1 Russian Bottom Trawl Survey, age 0+
R-T-2 Russ;an Bottom Trawl Survey, age 1+
R-T-3 Russ;an Bottom Trawl Survey, age 2+
INTOGP International 0 Group Survey, (sealed x 100)
N'BST1 Norwegian Barents Sea Bottom Trawl Survey, age 1
N-BST2 Norwegian Barents Sea Bottom Trawl Survey, age 2
N-BST3 Norwegian Barents Sea Bottom Trawl Survey, age 3
N-BSA1 Norwegian Barents Sea Aeoust;e Survey, age 1
N-BSA2 Norwegian Barents Sea Aeoustie Survey, age 2
N-BSA3 Norwegian Barents Sea Aeoustie Survey, age 3
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Table 4.11 North-East Arctic Haddock: Rccruits as 3 year-olds

Analysis by RCT3 ver3.1 of data from file: G:/ACFM/AFWG95/HAD_ARCT/HAD.RCT

NORTHEAST ARCTIC HADDOCK : recruits as 3 year-olds (inc. data for ages 0,1,2 &3

Data for 10 surveys over 38 years : 1957 - 1994

Regression type =P
Tapered time weighting applied
power = 3 over 20 years
Survey weighting not applied
Final estimates shrunk towards mean
Minimum S.E. for any survey taken as .20
Minimum of 3 points used for regression

Forecast/Hindcast variance correction used.

Year Weighted Log Int Ext Var VPA Log
Class Average WAP Std Std Ratio VPA

Prediction Error Error

1963 182 5.21 .18 .06 .10 241 5.48
1964 197 5.29 .18 .01 .01 292 5.68
1965 106 4.67 .24 .25 1.12 21 3.04
1966 47 3.86 .34 .29 .74 18 2.89
1967 120 4.79 .31 .22 .50 165 5.11
1968 47 3.86 .32 .28 .73 96 4.56
1969 498 6.21 .36 .31 .74 1019 6.93
1970 310 5.74 .33 .19 .35 271 5.60
1971 118 4.78 .31 .14 .22 55 4.01
1972 93 4.53 .33 .21 .40 50 3.91
1973 127 4.85 .34 .22 .44 56 4.04
1974 197 5.29 .35 .16 .21 115 4.74
1975 433 6.07 .38 .33 .72 173 5.15
1976 92 4.53 .38 .16 .18 135 4.91
1977 51 3.94 .40 .30 .58 20 3.00
1978 42 3.74 .40 .22 .30 6 1.95
1979 28 3.35 .48 .29 .37 9 2.20
1980 22 3.10 .48 .26 .29 6 1.79
1981 1 .52 .18 .52 8.44 10 2.30
1982 80 4.39 .39 .38 .95 256 5.55
1983 327 5.79 .25 .29 1.30 342 5.84
1984 121 4.80 .16 .11 .51 92 4.52
1985 29 3.39 .17 .22 1.69 32 3.47
1986 16 2.81 .20 .13 .40 16 2.77
1987 11 2.42 .19 .11 .31 18 2.89
1988 40 3.70 .19 .13 .50 67 4.20
1989 109 4.70 .20 .17 .71 160 5.08
1990 288 5.66 .20 .15 .56 273 5.61
1991 190 5.25 .19 .09 .22 153 5.04
1992 69 4.24 .17 .13 .57 75 4.32
1993 80 4.39 .22 .12 .29 85 4.45
1994 111 4.72 .42 .11 .07

Yearclass = 1994

I-----------Regression··---·----I I-----------Prediction---------I

Survey/ Slope Inter' Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

R-T-1 .75 2.72 .66 .731 37 2.71 4.75 .766 .301
R-T-2
R-T-3
INTOGP .76 1.49 1.06 .320 28 4.17 4.65 1.226 .117
N-BST1 .54 1.05 .60 .758 14 7.15 4.90 .706 .354
N-BST2
N-BST3
N-BSA1 .26 2.85 1.07 .234 14 7.23 4.69 1.265 .110
N'BSA2
N-BSA3

VPA Hean = 4.17 1.221 .118
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Table 4.12
lowestoft VPA Version 3.1

6-0ct-95 09:19:09

Extended Survivors Analysis

Arctic Haddock (run: FINH1/H1S)

CPUE data from file /users/fish/ifad/ifapwork/afwg/had_arct/FlEET.H1S

Catch data for 45 years. 1950 to 1994. Ages 1 to 14.

Fleet, First, last, First, last, Alpha, Beta
, year, year, age , age

FLT23: Russian botto, 1983, 1994, 1, 7, .900, 1.000
FlT24: Russian acous, 1985, 1994, 1, 7, .900, 1.000
FLT29: Norwegian tra, 1985, 1994, 8, 13, .000, 1.000
FLT30: Norway bottom, 1980, 1994, 1, 7, .100, .300
FLT31: Norway acoust, 1980, 1994, 1, 7, .100, .300

Time series weights :

Tapered time weighting applied
Power = 3 Qver 20 years

Catchability analysis:

Catchability dependent on stock size for ages < 8

Regression type =C
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 8

Catchability independent of age for ages >= 11

Terminal population estimation :

Survivor estimates shrunk towards the mean F
of the final 2 years or the 5 oldest ages.

S.E. of the mean to which the estimates are shrunk = 1.000

Minimum standard error for population
estimates derived from each fleet .300

Prior weighting not applied

Tuning had not converged after 270 iterations

Total absolute residual between iterations
269 and 270 = .02517

Final year F values
Age , 1,
Iteration **, .0003,
Iteration **, .0003,

2,
.0054,
.0054,

3,
.0156,
.0157,

4,
.1384,
.1398,

5,
.4631,
.4676,

6, 7,
.8338, 1.0764,
.8382, 1.0735,

8,
.4670,
.4647,

9,
.5734,
.5728,

10
.4580
.4608

Age ,
Iteration **,
Iteration **,

90

11,
.4450,
.4490,

12, 13
.4596, 1.4324
.4602, 1.4338

Continued



Table 4.12 Continued

Regression weights
.751, .820, .8n, .921, .954, .976, .990, .997, 1.000, 1.000

Fishing mortalities
Age, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994

1, .000, .002, .000, .000, .000, .000, .000, .004, .001, .000
2, .006, .007, .004, .002, .009, .004, .002, .005, .002, .005
3, .134, .084, .047, .027, .070, .031, .060, .073, .029, .016
4, .206, .451, .464, .147, .179, .104, .160, .2n, .209, .140
5, .380, .282, .905, .536, .305, .120, .243, .301, .519, .468
6, .632, .492, .262, 1.094, .498, .158, .274, .370, .685, .838
7, .535, .736, .557, .273, .556, .263, .254, .324, .366, 1.074
8, .534, .501, .639, .337, .284, .256, .276, .234, .346, .465
9, .758, .512, .524, .372, .086, 1.002, .183, .274, .304, .573

10, .710, .716, .400, .694, .836, .696, .121, .160, .333, .461
11, .635, .416, .620, 1.263, .406, .143, .025, .094, .324, .449
12, .190, 1.421, .672, 1.660, .654, .166, .575, .131, .800, .460
13, .076, .166, .577, .351, 1.065, .618, .159, .146, .487, 1.434

XSA population numbers (Thousands)

AGE

e YEAR , 1, 2, 3, 4, 5, 6, 7, 8,

1985 , 1.41E+05, 4.29E+05, 2.61E+05, 6.83E+03, 1.91E+03, 1.69E+03, 8.43E+02, 1.69E+03, 2.73E+03, 9.04E+02,
1986 , 5.03E+04, 1.15E+05, 3.49E+05, 1.87E+05, 4.55E+03, 1.07E+03, 7.34E+02, 4.04E+02, 8.13E+02, 1.05E+03,
1987 , 2.57E+04, 4.11E+04, 9.38E+04, 2.63E+05, 9.76E+04, 2.81E+03, 5.36E+02, 2.88E+02, 2.00E+02, 3.99E+02,
1988 , 2.79E+04, 2.10E+04, 3.35E+04, 7.32E+04, 1.35E+05, 3.23E+04, 1.nE+03, 2.51E+02, 1.24E+02, 9.71E+01,
1989 , 1.12E+05, 2.28E+04, 1.72E+04, 2.67E+04, 5.18E+04, 6.48E+04, 8.87E+03, 1.10E+03, 1.47E+02, 7.02E+01,
1990 , 2.89E+05, 9.19E+04, 1.85E+04, 1.31E+04, 1.83E+04, 3.13E+04, 3.22E+04, 4.16E+03, 6.79E+02, 1.10E+02,
1991 , 7.79E+05, 2.36E+05, 7.50E+04, 1.47E+04, 9.67E+03, 1.33E+04, 2.19E+04, 2.03E+04, 2.64E+03, 2.04E+02,
1992 , 3.52E+05, 6.38E+05, 1.93E+05, 5.78E+04, 1.02E+04, 6.21E+03, 8.27E+03, 1.39E+04, 1.26E+04, 1.80E+03,
1993 , 1.12E+05, 2.87E+05, 5.20E+05, 1.47E+05, 3.59E+04, 6.21E+03, 3.51E+03, 4.90E+03, 8.99E+03, 7.85E+03,
1994 , 1.28E+05, 9.15E+04, 2.35E+05, 4.13E+05, 9.76E+04, 1.7SE+04, 2.56E+03, 2.00E+03, 2.84E+03, 5.43E+03,

Estimated population abundanee at 1st Jan 1995

.OOE+OO, 1.04E+05, 7.43E+04, 1.88E+05, 2.92E+05, 4.96E+04, 6.15E+03, 7.19E+02, 1.03E+03, 1.31E+03,

Taper weighted geometrie mean of the VPA populations:

1.08E+05, 8.12E+04, 6.17E+04, 3.95E+04, 1.92E+04, 8.54E+03, 3.83E+03, 2.04E+03, 1.09E+03, 5.28E+02,

Standard error of the weighted Log(VPA populations) :

YEAR ,

1.3661, 1.4583,

11,

1.5418,

AGE
12,

1.5599, 1.4090,

13,

1.2909, 1.3012, 1.4399, 1~5704, 1.6063,

1985 ,
1986 ,
1987 ,
1988 ,
1989 ,
1990 ,
1991 ,
1992 ,
1993 ,
1994 ,

1.18E+02, 3.20E+01, 1.52E+01,
3.64E+02, 5.10E+01, 2.17E+01,
4.18E+02, 1.97E+02, 1.01E+01,
2.19E+02, 1.84E+02, 8.22E+01,
3.97E+01, 5.07E+01, 2.87E+01,
2.49E+01, 2.17E+01, 2.16E+01,
4.50E+01, 1.nE+01, 1.50E+01,
1.48E+02, 3.60E+01, 8.15E+00,
1.25E+03, 1.10E+02, 2.58E+01,
4.61E+03, 7.43E+02, 4.06E+01,

Estimated population abundanee at 1st Jan 1995

2.78E+03, 2.38E+03, 3.83E+02,

Taper weighted geometrie mean of the VPA populations:

2.19E+02, 9.00E+01, 3.11E+01,

Standard error of the weighted log(VPA populations)

1.5746, 1.2587, 1.0402,

.. " Continued
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Table 4.12 Continued

Log catchability residuals.

Fleet FLT23: Russian botto

Age 1980, 1981, 1982, 1983, 1984
1 , 99.99, 99.99, 99.99, .53, .23
2 , 99.99, 99.99, 99.99, 2.10, .29
3 , 99.99, 99.99, 99.99, .41, .59
4 , 99.99, 99.99, 99.99, .16, .04
5 , 99.99, 99.99, 99.99, 99.99, -.09
6 , 99.99, 99.99, 99.99, 99.99, 99.99
7 , 99.99, 99.99, 99.99, 99.99, 99.99
S , No data for this fleet at this age
9 No data for this fleet at this age

10 , No data for this fleet at this age
11 No data for this fleet at this age
12 , No data for this fleet at this age
13 No data for this fleet at this age

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 .59, .04, .41, -.42, -.60, -.13, -.38, .13, .07, -.04
2 .72, -.16, -.73, -.83, .17, .06, -.45, .29, -.03, -.46
3 .60, -.46, -.38, -.66, -1.14, 1.12, -.39, .08, .48, .04
4 -.22, - .16, -.21, - .67, -.53, 1.06, -.33, -.14, .55, .36
5 .36, -.58, -.10, -.48, - .16, 1.19, -.52, -.32, .49, .12
6 - .12, 99.99, 99.99, -.72, .21, .56, -.83, .02, .56, .25
7 , 99.99, 99.99, 99.99, 99.99, .29, .22, -.43, -.02, .14, -.19
8 No data for this fleet at this age
9 No data for this fleet at this age

10 , No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 , No data for this fleet at this age

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Log q

1, .68, 2.848, 8.94, .90, 12, .39, -7.55,
2, .87, .704, 7.27, .n, 12, .74, -6.62,
3, .82, 1.217, 7.27, .84, 12, .70, -6.38,
4, .85, 1.326, 7.10, .91, 12, .53, -6.49,
5, .76, 1.nS, 7.50, .8S, 11, .57, -6.74,
6, .93, .334, 6.58, .81, S, .58, -6.36,
7, .90, .729, 6.58, .93, 6, .31, -6.29,
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Table 4.12 Continued

Fleet FLT24: Russian aeous

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 1.42, .66, .72, -1.38, - .25, .04, -.41, .09, -.40, -.04
2 .92, .59, - .03, -1.28, 1.55, -.04, -.44, -.03, -.36, -.59
3 .34, .26, -.22, -.02, -.77, .87, .04, - .10, -.07, -.24
4 - .17, 1.11, -.41, - .03, - .37, .44, .03, -.36, .10, -.25
5 .43, .01, -.08, .52, - .28, .32, -.25, -.48, .15, -.22
6 -.19, .19, -.89, .40, -.40, -.08, -.15, .36, .64, .00
7 , 99.99, .24, 99.99, 99.99, .40, -.09, •• 16, .18, .29, -.82
8 No data for this fleet at this age
9 No data for this fleet at this age

10 No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 No data for this fleet at this age

Regression statisties

Ages with q dependent on year class strength

e Age, stope , t-vatue , Intereept, RSquare, No Pts, Reg s.e, Hean Log q

1, .73, 1.101, 7.04, .69, 10, .78, -5.28,
2, .84, .632, 5.65, .69, 10, .86, -4.53,
3, .66, 2.653, 6.85, .89, 10, .46, -4.40,
4, .77, 1.892, 5.73, .90, 10, .48, -4.18,
5, .74, 2.848, 5.87, .94, 10, .36, -4.41,
6, .54, 3.731, 6.81, .90, 10, .47, -4.80,
7, .61, 2.533, 6.29, .90, 7, .46, -4.73,

Continued
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Table 4.12 Continued

Fleet FLT29: Norwegian tra

Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , No data for this fleet at this age
2 , No data for this fleet at this age
3 , No data for this fleet at this age
4 , No data for this fleet at this age
5 , No data for this fleet at this age
6 , No data for this fleet at this age
7 , No data for this fleet at this age
8 , .84, .70, -.10, -.35, .43, -.61, -.63, -.34, -.14, .49
9 , 1.90, 1.58, 1.25, -1.75, -1.83, -1.73, -.48, .85, .22, .63

10 , -.44, 1.14, -.28, -.06, .65, 99.99, - .85, .12, -.41, .21
11 , .45, .09, .49, 1.84, .13, 99.99, 99.99, -1.09, -.45, -1.12
12 , .70, 2.30, .79, 1.77, .98, -.34, .05, .34, .81, .01
13 , .29, .19, - .04, .15, -.36, - .13, .03, 99.99, -.07, -.54

Hean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Hean Log q,
S.ECLog q),

8,
-1.9016,

.5357,

9,
-2.5565,
1.4084,

10,
-1.7701,

.5987,

11,
-1.9635,

.9838,

12,
-1.9635,
1.0961,

13
-1.9635,

.2754,

Regression statistics :

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Q

8, 1.18, -1.371, .85, .88, 10, .60, -1. 90,
9, .71, 1.500, . 3.87, .79, 10, .93, -2.56,

10, 1.01, -.099, 1.70, .89, 9, .65, -1.77,
11, 1.36, -1.032, .57, .61, 8, 1.33, -1.96,
12, .90, .433, 1.55, .74, 10, .76, -1.26,
13, 1.10, -.560, 1.91, .82, 9, .31, -2.03,
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Table 4.12 Continued

Fleet FlT30: Norway bot tom

Age 1980, 1981, 1982, 1983, 1984
1 .56, .08, .39, - .03, .11
2 .28, -.29, .58, 1.19, .20
3 -.08, -.13, - .12, - .03, .50
4 , -2.38, -.51, .44, - .37, -.30
5 - .17, -.43, .27, .12, - .01
6 -.32, .36, .20, -.91, .39
7 .35, -.49, .17, -1.79, - .50
8 , No data for this fleet at this age
9 , No data for this fleet at this age

10 , No data for this fleet at this age
11 No data for this fleet at this age
12 , No data tor this fleet at this age
13 , No data for this fleet at this age

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , .58, .77, .31, -1.77, -.43, -.03, - .37, -.02, .44, .25
2 , - .19, .64, .35, -1.51, -.48, .22, .27, -.35, .11, - .16
3 -.30, .06, .17, -.07, -.69, .35, .29, -.16, .08, .01
4 , 1.01, - .18, .15, .16, -.23, .02, .16, -.40, .02, .61
5 , 1.16, -.99, .02, .07, .15, .09, -.02, -.53, -.29, .49
6 , -1.06, 2.96, -.82, .14, 1.02, -.01, - .13, - .49, -1.52, .25
7 -.31, 99.99, 99.99, 99.99, .13, -.04, .26, .41, .59, .27
8 No data tor this fleet at this age
9 , No data tor this fleet at this age

10 , No data tor this fleet at this age
11 , No data for this fleet at this age
12 No data for this fleet at this age
13 , No data tor this fleet at this age

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean log q

1, .64, 2.350, 7.20, .81, 15, .68, -4.67,
2, .73, 1.987, 6.81, .85, 15, .65, -5.15,
3, .86, 2.289, 5.99, .96, 15, .32, -5.16,
4, .86, 1.258, 6.51, .89, 15, .59, -5.83,
5, .79, 1.925, 7.35, .89, 15, .52, -6.67,
6, 1.20, -.737, 6.17, .58, 15, 1.16, -6.66,
7, .99, .074, 6.28, .78, 12, .64, -6.25,

------------1
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Table 4.12 Continued

Fleet FlT31: Norway acoust

Age 1980, 1981, 1982, 1983, 1984
1 , .90, .02, .05, -.76, .08
2 , .82, .06, .26, .51, .17
3 , .98, .69, .09, .25, .61
4 , .63, .43, .67, .38, .04
5 , .89, .23, .09, .43, .29
6 .72, 1.63, .81, -.68, .61
7 , .17, - .59, 1.91, -2.37, 1.27
8 , No data for this fleet at this age
9 , No data for this fleet at this age

10 No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 , No data for this fleet at this age

Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , .69, - .08, - .60, -.55, -.50, - .15, -.46, .34, .69, .72
2 , .33, .12, -.58, .08, -.55, .05, -.25, .05, .17, -.19
3 , .22, .07, - .66, -.27, -.68, .00, -.49, .07, .55, -.02
4 -.72, -.21, -.71, -.08, -.15, .03, -.07, -.22, .36, .54
5 , .74, - .14, -.67, -.12, -.01, -.02, -.91, -.95, .50, .80
6 .49, .91, -.11, -.11, 1.07, -.30, -1.66, - .88, -.80, .44
7 .22, .43, .68, -.62, .24, 1.56, -.78, .22, -1.27, -.69
8 , No data for this fleet at this age
9 , No data for this fleet at this age

10 , No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 , No data for this fleet at this age

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean log q

1, .72, 2.153, 6.70, .86, 15, .57, -4.80,
2, .79, 2.805, 6.53, .95, 15, .35, -5.28,
3, .91, .997, 5.94, .92, 15, .48, -5.41,
4, .75, 2.963, 7.22, .94, 15, .44, -6.10,
5, .81, 1.373, 7.31, .85, 15, .63, -6.72,
6, 1.18, - .841, 6.42, .68, 15, .93, -6.83,
7, 1.97, -3.662, 4.51, .60, 15, 1.13, -6.35,
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Table 4.12 Continued

Terminal year survivor and F Sl.lll1la ries

Age Catehability dependent on age and year class strength

Year class = 1993

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , \Jeights, F

FLT23: Russian botto, 100039. , .407, .000, .00, 1, .438, .000
FLT24: Russian aeous, 100206. , .825, .000, .00, 1, .107, .000
FLT29: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 133786. , .707, .000, .00, 1, .145, .000
FLT31: Norway aeoust, 214301. , .597, .000, .00, 1, .204, .000

P shrinkage mean 81238. , 1.46"" .034, .000

F shrinkage mean 12710. , 1.00"" .073, .003

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Rat i 0,

104166. , .27, .31, 6, 1.140, .000

e Age 2 Catehability dependent on age and year elass strength

Year class = 1992

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , \Jeights, F

FLT23: Russ ian bott0, 71564. , .361, .220, .61, 2, .294, .006
FLT24: Russian aeous, 45968., .617, .092, .15, 2, .101, .009
FLT29: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 84654. , .491, .300, .61, 2, .159, .005
FLT31: Norway aeoust, 78527., .313, .394, 1.26, 2, .391, .005

P shrinkage mean , 61731. , 1.54"" .016, .007

F shrinkage mean , 126536., 1.00" " .039, .003

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

74339. , .20, .12, 10, .613, .005

Age 3 Catehability dependent on age and year elass strength

e Year class = 1991

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , \Jeights, F

FLT23: Russian botto, 206094., .333, .045, .14, 3, .209, .014
FLT24: Russian aeous, 155899., .386, .105, .27, 3, .156, .019
FLT29: Norwegian tra, 1. , .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 192830., .283, .029, .10, 3, .292, .015
FLT31: Norway aeoust, 219793. , .274, .088, .32, 3, .309, .014

P shrinkage mean 39473., 1.56"" .010, .073

F shrinkage mean 56975., 1.00"" .024, .051

Weighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

188418., .15, .08, 14, .527, .016

Continued

97

____ ----------- 1



Table 4.12 Continued

Age 4 Catehability dependent on age and year elass strength

Year class =1990

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT23: Russian botto, 296243., .303, .219, .72, 4, .210, .139
FLT24: Russian aeous, 246542., .326, .073, .23, 4, .183, .165
FLT29: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 306681., .271, .177, .66, 4, .264, .135
FLT31: Norway aeoust, 355068., .251, .209, .83, 4, .308, .117

P shrinlcage mean , 19189. , 1.41"" .011, 1.194

F shrinlcage mean 159611., 1.00" " .023, .244

lJeighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

292064., .14, .11, 18, .800, .140

Age 5 Catehability dependent on age and year elass strength

Year class =1989

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT23: Russian botto, 52555., .264, .150, .57, 5, .198, .450
FLT24: Russian aeous, 44260., .245, .076, .31, 5, .246, .515
FLT29: Norwegian tra, 1. , .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 52836., .236, .129, .55, 5, .246, .448
FLT31: Norway aeoust, 54569. , .225, .178, .79, 5, .267, .436

P shrinlcage mean 8544. , 1.29" " .016, 1.503

F shrinlcage mean 58348. , 1.00", , .027, .413

lJeighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

49619., .12, .08, 22, .659, .468
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Table 4.12 Continued

Age 6 CatchabiLity dependent on age and year cLass strength

Year cLass =1988

Fleet, Estimated, Int, Ext, Var, N, ScaLed, Estimated
, Survivors, s.e, s.e, Ratio, , IJeights, F

FLT23: Russian botto, 5909., .256, .178, .69, 6, .206, .865
FLT24: Russian acous, 6143. , .229, .075, .33, 6, .279, .843
FLT29: Norwegian tra, 1. , .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 6235., .232, .141, .61, 6, .207, .834
FLT31: Norway acoust, 5832., .221, .158, .71, 6, .228, .873

P shrinkage mean 3835., 1.30" " .030, 1.137

F shrinkage mean 11572. , 1.00"" .051, .532

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

6151., .13, .07, 26, .546, .838

Age 7 CatchabiLity dependent on age and year cLass strength

Year cLass =1987

e Fleet, Estimated, Int, Ext, Var, N, ScaLed, Estimated
, Survivors, s.e, s.e, Ratio, , IJeights, F

FLT23: Russ i an botto, 662., .240, .152, .63, 7, .291, 1.127
FLT24: Russian acous, 640., .232, .300, 1.29, 7, .248, 1.149
FLT29: Norwegian tra, 1., .000, .000, .00, 0, .000, .000
FLT30: Norway bottom, 677., .250, .246, .99, 7, .190, 1.112
FLT31: Norway acoust, 462., .234, .133, .57, 7, .169, 1.383

P shrinkage mean 2044. , 1.44" " .033, .516

F shrinkage mean 3330. , 1.00" " .068, .347

IJeighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

719. , .14, .13, 30, .973, 1.074

Continued
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Table 4.12 Continued

Age 8 Catehability constant w.r.t. time and dependent on age

Year class = 1986

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT23: Russian botto, 1144. , .217, .193, .89, 7, .280, .426
FLT24: Russian aeous, 1103. , .218, .182, .83, 7, .245, .439
FLT29: Norwegian tra, 1678., .564, .000, .00, 1, .078, .309
FLT30: Norway bottom, 834., .236, .243, 1.03, 7, .183, .547
FLT31: Norway aeoust, 703., .227, .191, .84, 7, .175, .622

F shrinkage mean 1792., 1.00" " .039, .292

lJeighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

1031. , .12, .10, 30, .850, .465

Age 9 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1985

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT23: Russian botto, 1205., .209, .209, 1.00, 7, .268, .610
FLT24: Russian aeous, 1425. , .209, .105, .50, 7, .244, .537
FLT29: Norwegian tra, 1293., .532, .292, .55, 2, .076, .578
FLT30: Norway bottom, 1463., .227, .113, .50, 7, .185, .526
FLT31: Norway aeoust , . 934., .224, .170, .76, 7, .176, .734

F shrinkage mean 3001., 1.00" " .050, .291

lJeighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

1310. , .11, .08, 31, .710, .573
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Table 4.12 Continued.

Age 10 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1984

Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , \leights, F

FLT23: Russian botto, 2349., .213, .177, .83, 7, .253, .530
FLT24: Russian aeous, 2558., .215, .128, .60, 7, .226, .496
FLT29: Norwegian tra, 2785. , .419, .191, .46, 3, .147, .463
FLT30: Norway bottom, 3548. , .236, .067, .28, 7, .163, .380
FLT31 : Norway aeoust, 2541., .229, .161, .70, 7, .161, .498

F shrinkage mean , 5836., 1.00" " .050, .248

\leighted predietion

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

2784., .12, .07, 32, .597, .461

Age 11 Catehabilityeonstant w.r.t. time and dependent on age

Year class = 1983

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \leights, F

• FLT23: Russian botto, 2746. , .272, .101, .37, 7, .218, .403
FLT24: Russian aeous, 2361., .271, .161, .60, 6, .184, .456
FLT29: Norwegian tra, 1379. , .400, .254, .64, 4, .282, .688
FLT30: Norway bottom, 2608., .307, .100, .33, 7, .116, .421
FLT31 : Norway aeoust, 2980., .284, .281, .99, 7, .095, .377

F shrinkage mean , 5846. , 1.00"" .104, .210

\leighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

2384. , .18, .10, 32, .583, .449

Age 12 Catehability constant w.r.t. time and age Cfixed at the value for age) 11

Year class = 1982 \

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \leights, F

FLT23: Russian botto, 467., .290, .117, .40, 7, .214, .392
FLT24: RlJ5&ian aeous, 553., .342, .107, .31, 5, .124, .341
FLT29: Norwegian tra, 309., .379, .161, .42, 5, .400, .546
FLT30: Norway bottom, 400. , .430, .065, .15, 7, .072, .445
FLT31: Norway acoust, 365., .420, .140, .33, 7, .046, .479

e F shrinkage mean , 375., 1.00" " .144, .469

\leighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

383., .23, .06, 32, .271, .460

Age 13 Catehability constant w.r.t. time and age Cfixed at the value for age) 11

Year elass =1981

Fleet,
,

FLT23: Russian botto,
FLT24: Russian aeous,
FLT29: Norwegian tra,
FLT30: Norway bottom,
FLT31: Norway scoust,

F shrinkage meen

Yeighted prediction

Estimated,
Survivors,

9. ,
6.,
5.,

10.,
8. ,

41 ••

Int, Ext, Var, N, Sealed, Estimated
s.e, s.e, Ratio, , \leights, F

.407, .517, 1.27, 4, .012, 1.346

.319, .292, .92, 3, .025, 1.703

.262, .134, .51, 6, .689, 1.855

.285, .348, 1.22, 6, .025, 1.274

.277, .210, .76, 7, .029, 1.439

1.00.,. , .221. .485

Survivors,
at end of year,

.' 8.,

Int,
s.e,
.29,

Ext,
s.e,
.21,

N,
,

27,

Var, F
Ratio,

.718, 1.434
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Table 4.13
14:28 Thursday, OCtober 19, 1995

HAD-ARCT: Haddock in the North-East Arctic (Fishing Areas I and 11)

CANUM: Catch in Numbers (Thousands)

Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

1950 1 4446 3190 37949 35344 18849 27869 9199 1980 1093 853 868 712 258
1951 4069 222 65644 9178 18014 13551 6808 6849 3321 1182 734 177 81 82
1952 1 13673 6012 151996 13634 9851 4693 3237 2434 606 534 185 138 1
1953 392 8031 64527 13014 70780 5431 2866 1079 424 315 393 202 121 176
1954 1n6 493 6563 154695 5884 27590 3233 1302 711 319 126 69 51 34
1955 1 989 1154 10689 176678 4994 28278 1445 2n 100 50 30 15 5
1956 97 3012 16436 5922 14714 127879 3182 8003 450 200 80 60 30 15
1957 828 243 2074 24704 7942 12535 46619 1087 1970 356 17 1 33 36
1958 153 2312 1n7 5913 31437 5821 12748 17565 822 10n 226 79 89 18
1959 169 2425 20317 7826 n44 14039 3153 2237 5918 285 316 70 4 23
1960 2319 3632 40117 71280 13717 7138 6267 1587 2352 2015 497 70 30 12
1961 362 5531 15430 56859 63354 8706 3578 4407 787 527 1287 67 60 20
1962 1 4536 39604 30947 49028 33922 3209 1344 1778 243 247 482 20 8
1963 3 2151 28567 n995 19035 13627 9290 1243 561 409 79 84 169 41
1964 149 831 22305 49162 30592 5800 3519 2709 832 104 206 234 121 67
1965 1 3483 5911 46161 40032 12578 16n 970 893 122 204 123 14 205
1966 1 2559 26157 22469 62724 28840 5711 578 435 188 186 25 8 7
1967 1 53 15918 41373 13505 25736 8878 1617 218 176 155 76 27 7
1968 1 33 657 67632 41267 7748 15599 5292 655 182 101 115 18 19
1969 1 1058 1520 1963 44526 18956 3611 4925 1624 315 43 43 14 2
1970 480 276 23004 2408 1870 21995 7948 1974 1978 n6 166 26 52 19
1971 15 3535 1979 24359 1258 918 9279 3056 826 1043 369 130 27 4 e19n 133 9369 230229 22246 42849 3196 1606 6736 2630 896 988 538 53 42
1973 1 5915 70204 258m 24018 68n 418 422 1680 525 146 340 68 13
1974 281 3713 9684 41701 88111 5827 4138 382 617 2043 935 276 458 143
1975 1321 4355 10037 14089 33871 49712 2135 1236 92 131 500 147 53 92
1976 3475 7496 13989 13449 6808 20789 40044 1247 1349 193 279 652 331 46
1977 184 18456 55967 22043 7368 2586 7781 11043 311 388 96 101 84 98
1978 46 2033 47311 18812 4076 1389 1626 2596 6215 162 258 3 74 65
1979 0 48 17540 35290 10645 1429 812 546 1466 2310 181 87 2 53
1980 0 0 627 22878 21794 2971 250 504 230 842 1299 111 35 15
1981 1 68 486 2561 22124 10685 1034 162 162 n 330 564 27 42
1982 2 29 883 900 3372 12203 2625 344 75 80 91 320 204 34
1983 0 162 704 1930 884 1374 3282 906 52 37 29 21 21 91
1984 0 252 456 841 836 307 765 2250 499 70 25 36 44 185
1985 1 2288 29548 1153 546 715 316 634 1312 416 50 5 1 57
1986 96 690 25596 61470 1013 376 346 144 295 484 112 35 3 7
1987 8 154 3928 88297 52611 586 207 123 74 119 175 87 4 19
1988 0 46 794 9031 50868 19465 382 65 35 44 142 135 22 11
1989 0 180 1050 3951 12305 23032 3423 247 11 36 12 22 17 15
1990 6 294 518 1174 1871 4138 6754 851 389 50 3 3 9 15
1991 21 329 3968 1967 1886 2876 4442 4422 398 21 1 7 2 7
1992 1258 2668 12342 12652 2411 1740 2070 2619 2737 241 12 4 1 1
1993 117 455 13398 25092 13154 2784 973 1297 2131 2011 314 55 9 6
1994 36 448 3308 48798 32983 8978 1526 671 1119 1814 1508 248 28 2

e
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Table 4.14

Run title : Arctic Haddock (run: FINH1/H1S)

At 6-0ct-95 09:21:22

Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE

"
.0000, .0000, .0000, .0000, .0000, .0003, .0000, .0016, .0000, .0034,

2, .0129, .0079, .0024, .0017, .0058, .0026, .0031, .0307, .0939, .0661,
3, .0668, .1270, .0619, .0369, .1015, .1663, .0229, .2843, .3354, .2192,
4. •2341, .3866• .3032, .4022. .1474, .2316, .2665, .3823, .6006, .3413,
5, .4587, .5757, .4253. .5649, .50n, .2043, .1819. 1.0678. .9520. .4191.
6, .6910. .71n, .4944, .4643, .5550, .5092, .1461, .9649, .4683, .6375,
7, .6516, •8034, .5019• .6415, .4101, .4780, .4188, .4095, .3004, .5786.
8. .4812. .4908, .5559, .6437, .4259, .4132, .3394, .6183, .1773, .4962,
9, .7633, .4132, .3451, .4586, .4135, .3017, .3031, .5531, .3021, .4252,

10, .2588, .3489, .2915, .5453, .4182, .3279, .2572, .6332, .1986. .7419,
11, .9579, .7987, .5454, .2708, .2348, .4067, .2756, .4146. .1934, .6496,
12, 1.7424, .2750, .9422, 1.0710, .1764, .2174, .6541, .8329, .2433, .6787,
13, .8495, .4688, .5404, .6031, .3358, .3354, .3683, .6158, .2240, .6035,

+gp, .8495, .4688, .5404, .6031, .3358, .3354, .3683, .6158, .2240, .6035,
FBAR 4- 7, .5088, .6208, .4312, .5182, .4050, .3558, .2533, .•7061, .5803, .4941,

•
Table 8 Fishing mortality (F) at age
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE

"
.0080, .0135, .0010, .0018, .0000, .0000, .0002, .0002, .0000, .0000,

2, .0672, .0571, .0926, .0135, .0023, •0000, .0076• •0055, .0164• .0009,
3. .2557, •3185, .7674, .3623, .1548, .0372, .0989• .1295, .1784, .0586,
4, •5718, .6478• 1.2793, .6422, .5071, .3101, .2098, .2681, .4607, .3354,
5, .5167, .6075, .9411, .8815, .9740, .6895, .5612, .4705, •4603, .3705•
6, .4443, .7076, .4906, .4460, .9307, •8255, .9027• •7074, .3553• .2849,
7, .5093, .7992, .6357, .6663, .5131, .3979, .7883, .5797, .4124, .3426,
8, .3366, .6421, .5314, .4495, .4917, •7099, .4891 • .6683, .4022, .5576,
9, .2095, .7626, .3206, .6580, .4966, .3956, .5206, .4412, .1931, .4051,

10, .1478, .9092, •5139, .2751 • .5492, .6000, .2052, .5310, .4067, .4311,
", .3987, .5350, 2.3077, .7888, .5658, .6985, .5001, .4334, .3714, .5347,
12, •1932, 1.5153, .3752, .4238, .6823, .8438, .7679, 1.4636, .1660, 1.1453,
13, .2585, .8822, .8181, .5232, .5618, .6554, .5004, .7141, .3095, .6198,

+gp, .2585, •8822, .8181 • .5232, .5618, .6554, •5004, .7141 • .3095, .6198,
FBAR 4- 7, .5105, .6905, .8367, .6590, .7312, .5558, .6155, .5064, .4222, .3334,-



Table 4.15

Run title : Arctic Haddock (run: FINHlIH1S)

At 6-0ct-95 09:21:22

Terminal Fs derived using XSA (With F shrinkage)

Table 10 Stock nLlllber at age (start of year) Numbers*10**-3
YEAR, 1950, 1951, 1952, 1953, 1954,

AGE
1, 94092, 1576082, 195454, 79840, 257970,
2, 687398, 77035, 1286705, 160024, 65012,
3, 67027, 558771, 62870, 1041093, 123750,
4, 93593, 51991, 398086, 46034, 793989,
5, 70365, 42289, 34262, 188393, 25914,
6, 37878, 25629, 18324, 15715, 90199,
7, 45346, 13957, 8722, 6089, 7952,
8, 16757, 11909, 5267, 2895, 2392,
9, 5305, 5396, 3553, 1383, 1394,

10, 2952, 2552, 1413, 707, 749,
11, 1558, 1428, 1020, 608, 294,
12, 1150, 504, 505, 352, 142,
13, 1280, 157, 253, 246, 105,

+gp, 456, 156, 2, 353, 69,
TOTAL, 1125158, 2367855, 2016434, 1543730, 1369930,

Table 10 Stock nLlllber at age (start of year) Numbers*10**-3
YEAR, 1955, 1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964,

AGE
1, 84276, 104412, 494191, 369906, 169905, 373300, 420269, 485111, 151999, 366502,
2, 209646, 68999, 85397, 403860, 302715, 138954, 303533, 343760, 397174, 124444,
3, 52782, 170749, 53766, 69697, 328561, 245647, 110479, 243508, 277343, 323233,
4, 95379, 42170, 124925, 42143, 55501, 250619, 164820, 76491, 163532, 201220,
5, 510089, 68418, 29167, 79927, 29154, 38359, 140693, 83495, 34624, 67840,
6, 15892, 257761, 42702, 16694, 36993, 17314, 18994, 57864, 23997, 11124,
7, 48884, 8493, 95327, 23619, 8401, 17585, 7717, 7673, 16682, 7317,
8, 3585, 14436, 4074, 35864, 7803, 4025, 8726, 3081, 3379, 5252,
9, 780, 1628, 4578, 2352, 13470, 4364, 1859, 3157, 1306, 1642,

10, 498, 393, 926, 1965, 1182, 5673, 1445, 810, 976, 562,
11, 324, 317, 140, 436, 639, 710, 2822, 706, 444, 429,
12, 126, 220, 187, 100, 152, 237, 131, 1146, 355, 292,
13, 54, 76, 126, 152, 10, 61, 131, 47, 502, 214,

+gp, 18, 38, 136, 30, 57, 24, 43, 19, 121, 117,
TOTAL, 1022334, 738107, 935643, 1046747, 954543, 1096873, 1181664, 1306868, 1072432, 1110186,

Continued
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Table 4.15 continued

Run title : Arctic Haddock (run: FINH1/H1S)

At 6-0ct-95 09:21:22

Terminal Fs derived using XSA (Yith F shrinkage)

Table 10 Stock nlJTber at age (start of year) Numbers*10**-3
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
1, 440996, 30002, 26007, 249009, 144643, 1539044, 418836, 89250, 78363, 90755,
2, 299932, 361056, 24563, 21292, 203870, 118423, 1259629, 342900, 72951, 64157,
3, 101134, 242412, 293292, 20062, 17402, 165957, 96707, 1028098, 272266, 54375,
4, 244458, 77453, 174802, 225724, 15831, 12872, 115060, 77386, 633416, 159389,
5, 120262, 158377, 43082, 105680, 123611, 11185, 8360, 72162, 43229, 284449,
6, 27862, 62239, 72913, 23053, 49184, 60916, 7466, 5706, 20310, 13661,
7, 3859, 11430, 24862, 36409, 11864, 23116, 29972, 5282, 1780, 10410,
8, 2807, 1647, 4191, 12322, 15695, 6446, 11734, 16143, 2871, 1079,
9, 1849, 1420, 825, 1968, 5300, 8394, 3491, 6842, 7122, 1969,

10, 591, 705, 769, 479, 1019, 2870, 5082, 2111, 3222, 4311,
11, 366, 374, 407, 471, 227, 549, 1693, 3217, 918, 2163,
12, 165, 115, 138, 193, 294, 147, 299, 1052, 1740, 619,
13, 27, 24, 71, 44, 54, 202, 97, 127, 374, 1117,

+gp, 390, 20, 18, 46, 8, 73, 14, 100, 71, 345,
TOTAL, 1244697, 947275, 665942, 696751, 589002, 1950194, 1958439, 1650375, 1138632, 688799,

•
Table 10 Stock nlJTber at age (start of year) Numbers*10**-3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
1, 183800, 285419, 204649, 28404, 8508, 12076, 7145, 13419, 390154, 524475,
2, 74050, 149287, 230537, 167386, 23213, 6966, 9887, 5849, 10985, 319431,
3, 49168, 56686, 115443, 172048, 135204, 18962, 5703, 8033, 4762, 8847,
4, 35756, 31173, 33753, 43876, 98052, 94825, 14957, 4229, 5778, 3262,
5, 92764, 16526, 13353, 7689, 18901, 48347, 56935, 9929, 2648, 2984,
6, 153161, 45301, 7371, 4266, 2607, 5843, 19863, 26596, 5078, 1368,
7, 5912, 80417, 18279, 3695, 2236, 842, 2095, 6594, 10733, 2914,
8, 4779, 2909, 29606, 7925, 1554, 1096, 463, 780, 3024, 5818,
9, 538, 2794, 1253, 14247, 4139, 778, 441, 232, 327, 1656,

10, 1054, 357, 1067, 744, 6041, 2062, 429, 215, 122, 221,
11, 1681, 744, 118, 523, 463, 2856, 927, 286, 103, 67,
12, 925, 924, 357, 10, 194, 215, 1163, 460, 152, 58,
13, 257, 624, 166, 201, 5, 80, 76, 442, 87, 105,

+gp, 444, 85, 191, 175, 135, 34, 117, 73, 375, 437,
TOTAL, 604287, 673247, 656143, 451187, 301253, 194981, 120201, 77137, 434330, 871645,

Table 10 Stock nunber at age (start of year) Numbers*10**-3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST

AGE
1, 140840, 50276, 25693, 27859, 112295, 288542, 779028, 352258, 111940, 127644, 0, 1377
2, 429404, 115309, 41076, 21028, 22809, 91939, 236233, 637794, 287266, 91543, 104166, 1149
3, 261300, 349496, 93782, 33491, 17175, 18512, 75007, 193114, 519768, 234782, 74339, 881
4, 6831, 187198, 262983, 73228, 26701, 13112, 14687, 57820, 146941, 413427, 188418, 624
5, 1910, 4549, 97645, 135418, 51783, 18286, 9673, 10245, 35891, 97601, 292064, 359
6, 1687, 1070, 2808, 32340, 64843, 31262, 13279, 6213, 6206, 17483, 49619, 177
7, 843, 734, 536, 1769, 8865, 32249, 21851, 8269, 3512, 2562, 6151, 84
8, 1694, 404, 288, 251, 1103, 4161, 20292, 13871, 4897, 1995, 719, 39
9, 2728, 813, 200, 124, 147, 679, 2637, 12613, 8987, 2836, 1031, 18

10, 904, 1046, 399, 97, 70, 110, 204, 1799, 7850, 5429, 1310, 8

", 118, 364, 418, 219, 40, 25, 45, 148, 1255, 4607, 2784, 4
12, 32, 51, 197, 184, 51, 22, 18, 36, 110, 743, 2384, 1
13, 15, 22, 10, 82, 29, 22, 15, 8, 26, 41, 383,

+gp, 864, 50, 47, 41, 25, 36, 52, 8, 17, 3, 8,
TOTAL, 849168, 711382, 526082, 326132, 305935, 498956, 1173020, 1294196, 1134666, 1000696, 723376,

"
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Table 4.16

Run titLe : Arctic Haddock (run: FINHlIH1S)

At 6-0ct-95 09:32:56

Terminal Fs derived using XSA (With F shrinkage)

Table 14 Steck biomass at age with SOP (start ef year) Tennes
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 46757, 105620, 153154, 10486, 9218, 82634, 63830, 581594, 148606, 30909,
4, 176381, 52665, 142452, 184126, 13087, 10003, 118517, 68319, 539544, 141393,
5, 150796, 187152, 61015, 149812, 177587, 15105, 14965, 110714, 63993, 438523,
6, 46451, 97790, 137299, 43451, 93950, 109376, 17769, 11641, 39974, 28002,
7, ro2, 21581, 56258, 82467, 27232, 49876, 85723, 12948, 4210, 25642,
8, 6547, 3621, 11042, 32496, 41947, 16193, 39076, 46075, 7907, 3095,
9, 4791, 3469, 2416, 5767, 15739, 23430, 12918, 21698, 21791, 6274,

10, 1826, 2054, 2684, 1671, 3606, 9548, 22414, 7979, 11751, 16372,
11, 1384, 1332, 1741, 2012, 984, 2237, 9141, 14891, 4097, 10059,
12, ro, 508, 730, 1026, 1580, 743, 2005, 6041, 9642, 3572,
13, 140, 115, 418, 257, 322, 1126, 717, 808, 2292, 7119,

+gp, 2184, 108, 116, 290, 49, 442, 114, 684, 471, 2375,
TOTALBIO, 445763, 476017, 569324, 513862, 385303, 320711, 387190, 883391, 854278, 713337,

•
TabLe 14 Stock biomass at age with SOP (start of year) Tonnes
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

ACE
1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 26399, 23564, 58500, 107611, 100365, 12917, 3699, 4950, 2862, 5317,
4, 29960, 20223, 26692, 42828, 113591, 100805, 15142, 4068, 5420, 3059,
5, 135079, 18632, 18352, 13044, 38053, 89319, 100164, 16594, 4317, 4864,
6, 296539, 67906, 13468, 9622, 6979, 14352, 46462, 59102, 11006, 2966,
7, 13755, 144855, 40137, 10014, 7192, 2484, 5890, 17609, 27955, 7589,
8, 12946, 6100, 75695, 25009, 5819, 3766, 1515, 2425, 9169, 17641,
9, 1619, 6512, 3560, 49958, 17226, 2971, 1604, 803, 1103, 5578,

10, 3780, 992, 3613, 3111, 29965, 9387, 1859, 884, 491, 887,
11, 7383, 2531, 488, 2674, 2812, 15917, 4918, 1442, 508, 328,
12, 5040, 3897, 1836, 61, 1465, 1488, 7657, 2879, 926, 356,
13, 1548, 2909, 944, 1408, 43, 614, 551, 3052, 587, 709,

+gp, 2887, 430, 1173, 1323, 1213, 281, 918, 543, 2734, 3186,
TOTALBIO, 536935, 298550, 244458, 266663, 324721, 254303, 190379, 114350, 67080, 52480,

TabLe 14 Steck biomass at age with SOP (start of year) Tennes
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

ACE
1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 110988, 88200, 22113, 9073, 4691, 4885, 27954, 71522, 159722, 54924,
4, 5407, 138352, 124017, 28339, 11402, 8989, 10610, 47042, 121649, 225258,
5, 3282, 6274, 89217, 82507, 35061, 16541, 13752, 15750, 52135, 102649,
6, 3908, 2179, 6125, 35237, 63548, 37874, 20634, 12850, 13269, 26847,
7, 2188, 1495, 1505, 2738, 12244, 46440, 35358, 19465, 8322, 5005,
8, 5445, 1212, 942, 830, 3531, 7974, 39795, 31086, 15074, 5004,
9, 9742, 2711, 729, 457, 522, 2403, 6583, 34927, 30804, 6731,

10, 3849, 4157, 1728, 425, 298, 465, 862, 7538, 26978, 14227,
11, 613, 1771, 2220, 1172, 206, 129, 233, 798, 5326, 14555,
12, 207, 308, 1294, 1225, 326, 139, 114, 240, 748, 4977,
13, 109, 145, 73, 603, 204, 153, 106, 60, 193, 301,

+gp, 6670, 363, 372, 324, 191, 272, 401, 65, 138, 23,
TOTALBIO, 152408, 247166, 250333, 162931, 132224, 126263, 156403, 241345, 434359, 460501,
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Table 15 Spawning stock biomass with SOP (spawning time) Tannes
YEAR, 1975, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 0, 0, 0, 0, 0, 0, 37, 446, 487, 372,
4, 1498, 1011, 1335, 2141, 5680, 5040, 1817, 2237, 3794, 428,
5, 31068, 4285, 4221, 3000, 8752, 20543, 64105, 12114, 4317, 1702,
6, 157165, 35990, 7138, 5100, 3699, 7607, 33917, 54965, 11006, 1394,
7, 12104, 127472, 35321, 8812, 6329, 2186, 5654, 16905, 27955, 5616,
8, 12687, 5978, 74181, 24509, 5703, 3691, 1515, 2425, 9169, 17641,
9, 1619, 6512, 3560, 49958, 17226, 2971, 1604, 803, 1103, 5578,

10, 3780, 992, 3613, 3111, 29965, 9387, 1859, 884, 491, 887,
11, 7383, 2531, 488, 2674, 2812, 15917, 4918, 1442, 508, 328,
12, 5040, 3897, 1836, 61, 1465, 1488, 7657, 2879, 926, 356,
13, 1548, 2909, 944, 1408, 43, 614, 551, 3052, 587, 709,

+gp, 2887, 430, 1173, 1323, 1213, 281, 918, 543, 2734, 3186,
TOTSPBIO, 236781, 192008, 133809, 102097, 82885, 69727, 124553, 98693, 63078, 38198,

Table 15 Spawning stock biomass with SOP (spawning time) Tannes
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

AGE
1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 2220, 0, 0, 0, 0, 0, 0, 1430, 3194, 0,
4, 433, 30437, 1240, 850, 456, 180, 743, 6116, 26763, 4505,
5, 2625, 3325, 18735, 27227, 10518, 4962, 4126, 7875, 25546, 13344,
6, 3634, 1874, 3246, 17971, 40035, 20452, 10317, 7967, 10084, 11007,
7, 2101, 1286, 1505, 2738, 10040, 35759, 28287, 14988, 6574, 4505,
8, 5445, 1212, 942, 830, 3531, 6937, 36612, 24869, 13265, 4404,
9, 9742, 2711, 729, 457, 522, 1922, 6583, 32831, 26800, 6731,

10, 3849, 4157, 1728, 425, 298, 465, 862, 7538, 23471, 14227,

", 613, 1n1, 2220, 1172, 206, 129, 233, 798, 5326, 14118,
12, 207, 308, 1294, 1225, 326, 139, 114, 240, 748, 49n,
13, 109, 145, 73, 603, 204, 153, 106, 60, 193, 301,

+gp, 6670, 363, 372, 324, 191, 272, 401, 65, 138, 23,
TOTSPBIO, 37647, 47589, 32083, 53823, 66328, 71369, 88383, 104779, 142103, 78142,

I, "
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Table 4.18 Haddock in the North-East Arctie (Fishing Areas land 11)

Run titte : Arctic Haddock (run: FINHlIH1S)

At 6-0ct-95 09:21:22

Tabte 17 SlIIIII8ry (with SOP correction)

Terminal Fs derived using XSA (With F shrinkage)

RECRUITS. TOTALBIO. TOTSPBIO, LANDINGS, YIELD/SSB, SOPCOFAC, FBAR 4- 7,
Age 1

1950, 94092, 274844, 142067, 131733, .9273, .4549, .8350,
1951, 1576082, 447173, 111983, 120057, 1.0721, .6544, .6265,
1952, 195454. 322006, 65010, 127660, 1.9637, .5119, .7331,
1953, 79840, 659514, 81697, 123447, 1.5110, .5711, .5317,
1954, 257970, 726244, 123990, 156448, 1.2618, .6034, .3851,
1955, 84276, 589712, 179159, 202745, 1.1316, .4741, .5153,
1956, 104412, 537858, 240089, 213279, .8883, .5510, .4423,
1957, 494191, 355324, 197961, 122705, .6198, .5647, .4436,
1958, 369905, 296719, 156938, 112672, .7179, .6169, .5333,
1959, 169905, 420842, 134997, 88179, .6532, .8027, .3925,
1960, 373300, 536640, 129893, 155454, 1.1968, .8371, .4972,
1961, 420269, 498312, 135458, 193234, 1.4265, .8017, .6483,
1962, 485111, 435987, 124901, 187888, 1.5043, .7439, .8259,
1963, 151999, 406847, 92444, 146744, 1.5874, .7423, .8897,
1964, 366502, 383063, 63543, 98900, 1.5564, .6156, .6554,
1965, 440996, 445763, 92441, 118079, 1.2773, .7005, .5088,
1966, 30002, 476017, 127633, 160621, 1.2585, .6602, .6208, •1967, 26007, 569324, 162357, 136486, .8407, .7912, .4312,
1968, 249009, 513862, 182133, 181726, .9978, .7920, .5182,
1969, 144643, 385303, 178646, 130509, .7305, .8026, .4050,
1970, 1539044, 320711, 159229, 86601, .5439, .7544, .3558,
1971, 418836, 387190, 179826, 78302, .4354, 1.0000, .2533,
1972, 89250, 883391, 143698, 265317, 1.8463, .8571 , .7061,
1973, 78363, 854278, 124379, 320065, 2.5733, .8270, .5803,
1974, 90755, 713337, 194142, 221138, 1.1391, .8613, .4941,
1975, 183800, 536935, 236781, 175742, .7422, .8135, .5105,
1976, 285419, 298550, 192008, 137279, .7150, .6298, .6905,
19n, 204649, 244458, 133809, 110158, .8232, .7678, .8367,
1978, 28404, 266663, 102097, 95422, .9346, .94n, .6590,
1979, 8508, 324721, 82885, 103623, 1.2502, 1.1247, .7312,
1980, 12076, 254303, 69727, 87889, 1.2605, 1.0321, .5558,
1981, 7145, 190379, 124553, n153, .6194, .9828, .6155,
1982, 13419, 114350, 98692, 46955, .4758, .9337, .5064,
1983, 390154, 67080, 63078, 21607, .3425, .9107, .4222,
1984, 524475, 52480, 38198, 17661, .4624, .9105, .3334,
1985, 140839, 152408, 37647, 41270, 1.0962, .9654, .4383,
1986, 50276, 247166, 47589, 96585, 2.0296, .9013, .4903,
1987, 25693, 250333, 32083, 150659, 4.6959, .9825, .5470,
1988, 27859, 162931, 53823, 91744, 1.7046, .9923, .5124,
1989, 112295, 132224, 66328, 55122, .8310, .9617, .3845,
1990, 288543, 126263, 71369, 25816, .3617, .9562, .1614,
1991, 779027, 156403, 88383, 33605, .3802, .9581, .2327,
1992, 352258, 241345, 104n9, 53886, .5143, .9983, .3181,
1993, 111940, 434359, 142103, n619, .5462, 1.0108, .4447,
1994, 127644, 460501, 78142, 121111, 1.5499, .9997, .6298,

Arith.
Hean , 266nO, 381203, 119749, 122242, 1.1333 .5300,

Units, (Thousands) , (Tonnes), (Tonnes), (Tonnes),
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Table 4.19 Input data to short-term prediction.

Haddock in the North-East Arctic (Fishing Areas land 11)

Single option prediction: Input data

Year: 1995

Stock Natural Haturity Prop.of F Prop.of H I.Ieight Exploit. I.Ieight
Age size mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

3 74339.000 0.2000 0.0000 0.0000 0.0000 0.206 0.0533 0.442
4 188418.00 0.2000 0.0135 0.0000 0.0000 0.356 0.2830 0.534
5 292064.00 0.2000 0.1350 0.0000 0.0000 0.796 0.5826 0.897
6 49619.000 0.2000 0.4400 0.0000 0.0000 1.440 0.8563 1.481
7 6151.000 0.2000 0.8400 0.0000 0.0000 1.953 0.7973 1.970
8 719.000 0.2000 0.8550 0.0000 0.0000 2.444 0.4727 2.480
9 1031.000 0.2000 1.0000 0.0000 0.0000 2.934 0.5205 2.989

10 1310.000 0.2000 0.9350 0.0000 0.0000 3.033 0.4315 3.033
11 2784.000 0.2000 0.9850 0.0000 0.0000 3.203 0.3920 3.203
12 2384.000 0.2000 0.9750 0.0000 0.0000 3.425 0.6292 3.425
13 383.000 0.2000 1.0000 0.0000 0.0000 3.600 0.9344 3.600
14+ 8.000 0.2000 1.0000 0.0000 0.0000 3.870 0.9344 3.870

Unit Thousands - - - - Kilograms - Kilograms

Year: 1996

Recruit- Natural Haturity Prop.of F Prop.of H I.Ieight Exploit. I.Ieight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

3 85000.000 0.2000 0.0000 0.0000 0.0000 0.268 0.0533 0.728
4 · 0.2000 0.0135 0.0000 0.0000 0.508 0.2830 0.953
5 · 0.2000 0.1350 0.0000 0.0000 0.799 0.5826 1.237
6 · 0.2000 0.4400 0.0000 0.0000 1.401 0.8563 1.713
7 · 0.2000 0.8400 0.0000 0.0000 1.841 0.7973 2.108
8 · 0.2000 0.8550 0.0000 0.0000 2.444 0.4727 2.480
9 · 0.2000 1.0000 0.0000 0.0000 2.934 0.5205 2.989

10 · 0.2000 0.9350 0.0000 0.0000 3.033 0.4315 3.033
11 · 0.2000 0.9850 0.0000 0.0000 3.203 0.3920 3.203
12 · 0.2000 0.9750 0.0000 0.0000 3.425 0.6292 3.425
13 · 0.2000 1.0000 0.0000 0.0000 3.600 0.9344 3.600
14+ · 0.2000 1.0000 0.0000 0.0000 3.870 0.9344 3.870

Unit Thousands - - - - Kilograms - Ki lograms

Year: 1997

Recruit- Natural Haturity Prop.of F Prop.of H I.Ieight Exploit. I.Ieight
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

3 111000.00 0.2000 0.0000 0.0000 0.0000 0.268 0.0533 0.728
4 · 0.2000 0.0135 0.0000 0.0000 0.508 0.2830 0.953
5 · 0.2000 0.1350 0.0000 0.0000 0.799 0.5826 1.237
6 · 0.2000 0.4400 0.0000 0.0000 1.401 0.8563 1.713
7 · 0.2000 0.8400 0.0000 0.0000 1.841 0.7973 2.108
8 · 0.2000 0.8550 0.0000 0.0000 2.444 0.4727 2.480
9 · 0.2000 1.0000 0.0000 0.0000 2.934 0.5205 2.989

10 · 0.2000 0.9350 0.0000 0.0000 3.033 0.4315 3.033
11 · 0.2000 0.9850 0.0000 0.0000 3.203 0.3920 3.203
12 · 0.2000 0.9750 0.0000 0.0000 3.425 0.6292 3.425
13 · 0.2000 1.0000 0.0000 0.0000 3.600 0.9344 3.600
14+ · 0.2000 1.0000 0.0000 0.0000 3.870 0.9344 3.870

Unit Thousands - - - - Kilograms - Kilograms

(cont.)

09:17 Friday. October 6. 1995 3
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Table 4.19 Continued

Haddock in the North-East Arctic (Fishing Areas 1 and 11)

Single option prediction: Input data
(cont. )

Year: 1998

Recruit- Natural Maturity Prop.of F Prop.of M loIeight Exploit. loIeight
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

3 88200.000 0.2000 0.0000 0.0000 0.0000 0.268 0.0533 0.728
4 · 0.2000 0.0135 0.0000 0.0000 0.508 0.2830 0.953
5 · 0.2000 0.1350 0.0000 0.0000 0.799 0.5826 1.237
6 · 0.2000 0.4400 0.0000 0.0000 1.401 0.8563 1.713
7 · 0.2000 0.8400 0.0000 0.0000 1.841 0.7973 2.108
8 · 0.2000 0.8550 0.0000 0.0000 2.444 0.4727 2.480
9 · 0.2000 1.0000 0.0000 0.0000 2.934 0.5205 2.989

10 · 0.2000 0.9350 0.0000 0.0000 3.033 0.4315 3.033
11 · 0.2000 0.9850 0.0000 0.0000 3.203 0.3920 3.203
12 · 0.2000 0.9750 0.0000 0.0000 3.425 0.6292 3.425
13 · 0.2000 1.0000 0.0000 0.0000 3.600 0.9344 3.600
14+ · 0.2000 1.0000 0.0000 0.0000 3.870 0.9344 3.870

Unit Thousands - - - - Kilograms - Ki lograms

Year: 1999

Recruit- Natural Maturity Prop.of F Prop.of M loIeight Exploit. loIeight
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

3 88200.000 0.2000 0.0000 0.0000 0.0000 0.268 0.0533 0.728
4 · 0.2000 0.0135 0.0000 0.0000 0.508 0.2830 0.953
5 · 0.2000 0.1350 0.0000 0.0000 0.799 0.5826 1.237
6 · 0.2000 0.4400 0.0000 0.0000 1.401 0.8563 1.713
7 · 0.2000 0.8400 0.0000 0.0000 1.841 0.7973 2.108
8 · 0.2000 0.8550 0.0000 0.0000 2.444 0.4727 2.480
9 · 0.2000 1.0000 0.0000 0.0000 2.934 0.5205 2.989

10 · 0.2000 0.9350 0.0000 0.0000 3.033 0.4315 3.033
11 · 0.2000 0.9850 0.0000 0.0000 3.203 0.3920 3.203
12 · 0.2000 0.9750 0.0000 0.0000 3.425 0.6292 3.425
13 · 0.2000 1.0000 0.0000 0.0000 3.600 0.9344 3.600
14+ · 0.2000 1.0000 0.0000 0.0000 3.870 0.9344 3.870

Unit Thousands - - - - Kilograms - Ki lograms

Notes: Run name : H3
Date and time: 060CT95:10:33

09:17 Friday, October 6, 1995
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Table 4.20 Short-term prediction.

Haddock in the North-East Arctic (Fishing Areas 1 and 11)

Prediction with management option table

09:17 Friday, October 6, 1995 2

Year: 1995 Year: 1996 Year: 1997

F Reference Steck Sp.steck Catch in F Reference Steck Sp.stock Catch in Stock Sp.steck
Factor F biomass biomass weight Facter F biomass biomass weight biomass biomass

0.6386 0.4022 425585 100217 130000 0.0000 0.0000 454276 175444 0 568847 341523

· · · · 0.1000 0.0630 · 175444 35677 533954 316216

· · · · · 0.2000 0.1260 · 175444 68863 501596 292844

· · · · · 0.3000 0.1889 · 175444 99743 471581 271255

· · · · · 0.4000 0.2519 · 175444 128487 443731 251311

· · · · · 0.5000 0.3149 · 175444 155254 417885 232883

· · · · · 0.6000 0.3779 · 175444 180190 393890 215855

· · · · · 0.7000 0.4409 · 175444 203430 371609 200117

· · · · · 0.8000 0.5038 · 175444 225097 350913 185569

· · · 0.9000 0.5668 · 175444 245307 331683 172119

· · · · 1.0000 0.6298 · 175444 264167 313810 159682

· · · · · 1.1000 0.6928 · 175444 281m 297194 148180

· · · · · 1.2000 0.7558 · 175444 298218 281741 137541

· · · · 1.3000 0.8187 · 175444 313584 267366 127698

· · 1.4000 0.8817 · 175444 327950 253987 118591

· · · · · 1.5000 0.9447 · 175444 341388 241533 110162

· · · 1.6000 1.0077 175444 353963 229936 102360

· · · · 1.7000 1.0707 · 175444 365737 219131 95137

· · · · · 1.8000 1.1336 · 175444 376767 209063 88449

· · · · · 1.9000 1.1966 · 175444 387105 199676 82254

· · · · 2.0000 1.2596 · 175444 396801 190922 76516

- - Tennes Tennes Tonnes - . Tennes Tonnes Tennes Tennes Tonnes

Notes: Run name
Date and time
Computation of ref. F:
Basis for 1995

H1
060CT95:09:53
Simple mean, age 4 - 7
TAC constraints

'.
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Table 4.21 Medium-term prediction.

Haddock in the North-East Arctic (Fishing Areas 1 and 11)

Single option prediction: Summary table

09:17 Friday, October 6, 1995 6

1 January Spawning time

Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nUJbers weight size biomass size biomass size biomass

1995 0.6386 0.4022 136848 130005 619210 425585 moo 100217 moo 100217
1996 1.0000 0.6298 171478 264194 469068 454338 118057 175459 118057 175459
1997 1.0000 0.6298 99361 163218 341914 313842 91006 159706 91006 159706
1998 1.0000 0.6298 68644 103915 279343 231042 55245 109382 55245 109382
1999 1.0000 0.6298 61336 88n1 255428 196749 41121 82637 41121 82637

Unit - - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Notes: Run name H3
Oate and time 060CT95:10:33
Computation of ref. F: Simple mean, age 4 - 7
Prediction basis F factors

1 January Spawning time

Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nUJbers weight size biomass size biomass size biomass

1995 0.6386 0.4022 136848 130005 619210 425585 moo 100217 77300 1002171996 0.8000 0.5038 145682 225121 469068 454338 118057 175459 118057 1754591997 0.8000 0.5038 93489 156876 364660 350951 105219 185597 105219 185597
1998 0.8000 0.5038 65932 105113 303054 276215 71535 144690 71535 1446901999 0.8000 0.5038 58827 90864 277188 240748 55796 118368 55796 118368

Unit - - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

1 January Spawning time
Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stockFactor F nUJbers weight size biomass size biomass size biomass
1995 0.6386 0.4022 136848 130005 619210 425585 77300 100217 moo 1002171996 0.5557 0.3500 109201 169379 469068 454338 118057 175459 118057 1754591997 0.5557 0.3500 79973 137458 397038 404347 125837 223267 125837 2232671998 0.5557 0.3500 58829 99686 341484 351742 99029 204789 99029 2047891999 0.5557 0.3500 52887 88865 314920 321878 83229 186619 83229 186619
Unit - - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

1 January Spawning time

Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nunbers weight size biomass size biomass size biomass

1995 0.6386 0.4022 136848 130005 619210 425585 77300 100217 moo 100217
1996 0.3000 0.1889 64055 99754 469068 454338 118057 175459 118057 175459
1997 0.3000 0.1889 54308 95494 437383 471638 152042 271297 152042 271297
1998 0.3000 0.1889 42621 76589 397414 464928 140564 296320 140564 296320
1999 0.3000 0.1889 39222 71997 375189 458859 130037 305308 130037 305308

Unit - - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

1 January Spawning time

Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nUJbers weight size biomass size biomass size biomass

1995 0.6386 0.4022 136843 130000 619210 425585 moo 100217 moo 100217
1996 0.4054 0.2553 83616 130000 469073 454345 118059 175462 118059 175462
1997 0.4625 0.2913 74682 130000 419873 442342 140607 250320 140607 250320
1998 0.6564 0.4134 74796 130000 364862 399581 116574 243689 116574 243689
1999 0.8388 0.5282 75865 130000 319780 340217 89750 205854 89750 205854

Unit - . Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Notes: Run name H3
Date and time 060CT95:10:33
Computation of ref. F Simple mean, age 4 - 7
Prediction basis TAC constraints
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Table 4.22 Medium term, detailed output.

Haddock in the North-East Arctic (Fishing Areas 1 and 11)

Single option prediction: Detailed tables

09:17 Friday, October 6, 1995 11

•

Year: 1995 F-factor: 0.6386 Reference F: 0.4022 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nllllbers weight size biomass size biomass size biomass

3 0.0340 2256 997 74339 15314 0 0 0 0
4 0.1807 28319 15123 188418 67077 2544 906 2544 906
5 0.3720 82749 74226 292064 232483 39429 31385 39429 31385
6 0.5468 19115 28309 49619 71451 21832 31439 21832 31439
7 0.5092 2243 4419 6151 12013 5167 10091 5167 10091
8 0.3019 171 423 719 1757 615 1502 615 1502
9 0.3324 266 794 1031 3025 1031 3025 1031 3025

10 0.2756 287 871 1310 3973 1225 3715 1225 3715
11 0.2503 561 1797 2784 8917 2742 8783 2742 8783
12 0.4018 720 2465 2384 8165 2324 7961 2324 7961
13 0.5967 158 567 383 1379 383 1379 383 1379
14+ 0.5967 3 13 8 31 8 31 8 31

Total 136848 130005 619210 425585 moo 100217 moo 100217

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1996 F-factor: 0.5557 Reference F: 0.3500 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nlIllbers weight size biomass size biomass size biomass

3 0.0296 2249 1638 85000 22780 0 0 0 0
4 0.1573 7779 7414 58827 29884 794 403 794 403
5 0.3238 32450 40140 128759 102878 17382 13889 17382 13889
6 0.4758 57014 97665 164832 230929 72526 101609 72526 101609
7 0.4431 7684 16198 23513 43287 19751 36361 19751 36361
8 0.2627 636 1578 3027 7397 2588 6325 2588 6325
9 0.2892 100 298 435 1277 435 1277 435 1277

10 0.2398 117 356 605 1836 566 1717 566 1717
11 0.2178 145 464 814 2608 802 2569 802 2569
12 0.3496 477 1635 1775 6078 1730 5926 1730 5926
13 0.5192 484 1741 1306 4702 1306 4702 1306 4702
14+ 0.5192 65 253 176 682 176 682 176 682

Total 109201 169379 469068 454338 118057 175459 118057 175459

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1997 F-factor: 0.5557 Reference F: 0.3500 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nl.Jlbers weight size biomass size biomass size biomass

3 0.0296 2938 2139 111000 29748 0 0 0 0
4 0.1573 8934 8514 67561 34321 912 463 912 463
5 0.3238 10372 12830 41155 32883 5556 4439 5556 4439
6 0.4758 26379 45187 76263 106845 33556 47012 33556 47012
7 0.4431 27403 57766 83854 154375 70437 129675 70437 129675
8 0.2627 2599 6446 12360 30208 10568 25828 10568 25828
9 0.2892 436 1303 1906 5591 1906 5591 1906 5591

10 0.2398 52 157 267 809 250 757 250 757
11 0.2178 69 222 390 1249 384 1230 384 1230
12 0.3496 144 494 536 1836 523 1790 523 1790
13 0.5192 379 1365 1024 3687 1024 3687 1024 3687
14+ 0.5192 267 1035 722 2794 722 2794 722 2794

Total 79973 137458 397038 404347 125837 223267 125837 223267

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

(cont.)
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Table 4.22 Continued

Haddock in the North-East Arctic (Fishing Areas I and 11)

Single option prediction: Oetailed tables
(cont.)

09:17 Friday, October 6, 1995

Year: 1998 F-factor: 0.5557 Reference F: 0.3500 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nUTi:lers weight size biomass size biomass size biomass

3 0.0296 2334 1699 88200 23638 0 0 0 0
4 0.1573 11667 11119 88227 44819 1191 605 1191 605
5 0.3238 11912 14735 47265 37765 6381 5098 6381 5098
6 0.4758 8431 14443 24376 34150 10725 15026 10725 15026
7 0.4431 12679 26727 38797 71425 32589 59997 32589 59997
8 0.2627 9270 22989 44081 107733 37689 92112 37689 92112
9 0.2892 1780 5321 7782 22832 7782 22832 7782 22832

10 0.2398 227 687 1168 3543 1092 3313 1092 3313
11 0.2178 31 98 172 551 169 542 169 542
12 0.3496 69 237 257 880 250 858 250 858
13 0.5192 115 412 309 1114 309 1114 309 1114
14+ 0.5192 315 1219 851 3292 851 3292 851 3292

Total 58829 99686 341484 351742 99029 204789 99029 204789

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1999 F-factor: 0.5557 Reference F: 0.3500 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nUTi:lers weight size biomass size biomass size biomass

3 0.0296 2334 1699 88200 23638 0 0 0 0
4 0.1573 9270 8835 70105 35613 946 481 946 481
5 0.3238 15555 19242 61722 49316 8333 6658 8333 6658
6 0.4758 9683 16587 27995 39221 12318 17257 12318 17257
7 0.4431 4052 8543 12401 22829 10416 19177 10416 19177
8 0.2627 4289 10636 20395 49845 17438 42618 17438 42618
9 0.2892 6348 18975 27753 81427 27753 81427 2m3 81427

10 0.2398 926 2807 4771 14470 4461 13530 4461 13530
11 0.2178 134 429 753 2411 741 2374 741 2374
12 0.3496 30 104 113 388 110 378 110 378
13 0.5192 55 198 148 534 148 534 148 534
14+ 0.5192 209 810 565 2187 565 2187 565 2187

Total 52887 88865 314920 321878 83229 186619 83229 186619

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Notes: Run name H3
Date end time 060CT95:10:33
Computation of ref. F: Simple mean, age 4 - 7
Prediction basis F factors
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Table 5.1 North-East Arctic SAITHE. Nominal catch (tonnes) by countries in Sub-area I and Divisions Ha and
Hb combined as officially reported to ICES.

Country 1985 1986 1987 1988 1989
Denmark 1
Faroe Islands 490 426 712 441 388
France 657 308 576 411 4602

German Dem.Rep. 11 17
Germany, Fed.Rep. 1,837 3,470 4,909 4,557 606
Greenland
leeland
Ireland
Norway 103,899 63,090 85,710 108,244 119,625
Portugal
Spain 506
UK (Eng1.& Wales) 202 54 54 436
UK (Scotland) + 21 3 6 702
USSR 51 27 426 130 23
Total 107,147 67,396 92,391 114,242 122,310

• 19931
Country 1990 1991 1992 19941

Denmark 5 2
Faroe Islands 1,207 963 165 31 67
France 3402 772 1,980 3072 15e
German Dem.Rep. 14
Germany, Fed.Rep 1,129 2,003 3,451 3,687 1,606
Greenland 734 78 15
Iceland 3 4
Ireland 139,181 2
Norway 92,397 103,283 119,7651 137,295
Portugal 1 1
Russia3 52 5044 964 2,209 1,640
Spain 6 4 655
UK (Eng1.& Wales) 681 449 516 408 549
UK (Scotland) 28 42 25 7 9
Total 95,848 107,326 127,606 145,918 141,994

1Provisional figures.

e 2As reported to Norwegian authorities.
3USSR prior to 1991.
41ncludes Estonia.
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Table 5.2 North-East Arctic SAITHE. Landings ('000 tonnes) by gear category in Sub-area I, Division
Ha and Division IIb combined.

Year Purse Seine Trawl GiIl Net Others Total

1977 75.2 69.5 19.3 12.7 176.72

1978 62.9 57.7 21.1 13.9 155.62

1979 74.7 52.0 21.6 15.8 164.1

1980 61.3 46.8 21.1 15.4 144.6

1981 64.3 72.4 24.0 14.8 175.5

1982 76.4 59.4 16.7 15.6 168.0

1983 54.1 68.2 19.6 15.1 156.9

1984 36.4 85.6 23.7 13.1 158.8 •
1985 31.1 49.9 14.6 11.5 107.1

1986 7.9 36.2 12.3 8.2 64.62

1987 34.9 28.0 19.0 10.8 92.72

1988 43.5 45.4 15.3 10.0 114.2

1989 48.6 44.8 16.8 12.4 122.7

1990 24.6 44.0 19.3 7.9 95.8

1991 38.9 40.1 18.9 9.4 107.3

1992 27.1 66.9 21.2 12.4 127.6

1993 33.1 75,9 21.2 15.7 145,9

19941 29.3 79,1 20.5 13.0 142,0

1Preliminary.
2Unresolved discrepancy between Norwegian catch by gear figures and the total reported to leES for these
years.
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Table 5.3 North-East Arctic SAITHE. Norwegian purse seiners taking part in the
saithe fishery. (Number of vessels, catch in tonnes, catch per vessel).

Vessel size (m)
Year

-19.9 20.0-24.9 25.0-
Number Catch C/V Number Catch CN Number Catch CN

1977 208 21,398 103 66 25,324 384 19 5,655 298
1978 184 16,288 89 72 21,224 295 19 6,094 321
1979 250 21,224 85 72 27,057 376 25 9,122 365
1980 269 21,243 79 96 27,551 287 39 10,234 262
1981 312 25,984 83 89 29,108 327 23 7,354 320
1982 308 30,228 98 98 35,969 367 23 9,303 404
1983 222 19,925 90 80 28,348 354 12 5,524 460
1984 168 8,834 53 69 20,668 300 15 6,713 448• 1985 90 4,150 46 57 18,328 322 16 8,391 524
1986 55 1,281 23 43 3,581 83 21 2,643 126
1987 106 9,084 86 46 16,766 364 15 8,185 546
1988 120 13,111 109 48 20,413 425 13 8,981 691
1989 195 14,993 77 61 23,000 377 13 10,466 805
1990 89 2,533 28 53 13,360 257 19 8,406 442
1991 122 8,726 72 56 20,378 364 19 9,797 516
1992 100 7,076 71 49 14,783 302 20 5,020 251
1993 48 6,110 127 45 19,502 433 19 7,433 391
19941 76 9,086 120 39 14,579 374 18 5,672 315

1 Preliminary
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Table 5.4 North-East Arctic SAITHE. Catch, effort, and catch per unit
effort for Norwegian trawlers fishing directly for Saithe.

Year Catchl (t) Effortl (h) CPUE1 (kg/h)
1976 12,982 21,615 601
1977 15,583 29,308 532
1978 12,506 27,094 462
1979 16,609 24,258 685
1980 27,618 39,290 703
1981 43,682 49,191 888
1982 30,358 33,164 915
1983 38,846 37,856 1,026
1984 56,128 60,282 . 931
1985 29,260 39,894 733
1986 20,897 25,037 835
1987 8,631 11,860 728
1988 16,589 21,034 789
1989 28,753 40,813 705
1990 28,445 42,689 666
1991 26,362 35,680 739
1992 42,785 43,885 975
1993 47,468 46,613 1,018
19942 52,257 56,100 931
I Including only days with more than 50% saithe on trips with more than

50% saithe in the catches.
2 P I' .re Immary.
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Table 5.5 North-East Arctic SAITHE. Norwegian effort
indices.

Year Purse seiner Trawe Combined3

•

1976
1977 206
1978 214
1979 199
1980 215
1981 203
1982 213
1983 161
1984 124
1985 98
1986 96
1987 94
1988 103
1989 131
1990 96
1991 107
1992 90
1993 79
1994 76

36.8
52.7
51.3
42.7
57.4
71.0
58.2
57.7
85.5
63.7
45.2
30.1
50.4
59.8
60.4
51.5
57.6
68.0
79.8

351
355
316
373
398
373
320
359
273
220
177
242
295
262
249
248
266
296

No. of vesseIs 20-24.9 m.
2 Hours trawling ('000).
3 Trawl indices scaled up to give the same average for 1977

1990 as the purse seine indices (Le. x 2.75) before adding
the two.

Effort indices for both categories raised to represent total
Norwegian Iandings for the gear.
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Table 5.6
Saithe in the North·Ea.t Arctic (Fiahfng Area. I end 11)

Norway Ac Survey (code: FLT06) (Catch: Thousands)

Catch, Catch, Catch, Catch,
lear Effort age 2 age 3 age 4 age 5

1988 15.7 22.5 19.0 7.1
1989 24.8 28.4 17.0 10.1
1990 99.6 31.9 14.7 5.1
1991 87.8 104.0 4.6 4.0
1992 163.5 273.6 57.5 6.2
1993 106.9 227.7 103.9 12.7
1994 34.4 87.8 112.4 39.5

09:25 Tuesday, Auvust 29, 1995

120

09:25 Tuesday, August 29, 1995
Saithe in the North'East Arctic (Fishing Areas I and 11)

Norway Purse Seine (code: FLT07) (Catch: thousand) (Effort: Number of vessels)

Catch, Catch, Catch, Catch, Catch, Catch,
lear Effort age 2 age 3 age 4 age 5 age 6 age 7

1977 206 30547 81152 8964 2144 133 9
1978 214 43402 37652 8788 2126 456 88
1979 199 23054 41942 6706 6575 1362 363 •1980 215 15615 23353 15280 3280 1683 681
1981 203 10325 68716 5770 2219 154 36
1982 213 14490 28360 43980 250 140 0
1983 161 8924 12402 9775 12090 463 179
1984 124 8576 21699 3842 2144 1363 21
1985 98 632 28815 2688 1096 340 95
1986 96 1408 9869 593 181 108 51
1987 94 1848 12364 32183 386 19 2
1988 103 875 3253 27063 13169 n 6
1989 131 4231 5250 8521 18211 2880 24
1990 96 8551 n07 3319 2582 1845 673
1991 107 3694 43110 1907 453 162 95
1992 90 3954 29527 5214 89 45 38
1993 79 1762 8010 24251 1302 39 23
1994 76 5237 8281 14076 5388 1191 105

09:25 Tuesday, August 29, 1995
Saithe in the North-East Arctic (Fishing Areas I and II)

Norway Trawl (code: FLT08) (Catch: thousand) (Effort: Trawl hours)

Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch,
lear Effort age 3 age 4 age 5 age 6 age 7 age 8 age 9 age 10

1976 37 11184 583 1080 1137 869 612 332 284
1977 53 4557 9047 3260 202 660 322 361 209
1978 51 488 3104 3440 1400 319 591 254 304
1979 43 7374 6538 2340 762 845 419 294 129
1980 57 10270 10301 ln6 2891 1392 406 24 108
1981 71 5698 12137 10877 1901 1053 1351 83 108
1982 58 1719 10344 10006 5519 420 306 215 134
1983 58 3341 10024 14949 2189 1nO 535 181 60
1984 86 14876 25819 7038 7161 656 744 180 176
1985 64 10070 6177 3844 3877 2446 441 564 66
1986 45 4388 8150 4078 31n 2044 779 208 215
1987 30 470 7862 2452 1169 1405 189 153 67
1988 50 1539 2241 14077 3031 1438 609 346 137
1989 60 3923 9038 9226 8659 1154 178 83 150
1990 60 8909 7960 3932 3n2 3967 479 54 66
1991 52 20741 7106 2683 2456 1516 1044 139 37
1992 58 10361 13228 3067 2269 2660 2029 890 214
1993 68 10746 26279 17961 1947 657 604 190 240
1994 80 10426 20783 21869 9561 934 149 35 44
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Table 5.7

lowestoft VPA Version 3.1

29-Aug-95 19:23:30

Extendld SUrvivors ~lyais

Arctlc Salthe (run: fIN95/095)

CPUE data fral-flle /uaers/fish/ifed/lfapwork/afwg/sai_arct/FLEET.095

Catch data for 35 years. 1960 to 1994. Ages 2 to 11.

Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age

FLT06: Ilor",ay Ac Sur, 1988, 1994, 2, 5, .750, .850
FLT07: NorlillY Purse , 19n, 1994, 2, 7, .000, 1.000
FLT08: 1l0rlillY Trawl , 1976, 1994, 3, 1O, .000, 1.000

Ti....ries lIIeights

Tapered ti. lIIeighting applied
POliler a 3 over 20 years

Catchlbillty analysis:

Catchabllity independent of stock size for all ages

Catchabillty 1~~lt of age for ages >= 8

Te,..iNll population estiJMtion :

Survivor ..ti_t.. shrlllk tOlilards the mean F
of the fiNll 5 years or the 5 oldest a9es.

S.E. of the .an to lIIhich the estimates are shrlllk = .500

Mlnl.u. standard error for population
estl_tes derived frOlll each fleet = .300

Prior lIIeighting not appl ied

TlIling converged after 20 iterations

Continued
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Table 5.7 Continued

log cltchebility residuals.

FlMt FLT06: Norway Ac Sur

Alle , 1985,' 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
2 , 99.99, 99.99, 99.99, -.46, -.06, .05, - .36, .44, .58, -.24
3 , 99.99, 99.99, 99.99, -.81, -.14, .09, ".04, .43, .37, .04
4 , 99.99, 99.99, 99.99, -.73, -.09, .26, -.74, .29, .42, .52
5 , 99.99, 99.99, 99.99, " .85, .01, - .25, .01, .64, -.14, .51
6 , No datl for thia flMt at this Ille
7 No datl for this fleet at this alle
8 , No datl for this fleet It this alle
9 , No datl for this flMt at this alle

10 , No data for this flMt It this Ille

Mean log catchebility end standard error of ages with catchability
indepetdelit of year class strength and constant w.r.t. time

-./

Age ,
MeIn log q,
S.E(log q),

2,
-7.8290,

.3975,

3,
-7.1229,

.4056,

4,
-7.5249,

.5292,

5
-7.9564,

.4905, •
Regression statiatics :

Alles wi th q indepet dent of year class strenllth and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

2, .83, .760, 8.56, .80, 7, .34, -7.83,
3, .74, 1.671, 8.35, .89, 7, .26, -7.12,
4, .74, 1.291, 8.53, .83, 7, .37, -7.52,
5, 1.23, -.710, 7.31, .66, 7, .63, -7.96,
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·) Table 5.7 Continued

Fleet FLT07: Norway Purse

Age , 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
2 , 99.99, - 1.54, 1.38, 1.35, .06, .56, .97, .91, .99
3 , 99.99, .97, .62, .24, .15, .33, .26, -.22, .98
4 , 99.99, -.31, -.41, -.18, -.16, -.44, .56, .15, -.44
5 , 99.99, - .02, -.19, .89, .66, -.48, -1.96, 1.25, .41
6 , 99.99, -.65, .02, 1.06, 1.14, -.60, -1.54, .79, 1.28
7 , 99.99, -3.05, .27, 1.37, 1.74, -1.18,99.99, .47, -.61
8 No data for this fleet at this age
9 , No data for this fleet at this age

10 , No data for this fleet at this age

Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
2 , -2.", -1. 01, - .02, -.56, .69, .47, -.76, -.35, -.45, .98
3 , 1.37, -.77, -.23, - .95, -.33, .34, .n, .11, -.91, - .25
4 -.02, -1.63, .90, .93, .26, .11, - .39, -.63, .54, .10
5 , .15, -1.23, -.68, 1.36, 1.84, . .78, -.56, -1.84, -.55, .45
6 .50, -.57, -1.80, -.90, 1.35, 1.71, -.56, -.93, -.90, 1.08
7 .58, .17, -2.90, -1.28, -.73, 1.89, .08, -.25, .41, 1.73
8 , No data for this fleet at this age
9 No data for this fleet at this age

• 10 No data for this fleet at this age

Mean log catchability end standard error of ages with catchability
i~dent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.E(LOll q),

2,
-8.4299,

.9229,

3,
-6.7436,

.6906,

4,
-6.7517,

.6746,

5,
-7.5176,
1.1505,

6,
-8.44n,
1.1100,

7
-9.2118,
1.3423,

Regression statistics :

Ages with q i~dent of year class strength and constant w.r.t. time.

Ave, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

2, 3.16, -1.344, .57, .04, 18, 2.82, -8.43,
3, 1.17, -.371, 5.90, .33, 18, .84, -6.74,
4, .65, 2.018, 8.31, .77, 18, .39, -6.75,
5, .49, 2.668, 9.05, .73, 18, .45, -7.52,
6, .40, 3.263, 9.17, .74, 18, .34, -8.45,
7, .64, .656, 9.06, .26, 11, .89, -9.21,

Continued
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Table 5.7 Continued

Fleet FLT08: Norway Trlwl

Age , 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
2 , No detli for thla fleet It thls Ige
3 .86, -.30, -2.05, .29, .89, -.86, -.99, -.25, 1.22
4 , -2.13, .12, -.96, .39, - .17, .41, -.52, .26, .90
5 -.58, -.32, -.36, -.69, - .75, .07, .95, .41, -.11
6 , -1.15, -2.09, -.65, -1.20, -.22, -.26, .22, .16, .10
7 -.46, -1.43, -1.04, -.28, -.26, -.78, - .96, -.27, -.83
8 -.67, - .91, -.67, .38, -.23, .64, -.98, .19, -.62
9 , - .81, -.92, -.43, -.54, -2.13, -1.27, -.04, -.86, -.31

10 , - .62, -.89, -.40, -.15, -1.08, -.23, .09, -.51, -.47

Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
Z , No detl for thia fleet It thia Ige
3 1.00, -.58, -2.11, - .73, .42, 1.27, .97, -.24, -.22, .18
4 .30, .80, - .31, -1.79, .16, .51, .71, -.20, - .17, -.50
5 - .25, .56, .23, .06, -.13, -.42, -.14, .06, .14, -.28
6 , .15, .35, .25, .34, .02, -.34, - .33, .22, -.06, - .10
7 , .23, .58, .77, .88, - .10, .10, - .45, .41, - .12, -.17
8 -.11 , .50, - .47, .79, -.09, .00, -.06, .75, - .03, -.54
9 , .10, .11, .09, .45, -.39, -.60, -.38, .40, -.73, -2.18

10 , -.06, .20, .05, .34, .45, .04, - .19, .62, -.20, -1.34

Mean log citchability end standard error of ages wlth catchabllity
i~~t of yelr cllsa strength Ind constlnt w.r.t. time

•
Age ,

Mean Log q,
S.E(Log q),

3,
-6.9933,

.9865,

4,
-5.8134,

.7199,

5,
-5.4344,

.3651,

6,
-5.2310,

.3350,

7,
-5.1811,

.5579,

8,
-5.3933,

.5112,

9,
-5.3933,

.8928,

10
-5.3933,

.5484,

Regression stltistics :

Ages with q i~~t of yelr cllss strength and constant w.r.t. time.

Age, Slope , t-vllue , Intercept, RSquare, No Pts, Reg s.e, Mean Q

3, 2.41, -1.129, .18, .06, 19, 2.35, -6.99,
4, 3.44, -Z.889, -7.48, .12, 19, 1.92, -5.81,
5, 1.09, -.487, 5.00, .76, 19, .41, -5.43,
6, 1.15, -.707, 4.56, .68, 19, .40, -5.23,
7, .96, .115, 5.32, .47, 19, .56, -5.18,
8, .88, .494, 5.70, .63, 19, .47, -5.39,
9, .75, .829, 6.18, .51, 19, .58, -5.83,

10, 1.28, -.765, 5.22, .43, 19, .70, -5.50,
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,) Table 5.7 Continued

Terminal year survivor and F stßIIIlries

Age 2 Catchability constant .... r.t. time and dependent on age

Vear class = 1992

Fleet, Estimated, lnt, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FlT06: Norwey Ac Sur, 82034., .426, .000, .00, 1, .509, .076
FlT07: Norwey Purse , 276384., .960, .000, .00, 1, .100, .023
FLT08: Norwey Trawl , 1. , .000, .000, .00, 0, .000, .000

F shrinkage mean 110059. , .50,,, , .391, .057

Weighted prediction

Survivors, Int, Ext, N, Val', F
at end of year, s.e, s.e, , Ratio,

103906. , .31, .25, 3, .819, .061

Age 3 Catchability constant w. I' • t • time and dependent on age

Vear clas5 :z 1991

• Fleet, Estimeted, Int, Ext, Val', N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F

FlT06: Norway Ac Sur, 132799., .304, .274, .90, 2, .550, .142
FlT07: Norwey Purs. , 70465. , .575, .096, .17, 2, .154, .252
FlT08: Norwey Trawl , 116435., 1.027, .000, .00, 1, .049, .160

F shrinkage mean 57257., .50", , .248, .302

Weighted prediction

Survivors, Int, Ext, N, val', F
at end of year, s.e, s.e, , Ratio,

97158. , .23, .21, 6, .892, .189

Age 4 Catchability constant w.r.t. time and dependent on age

Vear elass :z 1990

Fleet, Estimated, Int, Ext, Val', N, Scaled, Estillllhed
, Survivors, s.e, s.e, Ratio, , Weights, F

FLT06: Norwey Ac Sur, 173211., .269, .041, .15, 3, .497, .195
FlT07: Norway Purs. , 77722., .446, .319, .71, 3, .186, .392
FLT08: Norway Trawl , 74043. , .606, .132, .22, 2, .105, .408

F shrinkag. _an 67599., .50"" .213, .439

weighted predictfon

Survivol's, Int, Ext, N, Val', F
at end of year, ..., s ••, , Ratio,

111787., .20, .18, 9, .886, .288

Ag. 5 Catchabilfty constant w.l'.t. time and dependent on alle

Yeal' elass • 1989

Fleet, Estimeted, Int, Ext, Val', N, Scaled, Estimeted
, SUl'vivors, s.e, s.e, Ratio, , Weights, F

FLT06: Nol'way Ac SUI', 76803., .248, .208, .84, 4, .385, .350
FLT07: Norway PUI'S. , 72547., .428, .259, .61, 4, .123, .367
FLT08: Norwey Trawl , 45877., .327, .028, .08, 3, .287, .532

F shrinkage mean 48296., .50" " .204, .511

\leighted pl'ediction

Survivol'S, Int, Ext, N, Val', F
at. end of yeal', s.e, s.e, , Ratio, Continued59831., .18, .11, 12, .631, .431
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Table 5.7 Continued

Age 6 Catchebility constant N.r.t. time and dependent on age

Year cla•• = 1988

v
Fleet,

,
FLT06: Norway Ac Sur,
FLT07: NorNay Purse ,
FLT08: NorNay Trawl ,

F shrinkage mean

~eighted prediction

Estilll8ted,
Survivors,

16142.,
18560. ,
15767. ,

14906. ,

[nt, Ext, Var, N, Scaled, Estimeted
s.e, s.e, Ratio, , ~eights, F

.254, .091, .36, 4, .219, .621

.439, .370, .84, 5, .094, .559

.248, .106, .43, 4, .442, .632

.50.... .245, .659

Survivors,
at end of yeer,

15874. ,

Int,
s.e,
.18,

Ext,
s.e,
.08,

N,
,

14,

Ver,
Ratio,

.428,

F

.629

Age 7 Cetchebility constant N.r.t. time end dependent on age

Year clas. =1987

Fleet, Estimeted, Int, Ext, Ver, N, Scaled, Esti IlI8ted
, Survivors, s.e, s.e, Ratio, , ~eights, F

FLT06: Norwey Ac Sur, 1733. , .269, .296, 1.10, 4, .138, .612
FLT07: Norwey Purse , 1629., .504, .541, 1.07, 6, .082, .641
FLT08: Norwey Trawl , 1524. , .243, .109, .45, 5, .446, .673

F shrinkage mean , 1495., .50.... .333, .683

~eighted prediction

Survivors, Int, Ext, N, Var, F
at end of yeer, s.e, s.e, , Ratio,

1550. , .21, .11, 16, .531, .665

Ag. 8 Catchebility constant w. r •t • time and dependent on age

Year class =1986

Fleet, Estilll8ted, [nt, Ext, Var, N, Scaled, Estilll8ted
, Survivors, s.e, s.e, Ratio, , ~eights, F

FLT06: Norway Ac Sur, 387., .261, .138, .53, 4, .063, .800
FLT07: Norway Purse , 364., .546, .223, .41, 6, .039, .835
FLT08: Norwey Trawl , 326., .297, .142, .48, 6, .407, .891-

F shrinkage lIlltan 529., .50.... .492, .640

~ighted predictiDn

SUr'Vivor., Int, Ext, N, Var, F
at end of yea,., s •• , s ••, , Ratio,

420., .28, .10, 17, .360, .756

Ag. 9 Catchebillty conatant w.r.t. time and ag. (fixed at the value for age) 8

Year cla•• a 1985

•

Fleet,
,

FLT06: Norway Ac Sur,
FLT07: Norway Purs. ,
FLT08: Norway Trawl ,

F snrinkage ..." ,

~ighted prediction

Estilllllted,
SUr'Vivors,

349.,
439.,
301.,

792.,

Int, Ext, Var, N, Scaled, Estilllllted
s.e, s.e, Ratio, , \/eights, F

.307, .210, .68, 3, .052, .937

.454, .242, .53, 6, .035, .804

.282, .356, 1.26, 7, .374, 1.018

.50 .... .540, .521

SUr'Vi vors,
at end of yeer,

522.,

126

Int,
s.e,
.29,

Ext,
s.e,
.22,

N,
,

17,

Ver,
Ratio,

.743,

F

.712
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Table 5.7 Continued
I

I Ag. 10 Catchability constant w.r.t. time Ind Ige (fixed It the vilue for Ige) 8

Year cla•• a 1984

Fleet,.
FLT06: Nor~y Ac Sur.
FLT07: Nor~y Pur•••
FLT08: Norway Trawl •

F shrinlcage _an

Weighted prediction

Estilll8ted,
Survivors.

199••
481 ••
113 ••

405.,

Int, Ext, Var, N, Scaled, Estillllted
s.e, s.e, Ratio, • Weights, F

.405, •353, .87, 2• .01', 1.043

.537, .400, .74, 6, .014, .566

.343, .270, .79, 8, .352, '.447

.50•••• .622, .644

•

Survivor••
at end of year,

257••

Int.
•• e,
.33.

Ext,
s.e,
.27,

N,
,

17,

Var,
Ratio,

.796.

F

.887
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Table 5.8

V
Run title : Aretie Saithe (run: FIN95/095)

At 29-Aug-95 19:24:19

Table Cateh numbers at age NlITbers*10**-3
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

ACE
2, 30430, 7450, 6952, 5297, 4090, 25952, 19842, 11608, 13829, 21159,
3, 37115, 22392, 29664, 25196, ro33, 43540, n019, 65178, 76296, 36782,
4, 5001, 54537, 24836, 18384, 11949, 62846, 59280, 52389, 25206, 44027,
5, 26300, 13124, 35956, 5101, 16939, 13987, 26961, 29146, 26911, 15671,
6, 10142, 12899, 4125, 8282, 4747, 16189, 9556, 10186, 16031, 20419,
7, 2861, 4652, 5616, 787, 4798, 5122, 9592, 5616, 7114, 12148,
8, 2110, 1374, 2916, 1913, 1126, 7950, 2901, 3547, 3935, 4802,
9, 2733, 933, 1413, 900, 1711, 2504, 4352, 1865, 2871, 3258,

10, 699, 965, 1397, 5n, 675, 3697, 2195, 2140, 2610, 2505,
+gp, 3593, 2900, 3493, 1166, 511, 2799, 5490, 3149, 3924, 3821,

TOTAlNUM, 120984, 121226, 116368, 67603, 123879, 184586, ,17188, 184824, 178727, 164592,
TONSLANO, 184548, 201860, 191191, 107181, 140379, 260404, 244732, 210508, 215659, 262301,
SOPCOF X, 107, 110, 100, 113, 98, 96, 80, 82, 82, 97,

•
Table Catch numbers at age Nunbers*10**-3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

ACE
2, 81601, 54151, 31662, 45758, 28334, 18226, 10467, ln25, 11638, 14624,
3, 60832, 125030, 99049, 48969, 61963, 40796, 83954, 34733, 17244, 41466,
4, 11691, 30576, 34317, 27685, 23328, 36644, 21822, 65052, 23768, 33233,
5, 16366, 7947, 10140, 12476, 14122, 9211, 21528, 13060, 32700, 12064,
6, 4436, 8712, 2062, 4534, 4400, 6379, 3619, 8212, 3226, 11204,
7, 7808, 3435, 4332, 1468, 2901, 3200, 2550, 1054, 3008, 1135,
8, 6789, 3212, 1456, 1848, 963, 1338, 2008, 1251, 11n, 1m,
9, 2914, 2679, 1606, 938, 1356, 147, 369, \ 461, 760, 560,

10, 2350, ln4, 963, 976, 438, 730, 279, 263, 247, 557,
+gp, 4140, 2880, 1134, 2150, 1192, 1629, 629, 448, 760, 897,

TOTAlNLt4, 198927, 240346, 186721, 146802, 138997, 118300, 147225, 141759, 94528, 117512,
TONSLAIIO, 233453, 242486, 182808, 154465, 164234, 154379, 175516, 170903, 155405, 158796,
SOPCOF X, 102, 10O, 101, 103, 114, 100, 100, 10O, 100, 100,

Table Catch numbers at age NlITbers*10**'3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

ACE
2, 2216, 3311, 3867, 5017, 11157, 11543, 6135, 14333, 3375, 7175,
3, 48917, 22115, 17869, 8126, 12378, 21002, 73878, 49750, 25609, 22318,
4, 11974, 12895, 49829, 35847, 19915, 13463, 11619, 26640, 59999, 41224,
5, 7189, 6062, 4339, 32827, 32643, 8996, 5395, 4865, 25441, 35599,
6, 5279, 4525, 3118, 4560, 18751, 9152, 5066, 5594, 3390, 15370,
7, 3740, 2805, 3490, 2328, 1939, ro5, 2988, 4850, 1616, 1618,
8, 775, 1399, 755, 1219, 377, 1126, 2009, 3353, 1252, 524,
9, 878, 351, 620, 966, 191, 154, 2n, 1480, 943, 599,

10, 134, 454, 257, 320, 179, 121, 81, 291, 648, 405,
+gp, 701, 285, 797, 102, 149, 253, 132, 267, 106, 455,

TOTAlNUM, 81803, 54202, 84941, 91312, 97679, 73545, 107575, 111423, 122379, 125287,
TONSLANO , 107147, 70458, 91679, 114508, 122664, 95393, 107326, 127606, 145918, 141994,
SOPCOF X, 99, 99, 102, 99, 100, 100, 99, 100, 100, 100,
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\, j Table5.9

RlIl title : Aretie Saithe (rlll: FIN9S/095)

At 29·Aug·95 19:24:19

Table 2 Caten we;gnts at age (kg)
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971 , 1972, 1973, 1974,

ACE
2, .3400, .3400, .3400, .3400, .3400, .3400, .3400, .3400, .3400, .3400,
3, .7100, .7100, .7100, .7100, .7100, .7100, .7100, .7100, .7100, .7100,
4, 1.1100, 1.1100, 1.1100, 1.1100, 1. 1100, 1.1100, 1.1100, 1.1100, 1.1100, 1. 1100,
5, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300,
6, . 2.3300, 2.3300, 2.3300, 2.3300, 2.3300, 2.3300, 2.3300, 2.3300, 2.3300, 2.3300,
7, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600,
8, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300,
9, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700,

10, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300,
+gp, 7.9590, 8.1060, 7.9940, 7.7160, 7.4790, 7.4040, 7.0520, 7.4770, 7.3850, 7.2170,

SOPCOFAC, 1.0n1, 1.0963, .9990, 1.1338, .9756, .9575, .7953, .8212, .8167, .9694,

•
Table 2 Caten we;gnts at age (kg)
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

ACE
2, .3400, .3400, .3400, .3400, .3400, .4500, .4300, .5100, .6000, .5300,
3, .7100, .7100, .7100, .7100, .7100, .7900, .7300, .7700, 1.0500, .7100,
4, 1.1100, 1.1100, 1.1100, 1.1100, 1.1100, 1.2700, 1.4000, 1.1200, 1.3300, 1.2600,
5, 1.6300, 1.6300, 1.6300, 1.6300, 1.6300, 2.0300, 2.0500, 2.0200, 1.8600, 2.0200,
6, 2.3300, 2.3300, 2.3300, 2.3300, 2.3300, 2.5500, 2.7600, 2.6100, 2.8000, 2.7000,
7, 3.1600, 3.1600, 3.1600, 3.1600, 3.1600, 3.2900, 3.3000, 3.2700, 4.0000, 3.8800,
8, 4.0300, 4.0300, 4.0300, 4.0300, 4.0300, 4.3400, 4.3800, 3.9100, 4.1800, 4.4700,
9, 4.8700, 4.8700, 4.8700, 4.8700, 4.8700, 5.1500, 5.9500, 4.6900, 5.3300, 5.3600,

10, 5.6300, 5.6300, 5.6300, 5.6300, 5.6300, 5.7500, 6.3900, 5.6300, 5.6800, 6.0600,
+gp, 7.1270, .7.3200, 7.3940, 7.5270, 7.8090, 6.9370, 6.8410, 7.'5580, 8.6650, 7.1900,

SOPCOFAC, 1.0155, 1.0020, 1.0061, 1.0278, 1.1388, .9991, .9975, .9961, .9991, .9997,

Table 2 Caten we;ghts at age (kg)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

ACE
2, .3800, .3200, .3400, .3300, .4500, .5400, .4000, .4500, .4600, .5500,
3, .7500, .5900, .5300, .6200, .7400, .7600, .7200, .7000, .6200, .6000,
4, 1.3300, 1.2200, .8400, .8700, .9700, 1.0800, 1.1900, 1.1000, 1.0000, .8000,
5, 2.0700, 1.9700, 1.6600, 1.3100, 1.3900, 1.5600, 1.7800, 1.9800, 1.6900, 1.2600,
6, 2.6300, 2.3000, 2.3200, 2.4300, 1.8100, 2.1200, 2.2400, 2.3400, 2.4900, 2.1400,
7, 3.2800, 2.8700, 2.9700, 3.8700, 3.0200, 2.4000, 2.8600, 2.8100, 2.8700, 3.1800,
8, 3.9600, 3.nOO, 4.0000, 5.3800, 3.7600, 3.6500, 3.3200, 3.2500, 3.0800, 3.7900,
9, 4.5400, 4.3000, 4.nOO, 5.8300, 4.6400, 3.6000, 4.5300, 4.0600, 3.6900, 4.0500,

10, 5.5500, 4.6900, 5.4400, 5.3600, 4.7500, 6.3700, 5.7000, 6.1900, 6.1900, 4.7400,
+gp, 8.0120, 6.5970, 6.9040, 7.4480, 7.5000, 4.7950, 7.1250, 7.3760, 8.1750, 5.5990,

SOPCOFAC, .9930, .9929, 1.0154, .9902, .9978, 1.0001, .9912, 1.0000, 1.0014, .9993,'

' .
• ,.- t.. :
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Table 5.10

V
Run title : Aretic Saithe (run: FlN95/095)

At 29-Aug-95 19:24:19

Terminal Fs derived using XSA (~ith F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 19n, 1973, 1974,

AGE
2, .1744, .0348, .0409, .0161, .0131, .0786, .1054, .0473, .1400, .1205,
3, .1563, .1878, .1888, .2045, .3406, .1883, .3517, .5902, .4930, .6695,
4, .0806, .3618, .3284, .17", .1409, .5156, .4225, .431" .4780, .5963,
5, .3095, .3135, .4324, .1026, .2357, .2439, .4361, .3794, .4126, .6261,
6, .3560, .2451, .1524, .1651, .1310, .3715, .2620, .2907, .3710, .6413,
7, .1788, .2739, .1598, .0391, .1358, .2040, .3939, .2420, .3394, .5374,
8, .1m, .1220, .2760, .0748, .On3, .3487, .1702, .2460, .2670, .4052,
9, .3693, .1107, .1779, .1276, .0887, .2276, .3271, .1575 , .3225, .3704,

10, .2797, .2140, .2409, .1022, .1332, .2807, .3198, .2645, .3447, .5202,
+gp, .2797, .2140, .2409, .1022, .1332, .2807, .3198, .2645, .3447, .5202,

FBAR 3- 6, .2256, .2771, .2755, .1608, .2121, .3298, .3681, .4228, .4387, .6333,

•
Table 8 Fishing mortality CF) at age
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
2, .2765, .2187, .2179, .1964, .2067, .0582, .0787, .1460; .1146, .1247,
3, .5970, .9065, .7902, .6160, .4445, .5170, .4108, .4032, .2135, .7516,
4, .4622, .6958, .6825, .5292, .6842, .5180, .5840, .6554, .5362, .8212,
5, .4623, .6690, .5229, .5703, .5703, .6418, .6674, .8670, .8404, .5795,
6, .3580, .4815, .3592, .4703, .4023, .5520, .5653, .5838, .5383, .8013,
7, .5445, .5227, .471 " .4713, .6335, .5796, .4458, .3152, .4380, .3660,
8, .6651, .4520, .4392, .3762, .6586, .6892, .9212, .4104, .7040, .5033,
9, .4625, .6075, .4292, .5690, .5264, .1909, .4068, .5517, .4n4, .9009,

10, .5024, .5533, .45n, .50n, .5747, .6081, .6687, .5745, .6574, .7777,
+gp, .5024, .5533, .45n, .50n, .5747, .6081, .6687, ~5745, .6574, .7777,

FBAR 3- 6, .4699, .6882, .5887, .5465, .5253, .55n, .5569, .6273, .5321, .7384,

Table 8 FIshing mortality (F) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-94

AGE
2, .0091, .0181, .0423, .0742, .1510, .0452, .0181, .0504, .021" .0606, .0440,
3, .7823, .1178, .1280, .1177, .2640, .4696, .4487, .1997, .1198, .1888, .1695,
4, .5027, .4812, .4218, .4074, .4680, .5131, .5192, .2869, .3940, .2880, .3230,
5, .4101, .5174, .2931, .5485, .8195, .3995, .3978, .4279, .4903, .4307, .4497,
6, .5441, .4939, .5547, .5747, .7128, .5704, .4121, .9642, .6061, .6292, .7331,
7, .6949, .6335, .9204, 1.1274, .5164, .7420, .3662, .9071, .8498, .6650, .8073,
8, .4597, .6133, .3434, 1.0336, .5326, .6528, .4293, .9316, .6269, .7559, .7714,
9, .5040, .3899, .6129, 1.0226, .4256, .4321, .3171, .6586, .7519, .7121, .7075,

10, .5573, .5343, .5558, .7619, .5158, .5285, .4266, .6685, .6900, .8868, .7485,
+gp, .5573, .5343, .5558, .7619, .5158, .5285, .4266, .6685, .6900, .8868,

FBAR 3- 6, .5598, .4026, .3494, .4121, .5661, .4881, .4444, .4697, .4025, .3842,
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•
Table 10 Stock number at age (start of year) Nurbers·10···3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

ACl
2, 373335, 304619, 178716, 283655, 167721, 356561, 152875, 140139, 118797, 137850,
3, 14~57, 231825, 200403, 117671, 190834, 111681, 275436, 115693, 99150, 86733,
4, 34913, 67404, 76670, 74453, 52032, 100175, 54523, 14~43, 63294, 65574,
5, 48859, 18006, 27520, 31n1, 35906, 21492, 48859, 24894, 63574, 30314,
6, 16293, 25194, 7551, 13356, 14682, 16620, 9262, 20523, 8564, 22462,
7, 20553, 9326, 12744, 4317, 6832, 8040, 7835, 4308, 9373, 4093,
8, 15446, 9762, 4527, 6514, 2206, 2969, 3687, 4107, 2574, 4952,
9, 8696, 6503, 5086, 2389, 3661, 935, 1220, 1202, 2231, 1042,

10, 6577, 4483, 2900, 2711, 1107, 1771, 632, \ 665, 567, 1139,
+gp, 11471, 7409, 3384, 5913, 2980, 3905, 1408, 1120, 1n2, 1808,

TOTAL, 685701, 684532, 519503, 542701, 477963, 624149, 555737, 462195, 369846, 355967,

Table 10 Stock number at age (start of year) Nurbers·10"·3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST

ACl
2, 271039, 204403, 103087, 77553, 87979, 288590, 377698, 322056, 178794, 134840, 0, 2105
3, 99630, 219903, 164355, 80902, 58955, 61936, 225833, 303682, 250708, 143331, 103906, 1524
4, 33491, 37308, 160031, 118394, 58884, 37069, 31705, 118049, 203618, 182091, 97158, 833
5, 23617, 16585, 18877, 85935, 64497, 30190, 18167, 15445, n545 , 112419, 111787, 429
6, 13903, 12831, 8094, 11529, 40654, 23269, 16578, 9993, 8243, 36375, 59831, 230
7, 8253, 6606, 6411, 3805, 5313, 16318, 10770, 8989, 3120, 3681, 15874, 129
8, 2324, 3373, 2871, 2091, 1009, 2596, 6361, 6114, 2971, 1092, 1550, 70
9, 2451, 1202, 1495, 1667, 609, 485, 1106, 3391, 19n, 1300. 420, 39

10, 347, 1212, 666, 663. 491, 326, 258, 660, 1437, 761, 522, 22
+gp, 1794, 753, 2043, 208, 404, 674, 416, 598, Z32, 841, 541,

TOTAL, 456847, 504176, 467931, 382748, 318796, 461452, 688893, 788975, 723640, 616731, 391589,
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Table 5.12 ~

, J I

~
Run t;tle : Arctic Saithe (run: FtN95/095)

At 29-Aug-95 19:24: 19

Terminal Fs derived using XSA (With F shrinkage)

Table 14 Stock biomass at age with SOP (start of year) Tonnes
YEAR, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 19n, 1973, 1974,

AGE
2, 76603, 89835, 65063, 141653, 115081, 123478, 59298, 77464, 32494, 67914,
3, 215810, 112486, 135185, 121183, 205080, 190576, 162101, 94214, 125621, 57328,
4, 84909, 241589, 108742, 162601, 108784, 183245, 167847, 150718, 66465, 116570,
5, 190798, 96297, 184337, 106846, 141767, 111480, 109285, 136570, 117102, 588",
6, 93481, 167540, 75061, 158894, 97109, 128632, 84922, 85385, 108767, 107671,
7, 65417, 74347, 132686, 81219, 128717, 92825, 81829, 74928, 70501, 98917,
8, 62001, 58406, 53796, 134016, 70174, 115145, 65654, 59499, 61080, 62228,
9, 51069, 52531, 46611, 45837, 1058n, 63386, 66769, 56575 , 45778, 54920,

10, 19109, 34162, 40562, 41909, 32859, 89997, 39690, 47048, 45493, 3n51,
+gp, 137982, 147044, 143191, 115678, 32917, 89041, 123478, 91387, 89058, n094,

TOTALBIO, 997178, 1074238, 985233, 1109835, 1038360, 1187806, 960874, 873788, 762357, 733704,

•
Table 14 Stock biomass at age with SOP (start of year) Tomes
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
2, 128904, 103775 , 61134, 99123, 64940, 160303, 65574, 71194, 71214, 73042,
3, 107834, 164921, 143155, 85869, 154297, 88146, 2005n, 88738, 104013, 61564,
4, 39355, 74966, 85624, 84939, 65m, 127104, 76144, 166839, 84104, 82603,
5, 80877, 29408, 45131, 53142, 66651, 43589, 99915, 50091, 118141,. 61219,
6, 38552, 58818, 17702, 31984, 38958, 42341, 25500, 53358, 23959, 60632,
7, 65956, 29528, 40518, 14020, 24587, 26425, 25792, 14034, 37456, 15877,
8, 63214, 39420, 18356, 26983, 10124, 12874, 16108, 15998, 10749, 22129,
9, 43009, 31734, 24922, 11958, 20306, 4810, n42, 5613, 11880, S585,

10, 37601, 25291, 16429, 15689, 7100, 101n, 4031, 3730, 3215, 6900,
+gp, 83023, 54341, 25174, 45743, 26502, 27067, 9606, '6435, 14905, 12994,

TOTAlsto, 688325, 612203, 478145, 469450, 479234, 542829, 530483, 478030, 479636, 402545,

•
Table 14 Stock biomes! at age with SOP (start of year) Tomes
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

AGE
2, 102273, 64944, 35589, 25342, 39502, 155855, 149757, 144925, 82359, 74114,
3, 74199, 128821, 88448, 49668, 43530, 47076, 161177, 212576, 155654, 85942,
4, 45228, 45192, 136493, 101995, 56990, 40038, 37399, 129853, 203899, 145577,
5, 49014, 32441, 31818, 111474, 89451, 47102, 32055, 30581, 122770, 141555,
6, 36309, 29302, 19066, 27742, 73420, 49336, 36809, 23382, 20554, 77791,
7, 26879, 18825, 19334, 14583, 16010, 39168, 30533, 25258, 8965, 11699,
8, 9162, 12457, 11660, 11140, 3766, 9475 , 20935, 19871 , 9163, 4135,
9, 11025, 5130, 7166, 9625, 2819, 1746, 4968, 13765, n86, 5260,

10, 1907, 5645, 3679, 3520, 2327, 2075 , 1456, 4083, 8906, 3606,
+gp, 14587, 4932, 14325, 1537, 3027, 3233, 2941, 4408, 1899, 4708,

TOTAlStO, 370583, 347689, 367578, 356626, 330842, 395105, 478030, 608702, 621455, 554387,
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Table 5.13

Run title : A~ctic Saithe (~un: FIN95/095)

At 29-Aug-95 19:24:19

- Terminal Fs de~ived using XSA (With F sh~inkage)

Table 15
YEAR,

Spawning stock biomass with SOP (spawning time) , Tonnes
1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,

AGE
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 0, 0, ' 0, 0, 0, 0, 0, 0, 0, 0,
4, 849, 2416, 1087,' 1626, 1088, 1832, 1678, 1507, 665, 1166,
5, 104939, 52964, 101385, 58765, 77972, 61314, 60107, 75113, 64406, 32346,
6, 79459, 142409, 63802, 135060, 82542, 109338, 72184, 725n, 92452, 91520,
7, 64109, 72860, 130032, 79595, 126143, 90968, 80192, 73430, 69091, 96939,
8, 62001, 58406, 53796, 134016, 70174, 115145, 65654, 59499, 61080, 62228,
9, 51069, 52531, 46611, 45837, 105872, 63386, 66769, 56575 , 45778, 54920,

10, 19109, 34162, 40562, 41909, 32859, 89997, 39690, 47048, 45493, 37251,
+gp, 137982, 147044, 143191, 115678, 32917, 89041, 123478, 91387, 89058, 72094,

TOTSPBIO, 519516, 562792, 580467, 612485, 529567, 621020, 509753, 4n136, 468022, 448464,

Table 15 Spawning stock biomass with SC>P (spawning time) Ternes
YEAR, 1975, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,

AGE
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
4, 394, 750, 856, 849, 658, 1271, 761, 1668, 841, 826,
5, 44482, 16174, 24822, 29228, 36658, 23974, 54953, 27550, 649n, 33671,
6, 32769, 49996, 15047, 27187, 33114, 35989, 21675, 45354, 20365, 51537,
7, 64637, 28937, 39707, 13740, 24095, 25897, 25276, 13753, 36707, 15559,
8, 63214, 39420, 18356, 26983, 10124, 12874, 16108, 15998, 10749, 22129,
9, 43009, 31734, 24922, 11958, 20306, 4810, 7242, 5613, 11880, 5585,

10, 37601, 25291, 16429, 15689, 7100, 10172, 4031, 3730, 3215, 6900,
+gp, 83023, 54341, 25174, 45743, 26502, 27067, 9606, '6435, 14905, 12994,

TOTSPBIO, 369129, 246643, 165314, 1713n, 158556, 142053, 139652, 122102, 163640, 149201,

Table 15 Spawning stock bianass with SOP (spawning time) Temes
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,

AGE
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
4, 452, 452, 1365, 1020, 570, 400, 374, 1299, 2039, 1456,
5, 26958, 17842, 17500, 61311, 49198, 25906, 17630, 16819, 67524, 77855,
6, 30863, 24907, 16206, 23581, 62407, 41935, 31288, 19875, 17471, 66123,
7, 26341, 18449, 18947, 14291, 15690, 38385, 29922, 24753, 8786, 11465,
8, 9162, 12457, 11660, 11140, 3766, 9475, 20935, 19871, 9163, 4135,
9, 11025, 5130, 7166, 9625, 2819, 1746, 4968, 13765, 7286, 5260,

10, 1907, 5645, 3679, 3520, 2327, 2075, 1456, 4083, 8906, 3606,
+9P, 14587, 4932, 14325, 1537, 3027, 3233, 2941, 4408, 1899, 4708,

TOTSPBIO, 121295, 89814, 90849, 126024, 139804, 123156, 109515, 104874, 123074, 174608,

, ,
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Table 5.14

Run title : Arctic Saithe (run: FIN95/095)

At 29-Aug-95 19:24:19

Table 17 S~ry (with SOP correction)

Te~inal Fs derived using XSA (\.Iith F shrinkage)

RECRUITS, TOTALBIO, TOTSPBIO, lANDINGS, YIElD/SSB, SOPCOFAC, FBAR 3- 6,
Age 2

1960, 121599, 622999, 320566, 136006, .4243, 1.2793, .2668,
1961, 213221, n6898 , 406781, 109821, .2700, 1.4354, .2339,
1962, 355344, 863170, 422870, 122841, .2905, 1.2489, .2290,
1963, 121702, 924963, 439026, 148036, .33n, 1.2026, .2245,
1964, 368n7, 1071959, 525076, 198110, .3m, 1.1684, .2264,
1965, 210148, 997179, 519516, 184548, .3552, 1.0n1, .2256,
1966, 241020, 1074239, 562792, 201860, .3587, 1.0963, .2n1,
1967, 191551, 985233, 580467, 191191, .3294, .9990, .2755,
1968, 367462, 1109835, 612485, 107181, .1750, 1.1338, .1608,
1969, 346930, 1038360, 529567, 140379, .2651, .9756, .2121,
1970, 379305, 1187806, 621021, 260404, .4193, .9575, .3298,
1971, 219286, 960874, 509753, 244732, .4801, .7953, .3681,
19n, 2n434, 873789, 4n136, 210508, .4412, .8212, .4228,
1973, 117018, 762357, 468022, 215659, .4608, .8167, .4387,
1974, 206054, 733704, 448464, 262301, .5849, .9694, .6333,
1975, 373335, 688325, 369129, 233453, .6324, 1.0155, .4699,
1976, 304619, 612203, 246643, 242486, .9831, 1.0020, .6882, •19n, 178716, 478145, 165314, 182808, 1.1058, 1.0061, .5887,
1978, 283655, 469450, 1713n, 154465, .9013, 1.0278, .5465,
1979, 16m1, 479234, 158556, 164234, 1.0358, 1.1388, .5253,
1980, 356561, 542829, 142053, 154379, 1.0868, .9991, .5572,
1981, 152875, 530483, 139652, 175516, 1.2568, .9975, .5569,
1982, 140139, 478030, 122103, 170903, 1.3997, .9961, .6273,
1983, 118797, 479636, 163640, 155405, .9497, .9991, .5321,
1984, 137850, 402546, 149201, 158796, 1.0643, .9997, .7384,
1985, 271039, 370584, 121295, 107147, .8834, .9930, .5598,
1986, 204403, 347689, 89814, 70458, .7845, .9929, .4026,
1987, 103087, 367578, 90849, 91679, 1.0091, 1.0154, .3494,
1988, 77553, 356626, 126024, 114508, .9086, .9902, .4121,
1989, 87979, 330842, 139804, 122664, .8n4, .9978, .5661,
1990, 288590, 395104, 123156, 95393, .n46, 1.0001, .4881,
1991, 3n698, 478030, 109515, 107326, .9800, .9912, .4444,
1992, 322056, 608702, 104874, 127606, 1.2168, 1.0000, .4697,
1993, 178795, 621455, 123074, 145918, 1.1856, 1.0014, .4025,
1994, 210000, 595n5, 174608, 141994, .8132, .9993, .3842,

Arith. \
Me." , 230636, 676761, 299264, 161449, .n62 .4238,

Units, (Thousands) , (Tonnes), (Tonnes), (Tonnes),
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labia 5.15. North-East Arctic Saithe
Estimation of weight at age in the prediction

Observed weight-at-age in the catch1

Age 1992 1993 1994 1992-94
2 0.45 0.46 0.55 0.49
3 0.70 0.62 0.60 0.64
4 1.10 1.00 0.80 0.97
5 1.98 1.69 1.26 1.64
6 2.34 2.49 2.14 2.32
7 2.81 2.87 3.18 2.95
8 3.25 3.08 3.79 3.37
9 4.06 3.69 4.05 3.93

10 6.19 6.19 4.74 5.71
11+ 7.38 8.18 5.60 7.05

1) The abundant year classes 1988-1990 outlined

Weight-at-age in VPA1 Weight-at-age used in the predictions1.2

Age 92 93 94 95 96 97 98 99
0.49
0.64
0.97
1.64
2.32
2.95
3.37
3.93
5.71
7.05

2 0.45 0.46 0.55 0.49 0.49 0.49 0.49
3 0.70 0.621--_"=,,,0.~60~ 0.64 0.64 0.64 0.64
4 1.09 1.00 0.80 0.97 0.97 0.97 0.97

~ m ~::~ H: _"~1--_2"=,,,~·~~~~
8 3.25 3.08 3.79 3.37 3.37 3.37 3.37

I---~::-f
9 4.06 3.69 4.05 3.93 3.93 3.93 3.93

10 6.19 6.19 4.74 5.71 5.71 5.71 L-_:.;5.-=-7=-t1
11+ 7.38 8.18 5.60 7.05 7.05 7.05 7.05

1) The abundant year classes 1988-1990 outlined
2) Values in the shaded area differ from the 1992-1994 mean
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Table 5.16

Saithe in the North-East Arctic (Fishing Areas I and 11)

Prediction with management option table: Input data

Year: 1995

Stock Natural Maturity Prop.of F Prop.of H loIeight Exploit. loIeight
Age size mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

2 210000.00 0.2000 0.0000 0.0000 0.0000 0.490 0.0404 0.490
3 103906.00 0.2000 0.0000 0.0000 0.0000 0.640 0.1555 0.640
4 97158.000 0.2000 0.0100 0.0000 0.0000 0.970 0.2963 0.970
5 111787.00 0.2000 0.5500 0.0000 0.0000 1.400 0.4125 1.400
6 59831.000 0.2000 0.8500 0.0000 0.0000 1.860 0.6725 1.860
7 15874.000 0.2000 0.9800 0.0000 0.0000 2.740 0.7406 2.740
8 1550.000 0.2000 1.0000 0.0000 0.0000 3.370 0.7076 3.370
9 420.000 0.2000 1.0000 0.0000 0.0000 3.930 0.6490 3.930

10 522.000 0.2000 1.0000 0.0000 0.0000 5.710 0.6866 5.710
11+ 541.000 0.2000 1.0000 0.0000 0.0000 7.050 0.6866 7.050

Unit Thousands . - . - Kilograms - Kilograms

Year: 1996

Recrui t- Natural Maturity Prop.of F Prop.of M loIeight Exploit. lJeight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

2 210000.00 0.2000 0.0000 0.0000 0.0000 0.490 0.0404 0.490
3 · 0.2000 0.0000 0.0000 0.0000 0.640 0.1555 0.640
4 · 0.2000 0.0100 0.0000 0.0000 0.970 0.2963 0.970
5 · 0.2000 0.5500 0.0000 0.0000 1.640 0.4125 1.640
6 · 0.2000 0.8500 0.0000 0.0000 2.000 0.6725 2.000
7 · 0.2000 0.9800 0.0000 0.0000 2.460 0.7406 2.460
8 · 0.2000 1.0000 0.0000 0.0000 3.370 0.7076 3.370
9 · 0.2000 1.0000 0.0000 0.0000 3.930 0.6490 3.930

10 · 0.2000 1.0000 0.0000 0.0000 5.710 0.6866 5.710
11+ · 0.2000 1.0000 0.0000 0.0000 7.050 0.6866 7.050

Unit Thousands - . - - Ki lograms - Kilograms

Year: 1997

Recruit- Natural Maturity Prop.of F Prop.of H lJeight Exploit. lJeight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

2 210000.00 0.2000 0.0000 0.0000 0.0000 0.490 0.0404 0.490
3 · 0.2000 0.0000 0.0000 0.0000 0.640 0.1555 0.640
4 · 0.2000 0.0100 0.0000 0.0000 0.970 0.2963 0.970
5 · 0.2000 0.5500 0.0000 0.0000 1.640 0.4125 1.640
6 · 0.2000 0.8500 0.0000 0.0000 2.320 0.6725 2.320
7 · 0.2000 0.9800 0.0000 0.0000 2.600 0.7406 2.600
8 · 0.2000 1.0000 0.0000 0.0000 3.370 0.7076 3.370
9 · 0.2000 1.0000 0.0000 0.0000 3.930 0.6490 3.930

10 · 0.2000 1.0000 0.0000 0.0000 5.710 0.6866 5.710
11+ · 0.2000 1.0000 0.0000 0.0000 7.050 0.6866 7.050

Unit Thousands - . - . Kilograms - Kilograms

Notes: Run name : PRED95-1
Date and time: 31AUG95:19:40
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Table 5.17

Saithe in the North-Eest Arctic (Fishing Arees 1 and 11)

Prediction'with management option table

09:34 ~ednesday, August 30, 1995

..
Year: 1995 Year: 1996 Year: 1997

F Reterence Stock Sp.stock Catch in F Reterence Stock Sp.stock Catch in Stock Sp.stock
Fector F biOlll8ss biOlll8ss weight Factor F biOlll8ss bi OlIl8SS weight biomass biomass

1.0428 0.4006 588594 237905 165000 0.0000 0.0000 579781 239763 0 n1279 365857

· · · · · 0.0500 0.0192 · 239763 10007 758844 355715

· · · · 0.1000 0.0384 · 239763 19748 746743 345878

· · · 0.1500 0.0576 · 239763 29233 734963 336336

· · · · · 0.2000 0.0768 · 239763 38468 723497 327081

· · · · · 0.2500 0.0961 · 239763 47461 712334 318103

· · · · · 0.3000 0.1153 · 239763 56220 701465 309394

· · · · 0.3500 0.1345 · 239763 64752 690882 300944

· · · · 0.4000 0.1537 · 239763 73063 680575 292747

· · · · · 0.4500 0.1n9 · 239763 81161 670536 284793

· · · · · 0.5000 0.1921 · 239763 89050 660758 2n075

· · · · · 0.5500 0.2113 · 239763 96739 651232 269586

· · · · 0.6000 0.2305 · 239763 104232 641951 262318

· · · · · 0.6500 0.2497 · 239763 111536 632908 255265

· · · · · 0.7000 0.2689 · 239763 118656 624095 248420

· · · · 0.7500 0.2882 · 239763 125598 615505 241n6

· · · · 0.8000 0.3074 · 239763 132366 607133 235326

· · · · · 0.8500 0.3266 · 239763 138966 598971 229066

· · · · · 0.9000 0.3458 · 239763 145404 591013 222988

· · · · · 0.9500 0.3650 · 239763 151683 583254 217088

· · · · · 1.0000 0.3842 · 239763 157808 575687 211360

· · · · · 1.0500 0.4034 · 239763 163785 568307 205798

· · · · · 1.1000 0.4226 · 239763 169616 561108 200397

· · · · · 1.1500 0.4418 · 239763 175307 554085 195152

· · · · · 1.2000 0.4610 · 239763 180862 54m3 190059

· · · · · 1.2500 0.4803 · 239763 186284 540548 185112

· · · · 1.3000 0.4995 · 239763 1915n 534023 180308

· · · · · 1.3500 0.5187 · 239763 196745 527654 175641

· · · · · 1.4000 0.5379 · 239763 201792 521438 171108

· · · · 1.4500 0.5571 · 239763 206nO 515369 166705

· · · · · 1.5000 0.5763 · 239763 211535 509444 162426

- - Tonnes TolY1es Tannes - - Tannes Tannes Tannes Tannes Tonnes

Notes: Run~ : PRED95-1
Date end time : 30AUG95:09:47
Computation ot ret. F: Simple mean, age 3 - 6
Basis tor 1995 : TAC constraints

" '. ,.' S . ',. : 0/-.".
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Table 5.18

Saithe in the North·East Arctic (Fishing Areas I and 11)

Single option prediction: Summary table

09:34 lJednesday, August 30, .

- 1 January Spawning time

Year F Reference eatch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nuTDers weight size biomass size biomass size biomass

1995 1.0428 0.4006 118111 165000 601589 588594 131900 237905 131900 237905
1996 0.2491 0.0957 30551 47302 596615 579782 114464 239763 114464 239763
1997 0.2491 0.0957 36501 62412 670920 712533 130123 318263 130123 318263
1998 0.2491 0.0957 41609 n025 n6391 8458n 162333 416529 162333 416529

Unit - - Thousands Tomes Thousands Tomes Thousands TOMes Thousands Tonnes

1 January Spawning time

Year F Referenee Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nUltlers weight size biomass she biomass she biomass

1995 1.0428 0.4006 118111 165000 601589 588594 131900 237905 131900 237905
1996 0.4879 0.1875 56969 87160 596615 579782 114464 239763 114464 239763
1997 0.4879 0.1875 63096 103099 647187 663101 115130 278922 115130 278922
1998 0.4879 0.1875 68318 116956 683074 741736 132345 329375 132345 329375

Unit · . Thousands Tomes Thousands Tomes Thousands TOIY\es Thousands Tonnes

1 JanJary Spawning time

Year F Referenee Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nurbers weight size biomass she biomeSl size biomass

1995 1.0428 0.4006 118111 165000 601589 588594 131900 237905 131900 237905
1996 0.9370 0.3600 100238 150066 596615 579782 114464 239763 114464 239763
1997 0.9370 0.3600 97854 146n7 608515 585253 91892 218606 91892 218606
1998 0.9370 0.3600 98n5 146525 620354 601155 92229 216873 92229 216873

Unit · - Thousands Tomes Thousands Tomes Thousands Tomes Thousands Tomes

1 Jal'Ulry Spawning time

Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F rurbers weight size biomass sile bi ClIIIIIS size biomass

1995 1.0428 0.4006 118111 165000 601589 588594 131900 237905 131900 237905
1996 1.0000 0.3842 105723 157809 596615 579782 114464 239763 114464 239763
1997 1.0000 0.3842 101560 150467 603632 575687 89075 211360 89075 211360
1998 1.0000 0.3842 101688 148059 613059 58Sn9 87874 205029 87874 205029

Unit · . Thousands Tomes Thousands TOIY\es Thousands TOIYIes Thousands Tonnes

1 January Spawning time

Year F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nurbers weight she biomass she biOlll8ss size biomass

1995 1.0428 0.4006 118111 165000 601589 588594 131900 237905 131900 237905
1996 1.6398 0.6300 154762 224415 596615 579782 114464 239763 114464 239763
1997 1.6398 0.6300 128748 169364 560195 493603 65380 151098 65380 151098
1998 1.6398 0.6300 122184 149113 553421 468285 55328 119821 55328 119821

Unit - - Thousands Tomas Thousands Tomes Thousands TOIYIes Thousands Tonnes

Notes: Run na8t PRED95-2
Date end time 30AUG95:10:15
C~tation of ref. F Simple mean, age 3 • 6
Predictfon basis F factors
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Table 5.19

S.ithe in the North-Ea.t Arctic (FIshin; Areas I end 11)

Single option prediction: Detailed tables

22:43 ~ednesday, August 30, 1995

Year: 1995. . F-factor: 1.0428 Referenee F: 0.4006 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stoclc Sp.stoclc Sp.stock
Age F I'Ullbers welght she blomess she biomass she biomass

2 0.0421 7857 3850 210000 102900 0 0 0 0
3 0.1622 14135 9046 103906 66500 0 0 0 0
4 0.3090 23526 22821 97158 94243 972 942 972 942
5 0.4301 35672 49941 111787 156502 61483 86076 61483 86076
6 0.7013 27650 51430 59831 111286 50856 94593 50856 94593
7 0.7723 7840 21481 15874 43495 15557 42625 15557 42625
8 0.7379 742 2501 1550 5224 1550 5224 1550 5224
9 0.6768 189 744 420 1651 420 1651 420 1651

10 0.7160 245 1398 522 2981 522 2981 522 2981
11+ 0.7160 254 1788 541 3814 541 3814 541 3814

Total 118111 165000 601589 588594 131900 237905 131900 237905

Unlt - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1996 F-factor: 1.0000 Referenee F: 0.3842 1 January Spawnlng time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stoclc Sp.stoclc Sp.stoclc
Age F IlUlIbers weight she biomass she biomess she biOlll8ss

2 0.0404 7541 3695 210000 102900 0 0 0 0
3 0.1555 21572 13806 164841 105498 0 0 0 0
4 0.2963 16895 16389 72337 70167 723 702 723 702
5 0.4125 1S015 29544 58403 95781 32122 52679 32122 52679
6 0.6725 26708 53416 59528 119057 50599 101198 50599 101198
7 0.7406 11661 28686 24295 59765 23809 58570 23809 58570
8 0.7076 2792 9410 6004 20233 6004 20233 6004 20233
9 0.6490 265 1043 607 2385 607 2385 607 2385

10 0.6866 80 454 175 998 175 998 175 998
11+ 0.6866 194 1365 425 2999 425 2999 425 2999

Total 105723 157809 596615 579782 114464 239763 114464 239763

Unlt - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1997 F-factor: 1.0000 Referenee F: 0.3842 1 January spawnlng time.
Absolute Catch in Catch in Stock Stock Sp.stoclc Sp.stock Sp.stock Sp.stoclc

Age F nulbers welght she blomass size biom8Ss she biomass

2 0.0404 7541 3695 210000 102900 0 0 0 0
3 0.1555 21609 13830 165126 105681 0 0 0 0
4 0.2963 26983 26173 115524 112058 1155 1121 1155 1121
5 0.4125 13583 22277 44037 72221 24220 39722 24220 39722
6 0.6725 14202 32949 31654 73437 26906 62422 26906 62422
7 0.7406 11941 31046 24877 64681 24380 63387 24380 63387
8 0.7076 4411 14865 9485 31963 9485 31963 9485 31963
9 0.6490 1060 4164 2423 9520 2423 9520 2423 9520

10 0.6866 118 675 260 1482 260 1482 260 1482
11+ 0.6866 113 794 247 1743 247 1743 247 1743

Total 101560 150467 603632 575687 89075 211360 89075 211360

Unit - Thousands Tonnes Thousands Tonnes Thousands TOI'Yles Thousands Tonnes

(cont.)
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