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TERMS OF REFERENCE

At the 70th Statutory Meeting- of ICES it was decided (C. Res.
1982/2:5:3) that the Saithe Working Group should meet at ICES
headquarters 3-9 March 1983% to:

(1)

(ii)

re-analyse the tagging data to describe the relationships
between the North Sea and the Northeast Arctic saithe
stocks,

assess catch options for the saithe stocks and the
cod and haddock in the Faroe inside safe biological limits
for 1984 and, where meaningful, for 1985,

(iii) consider which of the above stocks could be assessed at

(iv)

(v)

2-year intervals, with advice being given as a 2-year
forecast; if it would be meaningful to produce such a
prediction now, then the Working Group should do so,

review which data are available in' the Working Group
files for evaluating density dependence in the parameters
of the models used in fish stock assessment,

specify deficiencies in data required for assessments.

* Date and venue subsequently changed to Bergen,
18-24 March 1983.




3. LANDINGS OF SAITHE IN THE NORTH-EAST ATLANTIC

Total reported landings of saithe from the North-East Atlantic
(Table 3.1) have been increasing slightly from 384 000 tonnes
in 1980 to 414 000 tonnes in 1981 and 450 000 tonnes (provi-
sional) in 1982. Current landings are substantially below the
peak values of 640 000 - 720 000 tonnes recorded during the
period 1970-76.

~

4. NORTH-EAST ARCTIC SAITHE (Sub-areas I and II)

4,1 Landings (Table 4.1, Figure 4.1.A)

The provisional estimate of landings in 1982 is 174 872 tonnes
which is on the same level as the landings in 1981. This is
well above the level of 130 000 tonnes corresponding to fishing
at Fmax‘

4.2 Age Composition (Table 4.2)

The age composition for 1981 was revised and resulted in only
minor changes from last year's assessment. Provisional data for
1982 were available for landings by the Federal Republic of
Germany and Norway, which together accounted for almost 1007 of
the landings.

Catches of fish 7 years and older in 1982 appear to be very low
compared to earlier years. The reduction seems too large to be
accounted for by fishing. There was a decrease in landings by
trawl and gill net of about 15%, but there is no other informa-
tion that would indicate reduced effort on older fish in 1982.
Spawning saithe are caught mostly in the southern part of the
North-East Arctic and in 1982 Norwegian sampling in this area
was very poor with no samples from gill net and also inadequate
sampling from trawl. The apparent reduction in catches of old
fish is therefore 1likely to be chiefly the result of poor
sampling. This will also have influenced the estimated numbers
caught of younger fish which presumably are too high.



4.3 Weight at Age (Table 4.3)

For 1960-79 the same weights at age have been used as in
previous assessments. These weights are the same for each year
and have been used both for catch and stock weights. For
1980-82, annual weights at age in the catch for each year have
been used for catch and stock weights,

4.4 Fishing Mortality and Stock Size Estimate from VPA

4.4.1 Estimates of fishing mortality

Data on effort and catch per unit of effort were available for
11 categories of Norwegian trawlers for the period 1973-82. The
data from Div. IIla, summarized for side trawlers and stern
trawlers, are given in Table 4.6, Although much of the effort
by side trawlers has been on saithe, no significant correspon-
dence between the cpue values and changes in the stock has been
found. For the stern trawlers, saithe has been taken chiefly as
by-catch. However, following restrictions in quotas of cod and
haddock in 1980, some effort has been directed towards saithe
which is evident from the increased cpue in 1980-82.

Compared to the period 1977-79 catches in 1982 by countries
other than Norway have been reduced by about 25 000 tonnes,
which corresponds closely to the increase in catches by Norwe-
gian trawlers. For other gears no information indicating
changes in effort is available. It has therefore been assumed
that fishing mortalities at each age in 1982 are the same as
the average for 1977-79 and the VPA has been carried out on
this basis. An exception was made for age 2 where the reduced
level of fishing mortalities after 1979 seems to be maintained.
F at age 2 in 1982 was therefore given the same value (F=0.10)
as in 1981.

The result (Table 4.4) shows a large increase in fishing
mortalities in 1981 compared to 1last year's assessment., The
1982 Fs are substantially lower than in 1981 for the older age
groups, but are higher than in 1981 for ages 3 and 4. This is




to a large extent caused by the low catch in numbers of age
groups 7-15+ in 1982 which partly at least seems to be the
result of inadequate sampling (see Section 4.2). The trend in
fishing mortalities is plotted in Figure 4.1.D.

4.4.2 Spawning stock biomass and recruitment

Estimates of spawning stock biomass are given in Table 4.5 and
Figure 4.1.B. There is a rapid decline from 1970 to 1981. The
level in recent years is clearly the lowest on record and the
estimate for 1982 of 92 000 tonnes is only 40%7 of the 1982
Working Group estimate. This change is chiefly a consequence of
the low catch of age-groups 7-15+ in 1982 which is also about
407 of the predicted level.

Estimates of stock numbers at each age are given in Table 4.5
and recruitment at age 1 is plotted in Figure 4.1.C. Compared
to last years's assessment the recruitment in recent years has
been reduced, except for the year-classes 1978 and 1980. The
1978 year-class appears to be at a level close to the previous
strongest year-classes 1966-68 and 1973. No clear trend in
recruitment is apparent.

4.5 Yield per Recruit

The yield-per-recruit curve given in Figure 4.2 has been calcu-
lated using the 1982 exploitation pattern and the weight-at-age
data (average catch weights 1980-82) given 4in Table 4.7.
Current exploitation at F=0.55 (F(3—8) unweighted) is
clearly in excess of Fmax=0'27 and F0.1=0.17.

4,6 Catch Predictions

The data used for catch predictions are given in Table 4.7.
Average recruitment (R1=337 million = average of year-classes
1966-78) has been assumed for the year-classes 1981-84., It has
also been assumed that fishing mortality in 1983 will remain at
the 1982 level of F(3_8)=0.55. Predicted catches and stock
biomasses for 1983 and for a range of levels of fishing morta-



lity in 1984 are given in Table 4.8. Predicted landings in 1984
and spawning stock biomass estimated for the beginning of 1985
are shown graphically in Figure 4.3. For the assumption that F
remains unchanged at the 1982 level, landings are expected to
be 166 000 tonnes in 1983 and 173 000 tonnes in 1984. Landings
in 1984 corresponding to Fmax are 97 000 tonnes. The spawning
stock biomass will increase slightly in 1984 when the 1978
year-class recruits to it, but will still be at a comparatively
low level.

4.7 Comments to the Assessment

There is good reason to assume that the seemingly low catches
of the oldest age groups in 1982 are chiefly the result of
inadequate sampling. The low catch numbers give high levels of
F in earlier years for the year-classes 1968-75 and this will
increase the level of input F's in 1982 which are based on the
average for the years 1977-79. Unfortunately, there seems to be
little basis for estimating the effects of the 1982 sampling
before data from 1983 are available, and as long as this has
not been attempted the validity of the assessment is
questionable.

5. NORTH SEA SAITHE (Sub-area IV and Division ITIa)

5.1 Landings (Table 5.1, Figure 5.1.A)

Reported landings of saithe from the North Sea reached a peak
value of 320 000 tonnes in 1976. This quantity included 67 000
tonnes taken as by-catches in industrial fisheries. Subsequent-
ly, landings declined rapidly to 116 000 tonnes in 1979. Since
then landings have been increasing again to reach 154 000
tonnes (provisional) in 1982. The agreed TAC for 1982 was
125 000 tonnes. Since 1976 quantities of gaithe taken as
by-catches in the industrial fishery have been low, averaging
1800 tonnes per year, whereas in the period 1972-76 industrial
by-catches averaged over 40 000 tonnes annually,




5.2 Apge Composition (Table 5.2)

' Provisional age' compositions for 1981 used last year were
updated, but the revision resulted in only minor changes.

New data for 1982 were provided by Denmark, England, Federal
Republic of Germany, France, Norway and Scotland. The landings
of these countries accounted for 152 000 tonnes out of the
total landings of 153 700 tonnes. As in previous years the
reported age compositions for the human consumption fishery
were summed and then raised to the total landings from this
fishery. The age composition of industrial fishery by-catch was
then added to give the total for the North Sea fishery.

5.3 Weight at Age (Table 5.3)

Weight-at-age data were provided by Denmark, England, Federal
Republic of Germany, France, Norway and Scotland. These data
(Scotland excepted) were adjusted by the appropriate factor to
correct for any discrepancies between the nominal landed weight
and the sums of products (SOPs) of numbers at age times weight
at age. For Scotland adjustment was made to the numbers at age.
Using the adjusted national weight-at-age data a weighted
average was then calculated using catch numbers as weighting
factors.

Weight-at-age data have been reported annually only from 1979
onwards. For years before this a single weight-at-age array has
been used for stock biomass calculations. However, SOPs checks
give significant discrepancies for years prior to 1972 which
could indicate that the weight-at-age data are not appropriate
for these years.

The weight-at-age data described above have been used to
calculate annual stock biomass estimates for past years. The
weight-at-age data used in catch and stock biomass predictions
were derived by averaging the annual weight-at-age data for the
years 1980-82.



5.4 Fishing Mortality and Stock Values from VPA

5.4.1 Estimates of fishing mortality

In the last two years over 75% of the total landings were taken
by France and Norway., Effort data indicate that fishing by
Norwegian stern trawlers has been increasing and this has been
reflected by an increasing proportion of the total landings
being taken by Norway. Increased fishing by Norway appears to
have been offset by reduced fishing by other countries, parti-
cularly by the Federal Republic of Germany, Poland and the U.K.

The Norwegian fleet is made up of a large number of gear and
vessel size categories. Effort and catch per unit effort (CPUE)
data were available for a number of these categories. However,
for the most important categories in the developing directed
trawl fishery for saithe the time series was too short for the
data to be of value at present,

For French trawlers a series of effort and CPUE data were
available for the period 1974-82. Using an index of total
effort in French units (Total landings + French CPUE) and a
preliminary VPA run, fishing mortality in 1982 was estimated on
the basis of F and effort levels in earlier years. Using the
estimated level of F in 1982 and using an exploitation pattern
based on an average for the years 1977-79 a new VPA run was
made. From this run plots were made (Figure 5.2) of calculated
fishing mortality against the index of total fishing effort and
of calculated stock biomass of age-groups 3-6 (the most impor-
tant age-groups in the French fishery) and French GPUE. The
resultant graphs showed a satisfactory relationship in both
cases indicating that the input F values used for 1982 were
consistent with calculated values for earlier years. Results
are given in Table 5.4, and the trend in fishing mortality is
plotted in Figure 5.1.D.




5.4.2 Spawning stock biomass and recruitment

Stock numbers calculated by VPA are given in Table 5.5. The
estimates of year-class strength at age 1 have been plotted in
Figure 5.1.C. In the current VPA the estimates for the year-
classes 1976 onwards are rather higher than were previously
estimated. No data are available on the strength of the re-
cruiting year-classes 1981-84 and these were assumed for catch
predictions to be average ( = 190 million based on the average
of l-year-olds in the years 1975-79).

Spawning stock biomass (Table 5.5, Figure 5.1.B) declined
rapidly from a peak value in 1973 but this declining trend was
reversed in 1979 and since then spawning stock biomass has
tended to increase, probably as a result of the reduction in
the level of fishing mortality in recent years.

5.5 Yield per Recruit

The yield-per-recruit curve (Figure 5.3) was calculated using
the exploitation pattern and weight-at-age data given in Table
5.6. Expressed as the average fishing mortality on age-groups
3-6, F = 0.27 and FO‘l = 0.15. The current level of F is

max
estimated to be 0.30,

5.6 Catch Predictions

Input data used in the catch predictions are given in Table
5.6. Two sets of catch predictions for 1984 were made. In one
(Table 5.7, Figure 5.4.A) it is assumed that fishing mortality
in 1983 will remain at the 1982 level (F(3—6) = 0.30) in
which case the landings in 1983 are expected to be 170 000
tonnes which is in excess of the TAC of 131 000 tonnes agreed
for 1983. In the second (Table 5.8, Figure 5.4.B) it is assumed
that landings in 1983 will be at the level of the TAC in which
case the estimated fishing mortality in 1983 is F(3_6)=0.22.



6. ICELANDIC SAITHE (Division Va)

6.1 Landings

Landings of saithe from Division Va are given in Table 6.1 and
are shown in Figure 6,1.A. From a peak value in 1971 there was
a trend of decreasing landings until 1978 when this trend was
reversed. Reported landings in 1981 were 59 000 tonnes. Preli-
minary figures for 1982 show an increase to 69 000 tonmes.

6.2 Age Composition

No revision was required to the provisional age composition for
1981 used last year. A preliminary age composition for landings
by Iceland in 1982 (representing 977 of the total landings) was
raised to give an age composition of total landings which was
used as input for VPA (Table 6.2).

' 6.3 Weight at Age (Table 6.3)

Data for weight at age in the Icelandic catch in 1982 were
added to the data base. For the predictions an average of the

three most recent years catch weight-at-age data were used for'

both catch and biomass calculations.

6.4 Fishing Mortality and Stock Values from VPA

6.4.1 Estimates of fishing mortality

A limited time series of catch-per-unit-effort (CPUE) data
(1978-82) were available for those Icelandic trawlers whose
catches consisted predominantly of saithe. These were used to
calculate total fishing effort. A plot of F 4-8) from a
preliminary VPA against effort (Figure 6.2) showed no clear
relationship. The plot of CPUE against stock biomass of age-
groups 4-8 gave a somewhat better relationship but the Working
Group could only conclude that there had been little change in
the mortality rates in recent years. The input F-values for
1982 used to initiate the VPA were therefore based on an
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exploitation pattern given by the 1977-79 average scaled to the
average level of fishing mortality in that period. These values
and the calculated F-values for earlier years are given in
Table 6.4, and the trend in F with time is plotted in Figure
6.1.D.

6.4.2 Spawning stock biomass and recruitment

Estimates of numbers at each age in the stock calculated by VPA
are given in Table 6.5. Back calculated estimates of recruit-
ment at age 1 are plotted in Figure 6.1.C. In recent years
recruitment has fluctuated with no clear trend. No information
is available on year-classes recruiting to the fishery. For the
predictions year-classes 1980-82 have been taken to be equal to
the average abundance of 3-year-olds in the period 1971-1980
(R4=35 million).

Spawning stock biomass (Table 6.5, Figure 6.1.B) appears to
have stabilized in recent years after a declining trend from

1969 to 1978.

6.5 Yield per Recruit

Yield and spawning stock biomass per recruit (Figure 6.3) have
been calculated using the exploitation pattern and weight-
at-age data given in Table 6.6, The current value of
F(A—9)=0'29 can be compared with Frax~ 0.37 and Fy 4=0.14.

6.6 Catch Predictions

Catch predictions for 1984 have been made using the data given
in Table 6.6. It has been assumed that fishing mortality in
1983 will be unchanged at the 1982 level. The range of catch
options for 1984 and spawning stock biomass at 1 January 1985
are given in Table 6.7 and are shown graphically in Figure 6.4.
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7. TFAROE SAITHE (Division Vb)

7.1 Landings

Preliminary catch data indicate a total catch of 30 995 tonnes
from the Faroe saithe stock in 1982 (Table 7.1, Figure 7.1.4).
This is an increase of 892 tonnes compared to 1981. Foreign
catches constituted less than 17 of the total catch in 1982.
The Faroese catch increased by 1128 tonnes in 1982,

7.2 Age Composition (Table 7.2)

Age compositions for 1981 were available for the Faroese and
Federal Republic of Germany landings. The French landings were
distributed according to age distributions of catches by
Faroese trawlers of more than 1000 HP. The Norwegian catch at
age was ectimated from Faroese gill net catch at age composi-
tions.

7.3 Weipght at Age (Table 7.3)

The weight-at-age data used by the 1982 Working Group were used
for the years previous to 1982. Weight-at-age data provided for
the Faroese landings in 1982 gave a sum of products discrepancy
within 47 of the reported landings and were used in the
assessments,

For the predictions the average weight at age used for the
years 1980, 1981 and 1982 was used.

7.4 Fishing Mortality and Stock values from VPA

7.4.1 Estimates of fishing mortality

The main fishing pattern for saithe by the Faroese fleet in
1982 was similar to that in 1979-81, with one fishery from
October to April on adult fish aggregating on the spawning
grounds, and another fishery during summer in shallower water
exploiting mainly younger fish.
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No effort data for the Faroese fleet fishing for Saithe were
available to the Working Group.

In 1982 the capacity of the Faroese fleet fishing roundfish in
Faroese waters has increased by approximately 1/3. The major
part of this increase has been directed towards saithe, redfish
and blue ling. Continuous bad weather in the later half of 1982
has probably reduced the effort directed towards saithe by the
smaller single boat trawlers and smaller pair trawlers.

Samples from the main fleets fishing for saithe showed that in
1982 proportionately more young fish (3-8 years old) were taken
compared with 1981, indicating that greater effort may have
been directed towards the younger age-groups. There was no
indication in 1982 that any of the trawl fleets had any clear
preferences with regard to the size of the fish to which their
effort was directed.

The exploitation pattern used for the VPA has been changed to
approximate the indicated shift in effort towards younger fish.
However, there is no factual basis for estimating the level of
fishing mortalities and the input values used are arbitrarily
set at a level close to the highest previously recorded. The
VPA results are given in Tables 7.4 and 7.5. The trend in

fishing mortalities is shown in Figure 7.1.D.

7.4.2 Spawning stock biomass and recruitment (Table 7.5,
Figure 7.1.B and C)

The spawning stock biomass has been declining since 1972, No
independent estimates were available for the strengths of
recruiting year-classes. From the VPA the recruitment appears
to have varied extensively, with recruitment of 1 year olds
between 20 and 40 millions in the period 1961-66, between 50
and 70 millions in the period 1967-70 and between 10 and 35
millions again in the period 1971-79. In recent years the 1978
year-class is of the same order as the 1971-73 year-classes.
There are also indications that the 1980 year-class is rela-
tively strong.
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7.5 Yield per Recruit

Curves of yield and spawning stock biomass per 1 year old
recruit are plotted in Figure 7.2, Fishing mortality in 1982
(F4—8 = 0.33) is 1less than Fmax = 0.40, TFor a constant
average recruitment of one year olds (1970-79 year-classes) of
22.2 millions the equilibrium yield with the current exploi-
tation pattern and fishing mortality would be 24 500 tonnes and

the corresponding spawning stock biomass 66 000 tonnes.

7.6 Catch Predictions (Table 7.7, Figure 7.3)

Input data for the catch predictions are given in Table 7.6.
The year-classes 1981 onwards are assumed to be the average of
the 1970-1979 year-classes. (Rl=22.2 X 106)= In Table 7.7
the yield in 1984 and the spawning stock biomass for 1985 are
given for different assumptions of fishing mortality in 1984 on
the basis that fishing mortality in 1983 is unchanged from the
1982 level.

8. WEST OF SCOTLAND SAITHE (Sub-area VI)

8.1 Landings

Landings of saithe from Sub-area VI are shown in Figure 8.1.A
and Table 8.1, French landings were revised for 1981 which
resulted in a lower international landing of 22 003 tonnes. For
1982 provisional figures give an estimated total landing of
21 716 tonnes.,

8.2 Age Composition (Table 8.2)

Revised age compositions were presented by Scotland for the
period 1972-1981 and by France for the period 1976-1981. New
weight-at-age data presented by England meant that age compo-
sitions from 1960 onwards needed revision to account for SOP
discrepancies. The age composition for the whole period was
therefore reconstructed in line with national revisions and
weight-at-age data,
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Age compositions for French landings in the period 1972-75 were
estimated from Scottish data. This was done by expressing
French catch at age for 1978-80 as a proportion of Scottish
trawl catch at age (Table 8.9). Means of these proportions were
taken and smoothed. These values were then used to estimate
French catch at age from Scottish trawl catch at age for
1972-75.

For 1982, age composition data were provided by France, UK
(England) and UK (Scotland) which accounted for 967 of the
total international landings. The combined age composition of
these nations was raised to the total international catch. Age
compositions from the Federal Republic of Germany derived from
samples only in March 1982 were not used.

8.3 Weight at Age

Revised data from England, Scotland and France were presented.
Weight-at-age data for the whole period 1960 onwards were
therefore recalculated. Mean weight at age in the catch from
1967 to 1982 is shown in Table 8.3. Weights after 1971 are
higher than earlier years due to the inclusion of French data
from 1972 onwards.

Values for weight at age used in making predictions are shown
in Table 8.7. These are the means for the period 1980-82 and

are similar to the values used by the 1982 Working Group.

8.4 TFishing Mortality and Stock Values from VPA

8.4.1 Estimates of fishing mortality

Estimates of fishing mortality by earlier Working Groups and
trial VPAs on the new data base indicate that in general Fs are
low in the West of Scotland stock. This means the VPA is very
sensitive to input Fs. In addition, the fishery is dominated by
French landings which account for about 757 of the internation-
al catch. In view of the fact that French landings for 1982 are
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provisional and may, as in the past, be subject to substantial
revision, the selection of input Fs must be tentative.

In previous years effort by French trawlers has been used as an
indication of the 1level of F(3-6) (Table 8.6, Figure 8.2).
The effort for 1982 is lower and indicates a reduction from the
period 1972-77 of approximately 457, To err on the side of
caution, trial VPAs were run which gave an exploitation pattern
for the mean of the years 1972-77 reduced by 307. The results
from these trials indicated that F(3-6) for 1982 was higher
than the years 1979-81 which is inconsistent with the effort
data. To approach consistency with effort data the Fs on the
lowest age groups were reduced slightly more (35%7) and the
older fish slightly less (207). This change is also compatible
with the increasing dominance of the French fleet which ex-
ploits older fish and the reduction in the Scottish fleet which
exploits younger fish. These modifications resulted in an
F(3~6) of approximately the same level as 1981 (Table 8.4,
Figure 8.1.D.).

8.4.2 Spawning stock biomass and recruitment

Historical spawning stock biomass figures are shown in Table
8.5 and Figure 8.1.B. The estimates spawning stocks for the
years 1976-82 are similar at about 200 000 tonnes.

The estimated number of recruits at age 1 is shown in Table 8.5
and Figure 8.1.C,

No VPA independent data are available for Sub-area VI to assess
the abundance of recent year-classes. In view of the unreli-
ability of the data prior to 1976 and the sensitivity of the
VPA to input Fs the mean recruitment for the years 1976-78
(R1=30 b4 106) was used as an estimate of recruitment for
the 1981 year-class. The same value was used for the year-
classes 1982-84 in the prediction runs.
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8.5 Yield per Recruit

The yield and spawning stock biomass per recruit curves are
shown in Figure 8.3. The yield/recruit curve is flat-topped.
The present level of F =0.16 is below FO 1=0.22 and

is well below Fmax=0'35'

(3-6)

8.6 Catch Predictions

Input data for catch predictions are shown in table 8.7. It was
assumed that F(3—6) in 1983:?(3—6) in 1982. The results
are shown in Figure 8.4 and Table 8.8, The predicted landings
for 1983 of 20 000 tonnes is below the recommended TAC of
23 000 tonnes.

9. FAROE COD

9.1 Faroe Plateau Cod

9.1.1 Landings (Table 9.1)

Preliminary catch figures indicate a total catch in 1982 of
21 730 tonnes from the Faroe Plateau cod stock. This is a de-
crease of 1 233 tonnes compared to 1981. In 1982 99% of the
total landings were by Faroese vessels. The total landings in
1960-82 are shown graphically in Figure 9.1.A.

9.1.2 Age composition (Table 9.3)

Age compositions were provided only for the Faroese landings.
The Norwegian and United Kingdom (Scotland) catch at age was
estimated using the age composition in the larger Faroese
long-liners landings. The French landings were distributed
according to age distribution of catches by the larger Faroese
trawlers (more than 1000 HP).

Again in 1982 larger than normal landings were reported to have
been taken in the Faroes area by vessels of the Federal Repub-
lic of Germany. It was again assumed by the Working Group that
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these fish were incorrectly attributed to Division Vb, and they
were accordingly excluded from the data used in the assesg-

ments.

9.1.3 Weight at age (Table 9.4)

The weight-at-age data set used by the 1982 Working Group was
used for the years prior to 1982, For 1982 landings weights at
age from the Faroese catches were used and sums of products
(SOP) discrepancies were negligible. Weights at age used in the
predictions were an average for the years 1980-82.

9.1.4 Estimates of fishing mortality

Effort data were only available for one of the Faroese fleet
categories (smaller long-liners). Although the number of
vessels in the Faroese fleet fishing in Faroese waters has
increased in 1982 compared to 1981 (see also section 7) these
additional vessels are thought not to have directed their
effort towards cod. Continucus bad weather in the later half of
1982 has to a certain extent protected the cod stock from
fishing by smaller vessels. The outcome of this is probably
that the total effort directed towards cod in 1982 has been at
the same level as in 1981.

Based on the arguments above input F's were chosen by the
Working Group to simulate as far as possible the same fishing
effort in 1982 as in 1981.

The numbers of 5 year olds estimated from the VPA were plotted
against the CPUE (in number) of the same age-group by the
smaller long-liners for the period 1973-82 (Fig. 9.2). The
points are too scattered to be used as a basis for estimation
of terminal Fs, but the number of 5 year olds in 1982 is not
inconsistent with the trend indicated.

|
|
!
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9.1.5 Results of VPA (Tables 9.5 and 9.6)

Fishing mortalities in each year calculated from VPA are given
in Table 9.5, together with input values for 1982 and for the -
oldest age-~group in each year. The trend in fishing mortalities
is shown graphically in Figure 9.1.D.

9.1.5.2 Spawning stock biomass and recruitment

Estimates of spawning stock biomass (age groups 4 to 10+) are
given in Table 9.6 and shown graphically in Figure 9.1.B.
Spawning stock biomass reached the maximum level in 1977, when
the very abundant 1972 and 1973 year-classes had both recruited
to the adult stock. Since then the spawning stock has declined.

The estimated number of recruits at age 1 for the year-classes
1960-80 are given in Figure 9.1.C. Estimates of year-class
strength from 0-group surveys are not sufficiently reliable to
predict the abundance of recruiting year-classes and therefore
year-classes 1981-82 have been assumed to be equal to the
average calculated for year-classes 1965-77 (22 millions at age
1). The 1978 year-class was previously estimated to be very
abundant. The current assessment indicates it to be less
abundant, but still above the average level.

9.1.6 Yield per recruit

Curves of yield and spawning stock biomass per 1 year old
recruit are plotted in Figure 9.3 using the data given in table
9.7. The estimated fishing mortality in 1982 (F(3—6)= 0.31)
is slightly less than Frax=0-33. With the 1982 exploitation
pattern and a constant average recruitment of 22 millions 1
year olds the equilibrium yield would be 24 000 tonnes and the
corresponding spawning stock biomass would be 74 000 tonnes.
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9.1.7 Catch predictions

Data used in the catch predictions are given in Table 9.7 and
the results are given in Table 9.8 and plotted graphically in
Figure 9.4. If fishing mortality in 1983 is maintained at the
1982 level (F(3—6)= 0.31) 1landings of 23 760 tonnes are
predicted.

9.2 Faroe Bank Cod (Table 9.2)

The landings of cod from the Faroe Bank have declined in recent
years but in 1982 the landings increased by 955 tonnes to 2 184
tonnes. This is an increase of 77.7% compared to 1981. The
increase of the total catch was mainly due to an increase in
the catches made by Faroese vessels. No attempt was made to
assess this stock.

10. FAROE HADDOCK

The assessment was made for the stock of haddock for the total
Faroe area (Division Vb).

10.1 Landings (Tables 10.1 and 10.2, Figure 10.1.A)

Landings in 1982 declined to 11 900 tonnes which is the lowest
catch recorded since 1960. The landings were almost exclusively
by Faroese vessels,

Fishing effort data were available only for one of the fleet
categories (smaller longliners) accounting for approximately
30% of the catches.

10.2 Age Composition (Table 10.3)

Age composition data for the Faroese landings from the Faroe
Plateau were provided. These were used to calculate the age
composition for the total landings from the Faroe Plateau and
Faroe Bank combined.
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10.3 Weight at Age (Table 10.4)

The weight-at-age data used by the 1982 Working Group was used
for the years up to 1981. For 1982 weight-at-age data from
landings were used. The weight-at-age data provided to the 1982
Working Group for the 1981 catches gave a large sum of products
discrepancy and the Working Group therefore used the 1978-80
average for catch predictions. For the same reason the current
predictions were made using weight-at-age data which were an
average of the years 1979, 1980 and 1982.

10.4 Estimates of Fishing Mortality

The fishing capacity of the Faroese fleet fishing in Faroese
waters has increased by approximately 1/3 in the last two
years. The greater part of this increase, however, has been
directed towards fishing in deeper waters. It 1is therefore
likely that the effort directed towards haddock increased only
slightly last year and the level of fishing mortality input for
1982 was chosen to be consistent with this.

Based on the VPA run, the number of 4 and 5 year olds were
plotted against CPUE (in number) of the same age-groups for the
smaller long-liners for the period 1973-1982 (Figure 10.2.A and
B). The estimated numbers of 4 and 5 year olds in 1982 are
consistent with these relationships.

10.5 Results of VPA

10.5.1 Fishing mortality

Estimates of fishing mortality in each year calculated by VPA
are given in Table 10.5, together with input values for 1982
and for the oldest age in each year. The trend in fishing
mortalities is shown graphically in Figure 10.1.D.
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10.5.2 Spawning stock biomass and recruitment

Spawning stock biomass (Table 10.6, Figure 10.1.B) was rela-
tively stable at about 60 000 tonnes up to 1974. Subsequently,
the spawning stock benefitted from the recruitment of the
abundant 1972 and 1973 year-classes, which increased the
spawning stock to about 95 000 tonnes. By 1981, the spawning
stock had returned to a lower level. The estimated numbers of
recruits at age 1 are given in Table 10.6 and Figure 10.1.C. In
recent years, the year-classes 1972-74 were the highest on
record, but subsequently the recruitment declined and the 1977
year-class appears to have failed almost completely. Catches of
the 1980 year-class at age 2 indicate that this year-class is
at the same level as the year-classes 1972-74.

10.6 Yield per Recruit

The yield per recruit curve given in Figure 10.3 has been
calculated using the exploitation pattern assumed for 1982 and
the mean weight at age for the years 1979, 1980 and 1982. The
present level of F, .=0.26 is below Flax=0-61.

10.7 Catch Predictions

Catch predictions were made for a recruitment level of 37.5
million 1 year old fish (average of year-classes 1966-79) for
the year-classes 1981-84 and using the input data given in
Table 10.7. The results are given in Table 10.8 and Figure
10.4. A prediction using a lower level of recruitment (R =22
millions) did not significantly change the predicted catches
but gave somewhat (15-20%) lower spawning stock biomasses in
1685. If the 1980 year-class had been set at an average level
(=37.5 million), catches in 1983 and 1984 would have been
reduced by approximately 1000 and 2000 tonnes respectively for
the current level of fishing mortalities. The biomass would be
reduced by approximately 15 000 tonnes in both years.
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11. OTHER STOCKS IN DIVISION Vb

Landing statistics for other species in Div. Vb have been
updated to include 1981 and some preliminary figures for 1982
and are given in Tables 11.1 - 11.10.

12. MIGRATION OF YOUNG SAITHE FROM THE NORTH-EAST ARCTIC TO
THE NORTH SEA.

Tagging experiments 1971-1977 have demonstrated that there is a
substantial migration of young saithe from the southern part of
the North-East Arctic to the North Sea, whereas migration of
young saithe from north of Lofoten rarely occurs (Jakobsen
1978a, b, 198la). The saithe tagged in experiments south of
Lofoten have been split into age groups on the basis of age-
length keys from samples of the catches from which tagged fish
were taken. The results indicate no significant differences in
migration to the North Sea between experiments south of 64°20'W.
The fish tagged in this area were predominantly 2 and 3 years
old. The percentage recaptured in the North Sea of total
recaptures at each age were: Age 2: 1.3%, age 3: 8.4%7, age 4:
38.67 and age 5: 35.87. The reduction from age 4 to age 5 is
not significant, but indicates that migration at age 5 is
negligible. From experiments between 66°13'N and 67°31'N,
the percentage is much lower (approximately 1/3). Migration
from this area has therefore been ignored in the following
discussion, also considering that there are occasional recap-
tures in the North-East Arctic from experiments south of
62°N.

Since there is migration to the North Sea from only part of the
North-East Arctic, estimates of emigration rates require an
estimate of how much of the North-East Arctic stock of young
saithe are found in the area affected by the migration. The
purse seine fishery which is based on young saithe, appears to
be fairly evenly distributed along the coast. Landings by purse
seiners in the area 62°-66°N 1973-1982 has been 29% of total
purse seine landings from the North-East Arctic. This corres-
ponds well with the extension of the coastal area between
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62° and 66° compared to the total Norwegian coastal area
north of 62°N which covers almost all of the nursery grounds.
There is no evidence of differences in fish density between the
northern and southern part of the coast and 29% seems to be the
only available figure for estimating the stock of young saithe
between 62° and 66°N.

An account of the effects of migration from one area to another
has been given by Ulltang (1977). The number of fish left in an
area A from which there is emigration is at any time t within
the year given by the formula

B ~(M+E+F )t 1
Ny, =N (1)
where E is the emigration rate. The number of fish in the area
B at time t which have migrated from area A during the year is
given by

My, = A ((mER)t _ -(umsT)t (2)
4B,t T B+ T, - By

Combining (1) and (2) and assuming that M is the same in both
areas gives

N
AB, b _ B o (B+F4~Fp)t-1 (3)
Yt B+ Py -y

The numbers of recaptures are dependent on fishing mortality.
The tagged saithe are not randomly distributed in the two areas
and may therefore have been subject to fishing mortalities
different from those in the VPAs. Also, the proportion returned
of the tags recovered by fishermen may be different in the two
areas. However, no basis has been found for estimating how much
these factors have influenced the recorded numbers of recap-
tures. During the period 1971-79 when the tags were recovered,
fishing mortalities did not differ much between the North-East
Arctic and the North Sea for the age groups 2-4. It has there-
fore been assumed that the ratio recaptured in the North Sea
represents an estimate of the distribution of tagged fish
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between the two areas. Multiplying the ratio of recaptures with
0.29 to account for only an estimated 297 of the North-East
Arctic stock being affected by migration, will then give an

estimate of NAB,t for each age group (A = North-East Arctic

L.
and B = North Sea). The resulting values are: Age 2: 0.004, age
3: 0.024, age 4: 0.112.

Most of the recaptures are from the 2nd and 3rd quarter of the

year and the average ratio NAB,t during this period will be
Nae
close to the ratio in the middle of the year. Setting t=0.5 and
using the calculated ratios, E has been estimated for these
three age groups by an iterative procedure. In this process
FA and FB have been adjusted to account for over- and
underestimate respectively of these values in the VPA caused by
not taking migration into account. The starting values of F

A
and Fp were taken as the average from the VPAs for the years
in which the recoveries were made (FA 9 = 0.16, FB 2 = 0.13,
FA,3 = 0.67, Fp 3 = 0.51, FA,4 = 0.61, Fpy = 0.62). For

age 3 and 4, the survivors of fish migrating at an earlier age

also had to be taken into account, reducing the ratio NAB,t
Np
, €
for these age groups to 0.023 and 0.088 respectively.

The resulting values of E were: Age 2: 0.01, age 3: 0.05, age
4; 0.17.

The migration rates were used for a VPA of the North-East
Arctic stock, adding E to M. The F values and stock numbers for
age 1-4 are presented in Table 12.1. To estimate the effects of
immigration to the North Sea is a much more complicated proce-
dure. However, considering the many possible sources of error
in the estimate of E, it was felt that it would be sufficient
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to approximate the effect by using immigration rates (I) in a
VPA. In the relevant period, average year-class strength was
not significantly different in the two areas and I was there-
fore assumed to be equal to E. I was subtracted from M and the
results from the VPA are given in Table 12.2.

The results of the VPAs show that values of F in both areas are
somewhat affected by the migration rates, but less than perhaps
would be expected. The migration rate of 0.17 at age 4 changes
F-values at age 4 by 5-107%. At age 3 and 2 the changes in Fs
are slightly higher, 10-20%. The changes are very similar in
size in the two areas, but F-values have of course decreased in
the North-East Arctic and increased in the North Sea.

On the average, year-classes 1969-75 at age 1 in the North-East
Arctic increased by 10.57 (30 million) while these year-classes
in the North Sea decreased by 9.6% (28 million), the combined
number of recruits remaining at about the same level as in the
traditional VPAs.

Yield-per-recruit based on the 1982 exploitation pattern, using
the given migration rates and with Fs at ages 2-4 changed
accordingly as shown in Tables 12.1 and 12.2, was calculated

for both stocks. In the North East Arctic, Fmax is increased

from 0.27 to 0.31, and the current level of F is decreased from 0.55 to
0.53. In the North Sea Fmax is reduced from 0.27 to 0.25 while the current
level is increased from 0.30 to 0.31, Predictions made on the same basis
show results which are not significantly different from those of the

traditional assessments.

The new investigation of the tagging data indicate that the
exercise carried out by Jakobsen (1981b) was overestimating the
migration. However, the results presented in this report are
based on assumptions for which little supporting evidence has
been available. The most crucial points are probably the use of
recaptures as indices of numbers in the sea and the estimate of
the stock of young fish between 62°N and 66°N. Also, the
effect of migration on the North Sea stock is dependent on the
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year-class strength in both areas, and will almost certainly be
highly variable from one year to another, even if E should

happen to be constant.

13. TIME INTERVALS BETWEEN WORKING GROUP MEETINGS

The Working Group discussed the possibility of meeting at two
year intervals instead of annually. There was general agreement
that catch predictions for two years ahead would be signifi-
cantly worse than those for one year ahead. Most of the fisher-
ies with which the Group is concerned take a high proportion of
voung fish. The lack of estimates of the abundance of recruit-
ing year-classes would mean that average recruitment would have
to be assumed for an additional year-class for a two year
prediction. In stocks where recruitment varies significantly
this could result in a substantial additional error in the
forecasts due to an increasing proportion of the predicted
catches being estimated from year-classes of undetermined
abundance.

14. DATA FOR EVALUATING DENSITY DEPENDENCE OF ASSESSMENT
PARAMETERS

Virtual Population Analysis results tables provide estimates of
stock size at each age over a range of years either as numbers
or biomass. In the case of stock biomass the estimates for the
earlier part of the time series could probably be improved by a
review of weight at age data, however, stock numbers in the
earlier years are not as reliable as in later years due to
poorer sampling of the catches.

Estimates of recruitment in each year are available for each

year of the data series.

Mean length (weight) at age in national catches is available
for some countries. A preliminary analysis of such data in
relation to stock density was made for the saithe stocks by
Jones (1980).
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15. DEFICIENCIES IN THE DATA REQUIRED FOR ASSESSMENTS

In general the deficiencies outlined in the 1982 report still
apply. Age composition reported to the group are adequate
though data for the 1960s are regarded as unreliable. Some
problems seem to exist with the consistency of sampling of the
WE Arctic stock which have resulted in problems this year in
the assessment of that stock. Some success has been achieved in
identifying a relationship between French effort data and
F(3-6) for the North Sea stock but in general mno other
effort data have been applied successfully. This highlights the
major difficulty with all the assessments of finding an ob-
jective means of determining input Fs to VPA. The lack of
abundance indices for pre-recruits undermines the confidence in
any estimate of recruitment.
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Table 3.1 Summary of total landings of SAITHE from the main fishing
areas (in tonnes, whole weight). This table is based on the
biological data supplied to the Working Group and used in
the assessments., These figures differ to some extent from
the official Bulletin Statistique data which are used for
Tables 4.1, 5.1, 6.1, 7.1 and 8.1.

(IV + I1Ila includes industrial fishery by-catch by
Denmark and Norway)
Fishing area

Year T+II IV+IIIa Va b VI Total

1960 136 006 31 515 48 120 11 845 8 349 235 835

1961 109 821 35 489 50 826 9 592 6 724 212 452

1962 122 841 24 559 50 514 10 454 7 159 215 527

1963 148 036 30 300 48 011 12 693 6 609 245 649

1964 198 110 58 669 60 257 21 893 13 596 352 525

1965 184 548 73 274 60 177 22 181 18 395 358 575

1966 201 860 96 353 52 003 25 563 18 534 394 313

1967 191 191 76 759 75 712 21 319 16 034 381 015

1968 107 181 98 179 77 549 20 387 12 787 316 083

1969 140 379 115 550 115 853 27 437 17 214 416 433

1970 260 404 222 100 116 601 29 110 14 539 642 754

1971 244 732 252 619 136 764 32 706 19 863 686 684

1972 210 508 245 801 111 301 42 186 29 225 639 021

1973 215 659 225 771 110 888 57 574 35 812 645 704

1974 262 301 272 944 97 568 47 188 36 298 716 299

1975 233 453 278 126 , 87 954 41 578 30 949 672 060

1976 242 486 319 758 82 003 33 067 41 807 719 121

1977 182 808 194 858 62 026 34 835 28 554 503 081

1978 154 465 142 077 49 672 28 135 31 535 405 884

1979 164 234 115 668 63 504 27 246 21 708 392 360

1980 154 379 123 445 58 347 25 230 22 102 383 503

1981 175 516 126 972 58 986 30 103 22 003 413 580

1982* 174 872 153 658 68 615 30 995 21 716 449 856

* Provisional
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Table 4.1. Nominal catch (tomnes) of SAITHE in Sub-area I and Divisions IIa and IIb, 1973-82.
(Data for 1973-1981 from Bulletin Statistique)
Country 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982*)
Belgium - 5 47 1 - - - - - -
Faroe Islands 7 46 28 20 270 809 1117 532 236 319
France 11 320 7 119 3 156 5 609 5 658 4 345 2 601 1 016 194 -
German Dem. Rep. 12 015 29 466 28 517 10 266 7 164 6 484 2 435 - - -
Germany, Fed. Rep. 30 338 33 155 41 260 49 056 19 985 18 190 14 823 12 511 8 413 7 221
Netherlands - - - 64 - - - - - -
Norway 148 789 152 699 122 598 131 675 139 705 121 069 141 346 128 878 166 139 166 600
Poland 23 2 521 3 860 3 164 1 35 - - - -
Portugal - - 6 430 7 233 783 203 - - - -
Spain 2 115 7 075 11 397 21 661 1 327 121 685 780 - -
Sweden - - 8 - - - - - A -
U.K. (England & Wales) 6 503 3 001 2 623 4 651 6 853 2 790 1 170 794 395 716
U.K. (Scotland) 248 103 140 73 82 37 - - - 1
USSR 2 411 28 931 13 389 9 013 989 381 3 43 121 15
Total 213 769 264 121 233 453 242 486 182 817 154 464 164 180 144 554 175 498 174 872

*) Preliminary
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Table4-4. MORTH-EAST AKCTIC SAITHE

VIRTUAL POPULATION ANALYSIS Akkk VPA gk sk
UMIT: Year-1
FISHING MORTALITY CORFFICIENT NATURAL MORTALITY COEEFICIENT = DU.zU
1973 1974 1975 1970 1927 1978 1979 1930 1931 1982 1977-79
1 0.001 n.nnn n.nao n.0no 0.nan n.nog 0.N02 n.0n4 0.001 1.000 0.004
2 0.141 g.121 u.258uU J.225 u.229 U.194 U.1do J.U57 U.uvs U.1uu 0.203
3 N.497 0.670 n.596 n.y12 N.816 n.658 0.434 N.443 0.298 n.640 0.626
4 0,465 0.603 U, 464 U.69% U.695 u.506 L.?778 D497 U.452 0.638U U.oBU
5 n.410 n.596 0.472 0.671 N.519 n.592 n.642 n.837 0.0618 N.580 N.584
6 0.358 0.632 U.332 o498 J.363 (A u.42y U087 U.vs5 0.420 0.419
7 n.204 n.s06 0.521 N.465 0.497 0.478 0.018 n.642 0.658 N.530 0.531
3 D.261 U.340 u.597 U.435 u.367 0.A1U U.673 U.657 1.155 0.4380 U.4383
9 n.251 n.356 N.365 0.501 0.405 0.428 0.603 0.199 0.577 N.440 N.479
10 U.426 0.361 u.472 u.383 u. 337 U.403 U.304 U.732 L.7U6 U.39U U.38%
11 n.597 0.441 0.528 0.419 0.167 0.405 0.25%0 0.693% N.oY4 0.280 n.276
12 0.3s1 0.79u U.375 U.bbo U.154 U.393 U.3U4 U.745 U.3u9 U.280 U.284
13 n.503 0.371 0.632 1.103 0.200 0,270 0.157 n.snz 0.502 n.210 n.209
14 0.340 0.30u U.4uU U.4u0u U. 350 U.35u U.35u 0.550 U.350 G350 U.35u

15+ n.snn 0.2nn 0.400 N.&n0 a.35n n.35%0 N.550 n.350 0.55n n.zsn n.350

¢ 3= 38U 0,382 0.55Y9 U499 U.o12 U.543 U.528 U.590 b.e27 U./rii 0.>55
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Table _4.5.

VIRTUAL POPULATION

STOCK STZF IN NUNBERS

T JANUARY

VRN =

s}
7
3

0
i
"
12
13
4

19+

TOTAL ©)
S8 KoL
TCT.RIOY
5§88 BI0!

(TOTAL

19735

249600
115605
215259
742102
Brezy
543439
29832
T 3847
14219
3246
2252
2725
2249
1372
13550

REBATE
143043
1nN762 #
520233

AMALYSIS

TORTH~EXST ARCTTIC

*x+k VFA

UNIT: THOUSALDS
HINDJASS URNIT: TORNES
ALD SPAWNING STOCK)

1974 1975 1970 1707
4483206  So1102 207958 3avaesl
2ULT3U  SorYusy 295044 V(U215

A2235 14BUY2 227149 193518

1N4242 S4bLo? 06822 T4
3315¢ Llovdo 18y 2THUY

4759y 17222 ChZ0N (h2b

33L5u 22Uttty TL11S 12U9b

18021 16504 Yy 71 5¢ii?

11024 YAy rLby 52 u?

9n5y 6h57 5979 Zavil

(2N 51066 3491 3315

207y 2322 2476 Jan

152y 10 d 93 1260

1114 64 L6HS 215

1042 795 Tu24 587

INTNIT7Y 10402725 400564 s5004
131036 319438 vo b LU LT
399N2Y 770V TS 675641 545290
479013 554902 2Z5R75Y 175207

bk

T9¢s

226545
2i59¢e2
T disen
EAATE
3Us16
14359
L2720
ngz
295e

N

<
jag
[

7onNRiky

37164
518063
1957104

SAITHE

TYry

Lb o500
Toor
192940
47000
52927
Tosde
Cols
2145
3dre
Ih7¢
1460
17
1oy
AdyH
oue

9 57
AQ

I"»Csl’\)k‘

235
535
345
120¢ 2J

TYsu

15ny0Y
262555
124943
1N2Zv 4
17683
janns
757U
30623
GY0
1460
S0z
Va2
712
BER

AR

TE9T g
312u7
5732306
118268

1y 61

229311
122113
204U
EXa N
51 uu?
621
SO
itk
12 68
607
25U
567
s06
532
T
7604409
16922
SY4Y$2
74294

Y32

1983

53700 T 4s st vt et

1RY629
91357

154239

34234
2257
1917
2446
518
’2%
243
225
221
(A
33

H21765
29575
olulos
91556

270v9is
13099y
29440
63976
15093
12108
Y24
1239
415
441
15N
139
146
11>

19735-8U

504092
248137
1610lU
71980
3rals
24523
15585
Y974
Tush
4962
5209
2091
1278
L84
961

- ¢ -
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rable 4.6. North-East Arctic Saithe.
Catch, effort and catch per unit of effort from
Horwegian trawlers in Div, IIa 1973-1982,

Side trawlers Stern trawlers
vear Catch Effore pue Catch Effort Cpue
{tonnes) (hourz) (kg/hour) tonnes) (hours) (kg/hour)
1473 10620 31487 347 3602 54159 67
1674 13875 33026 420 4337 91398 53
1975 10545 24636 428 3009 82274 37
476 11594 27854 416 5060 114430 L4
1977 13609 32801 415 8004 136597 58
1978 10048 25823 389 13077 169930 77
1979 13598 28300 479 14364 202702 71
1930 11935 23396 510 725390 108727 234
1931 14581 26098 605 43241 124896 346
]9?27) 10301 7145 1442 32934 106303 310

%y Preliminary, log-bceoks trom only part cof the trawl fleet.



- 35 ~

Table 4,7 North-East Arctic SAITHE,
Input Data for Catch Predictions.

Age l9§3 F Pattern M Matgrity Weight in 1)
Stock Size Ogive Catch and Stock
1 337 000 0,00 0.2 0 0.25
2 275 912 0.10 0.2 0 0.46
3 138 999 0.64 0.2 0 0.76
4 39 440 0.68 0.2 0 1.28
5 63 976 0.58 0.2 0 2.02
6 15 693 0.42 0.2 1 2.65
7 12 108 0.53 0.2 1 3.31
8 924 0.48 0.2 1 4,24
9 1 239 0.48 0.2 1 5.26
10 415 0.39 0.2 1 5.93
11 401 0.28 0.2 1 6.83
12 150 0.28 0.2 1 7.05
13 139 0.21 0.2 1 7.79
14 146 0.35 0.2 1 7.88
15+ 118 0.35 0.2 1 9.15
Year Recruitment at age 1
1984 337 000
1985 337 000

1) Average 1980-82




Table 4.8 Catch predictions and management options.
SPECIES: SAITHE

AREA: NORTH-EAST ARCTIC

1982 1983 Management 1984 1985
option
Total 7 Stock Spawn. 7 Total for 1984 Stock| Spawn. F Total Stock Spawn.
land-| ~(3~8) | biomasd stock (3-8)| 1ana~ | biom.|stock (3-8 land- | biomass stock
ings biom. ings biom. ings biom.
175 0.55 599 102 0.55 | 166 |F, ) 620 | 143 0.17 62 794 157
Fmax 0.27 97 746 143
F84=F82 0.55 173 644 113
Fgy =0 ) 0 878 181
F84=O'2F82 0.11 42 820 165
Fa4=°'5F52 0.28 98 745 143
F84 1.5F82 0.83 231 568 89
F84=2.OF82 1.11 276 509 71

Weights in thousands of tonnes.

Recruitment 1982-85 R

Stock biomass:

fish a% ;g

= 337 millions.
e 1 and older.

Spawning stock biomass: fish at age 6 and older.
Bxploitation pattern 1983-84 based on 1977-79 average.

_9€_



Table 5.1. Nominal catch (tommes) of SAITHE in Sub-area IV and Division IIIa, 1973-1982.
(Data for 1973-1981 from Bulletin Statistique)
*
Country 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 )
Belgium 55 33 81 127 107 44 14 13 12 1
Denmark 10 100 8 388 10 149 15 111 17 334 10 372 10 461 10 370 6 454 10 052
Faroe Islands 552 581 287 425 318 213 407 1 020 614 143
France 32 961 28 619 24 396 32 552 41 022 38 122 40 983 37 306 42 649 49 548
German Dem.Rep. 7 668 5 816 5 882 2 088 2 430 2 404 1 504 925 - -
Germany, Fed.Rep. 12 003 20 589 18 622 38 698 26 860 25 982 18 780 11 095 8 246 13 520
Iceland 23 5 1 - - - - - - -
Ireland - - - 119 126 88 - - - )
Nether%inds 9 232 14 504 8 917 6 101 7 270 5 135 1 466 245 123 100¢
Norway 15 219 9 246 12 483 17 856 14 949 17 627 17 575 47 959 55 882 61 000
Poland 7 512 22 203 35 304 35 819 12 378 5 661 6 104 2 404 698 793
Spain 108 308 249 - - - - - - -
Sweden 1 876 1 187 913 1 271 1 275 990 211 342 156 320
UK (Engl. & Wales) 3 378 4 353 3 472 6 300 6 822 8 382 6 256 4 879 4 309 5 029
UK (Scotland) 10 834 10 956 8 898 13 034 11 366 14 330 8 257 6 525 6 529 8 149
USSR 83 333 104 500 110 743 83 669 46 385 10 161 2 015 - - -
Sub-total 194 854 231 288 240 397 253 170 188 642 139 511 114 033 123 083 125 672 148 655
By-Catch from
Industrial
Fisheries:
Denmarka) 24 400 38 800 27 800 53 684 1 805 72 493 - - -
Norwaya) 6 517 3 469 9 878 13 082 4 392 2 494 1 142 363 1 280 5 003
TOTAL 225 771 273 557 278 075 319 936 194 839 142 077 115 668 123 446 126 952 153 658

*) Preliminary

a) Data from national laboratories
b) In 1973 and 1974 estimates of industrial by-catches were included in the Norwegian catches reported to ICES. These

estimates have later been revised and the sum of industrial by-catch and human consumption landings therefore

deviate somewhat from the Bulletin Statistique figures.

¢) Working Group estimate

1
W
-~

i



Tahles 5.2. YIRTGAL POPULATIUN AliaLYSIS

HORTH SEA SAITHE (FISHING AKEA IV)

CATCH I MUMBERS URIT: THUUSANDS

1973 1974 1975 1970 1977 1978 TYrYy ivgu Ty ol (74

i 4237 2679 11 2238 25656 1257 94 y7a 5545 541

2 3U315 14750 (2546 25125 12993 1697 u Toybvy 17042 1rorsh 16539

M L1715 60610 512687 Z2256¥0 22507 29504 1006¢ 10494 13941 25440

4 337 sU 315Us 23545 5140¢ 5To N 21067y T4Y 00 11u2y QU9 3U193

S 24725 12431 9Nz s Yr52 i2vidb 17251 T bl e 7109 T1o5t

6 15345 240595 6717 5171 4o sk 3t 03rS 85U 4413 467

7 3ns 2 14594 12000 250y 3173 1162 do4l 4512 3207 1132

8 1793 5u2 ¢ 3050 Lok 2yuz Fiioy Gl3 935 3209 1437

9 1207 1427 3299 2974 L4006 70 70 510 6r3 451
11 1625 guy 11U Tlés Tu95 730 14 4U6 293 2406
11 579 4172 616 420 575 640 40 zns 589 146
12 201 222 254 253 542 415 343 254 345 Tue
13 31 132 275 121 s41 213 P57 216 297 7%
14 27 3u ‘f 161 123 95 154 N-Ye 253 63
i5+ 21 27 25 66 129 108 T 90 55 79

TOYAL 169234 16652u 190430 320621 120791 101573 o782U 6306U V802 90931

- g¢ =



Table 5.3,

HORTH SEA SAITHE (FISHING AREA IV)

MEARN WEIGHT AT

VIRTUAL POPULATION AMALYSIS

AGE OF THE

STOCK

NN -

1973

nN.zan
A
n.75n
1.160
1.790
2.4 80
Z.330
4.2 ui)
L.910
5.651
6,650
7 0010
R.07N
9, 4t
9.nIN

0.30n
U.asu
n.7zsn
T.10U
1.790
2.bBu
Z.280
L2l
4,910
5.654U
6.450
7.154
£.N7N0
9.ty
9.nnn

T9¢5

N.300
U.bsu
n.7s0
Tolbu
T.790
2,480
3.330
b 2L
Lovin
DL.GdU
C.bsn
/.oy
®.07n
Yatidu
Y.nnn

Ul Ii:

1970

n.ien
Uabdhiu
O.750
Tai1du
Ta7yn
Zabiiy
.30
hodiiu
4o9in
5.e¢5u
6.450
71640
S.n7n
v.ouhuy
UL

KILuGR A

19707

D.300
U. 450
N./75n
T
L./79n
2 bt
2.5
420l
4.910
5,000
Ga4bhn
(.ol
s.nNen
Yaouud
gonnn

1976

N.2n0
L. bas5U
n.7sn
T.10l
1.790
bl
Z.Zun
4,200
4L.910
5,550
6.L5D0
Iy
M 7N
DI
Y.00en

Ty

O.asn
Uahi i
Novan
106U
2.4
3.Lovu
Z.92n0
S.h2u
G710
Cubrru
6.7
.59 U
.20l

PITISIV]
5.¢00
Guvhu
7 40
7.070
7.900
215U
Qo140

Iy

ft. 25N
v.oohs
f.syn
1T.wll
2ot (N
Seu4h
4o5/0
5.35ul
G.lyn
T2l
?ason
7.41h
dat 0
SaaFid
AN

Tar

n.esn
i, 54U
1.02n0
1.560
2,220
3.uPU
2740
[T
5.4d6n
S.rdU
7. b50
S.10uU
A.zi0
s.Y2U
G.o560

Av.1980-82

0.28
0.49
0.93
1.64
2.37
3.11
4.12
4.98
5.95
6.85
7.46
7.89
8.51
8.55
9.07

- 6¢ -



Table 5.4. VIRTUAL POPULATION AMALYSIS

NORTH SEA SAITHE (FISHING AKEA IV)

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

1973 1974 1975 1970 1977 197y 1979 1980 19461 1982 197779

1 n.ot7 a.n06 f.noz 0.oneg 2.017 0.00Yy 0.004 nN.004 0.023 0.005 n.010
2 .184 U.070 u.158 U159 u.i17 U151 b.To2 U.u%0 U.uy? U.10u U.144
3 n.&7rn N.673 0.402 1.013 0.230 N.419 0.120 n.143 N.142 n.isn N0.259
4 U. 555 U. 664 U.olU u.v2u h.o90 U.bsy U.385 U.19s ULt 77 U.35u U.s20
5 nN.211 n.407 N.402 N.561 0.626 0.519 0.441 N.464 0.18 N.560 N.529
6 0.274 U.462 U.4u3 V.49 U574 u.375 U.4Ub U.42u U.su2 G.310 0.451
7 N.355 N.450 0.579 N.355 n.5n0n N.269 0.490 0.5nNg 0.273 n.z2yno N.420
3 U.216 0.393 U. 534 U458 u.olé .312 U.533 0.341 U.sr2 v.290 0.417
9 n.263 N.266 0.4306 n.355 N.704 n.2s6 N.21% n.323 0.413 n.270 N.403
10 G.425 0.274 u. 538 u.285> u.399 L.31u U ve U.299 u.319 U.26u U.295
11 N.214 n.,znz N.347 n.zny N.400 N.2e6 0.274 n.z292 n.s22 n.26n n.snz
s 0.413 0.19u u. 308 U.234 U.261 L.3356 G.ars2 U,285 U.o3s2 u.26U U.260
12 N.546 N.3R%0 0.279 N.236 0.504 0.25% 0.205 n.167 D650 n.z26n N.342
14 U.4ul 0.40U U.4uu U.atlo Ul bull L.3Lu u.3uu G.33u U.sul 0,260 G.533

15+ 0.400 n.4nn 0.400 0.4N0 0.400 n.zen 0.300 n.inn 0.590 n.z2é6n N.333

C 3= 6)U 0,402 0.553 U.b4s4 U.r2o o500 U451 U.339 0.3U0 U.228 0.3ub

_07_



Table5:5. VIRTUAL POPULATION ANALYSIS

NORTH SEA SAITHE (FISHING AREA IV)

STOCK SIZE IWH HUMBERS AT T JANUARY UMITz THOUSANDS
3I0MASS TOTALS AT 1 JANUARY UNIT: TUNNES
1972 1974 1975 1970 1977 1973 (R A4 1930 1781 192 1983 1975-79
1277631 670347 211394 158507  1e5286 153557 26L181 258764 272509 191U e+ktxxwr 1897385
2 198375 223434 545519 172794 129508 152990 1246ub 212211 210978 214U59 155035 221u95
300139217 135114 169065 331270 120037 943507 95591 R6E739  157%32 150795 161542 171906
4 30699 71212 56412 Y2688 1134Ub ¥8461 S5ur9s 67551 01535 112153 1ulcee 76392
5 101627 40745 29389 25094 210505 L0580 394506 28541 45506 4zzen 64706 24261
6 7Tu3s9 60934 222U5 16370 11727 13200 22687 2Ur71 14597 3ursy 24110 17251
4 29565 43531 31467 12153 AR 5410 7461 12403 11172 1991 18465 13062
N Td171 16969 225481 14435 090y L3071 3584 3r42 6113 6264 43895 Tus11
2 5915 6709 w70 1N9R3 477 2118 2622 1937 2179 2094 3840 6716
1 3244 3713 42710 4724 0317 3427 1917 1724 Tt 118U 1308 4U39
11 2359 1736 2215 2455 29N7 3472 117 1315 1047 701 145 2592
12 645 14701 L5 1334 1035 1595 2200 1120 Gu5S 5uU9 4b2 570
12 21N 457 Y55 [ sub 1n31 V35 1547 o4 250 527 332
A 123 1y 256 53 449 4u2 uhe 623 1urz 5u2 221 451
15+ 7n 90 35 219 429 Lh7 424 281 1419 579 430 523
TOTAL N 926439 1276894 1107672 ©94396 6U0Y62 5427111 6127706 699225 788525 77usld
SES MO 22451 176736 124682 3892 ¢ 77807 B275¢ 8louNs 75959 85650 92743

TOT.BIOM 9487353 TuL9772 915611 824140 H897Z6 5N2950 608557 6N5083 733540 795196
SPS RIOMA 571192 524158 414U23 3U5S1335 259818 235227 279313 258777  306UU9  289u57

- 17 =



Table 5,6 North Sea SAITHE,
Input Data for Catch Predictions.

- 42 -

Age ) F Pattern M Matyrity Weight in 1)
Stock Size Ogive Catch and Stock
1 190 000 0,0051 0.2 0 0.28
2 154 723 0.10 0.2 o] 0.49
3 161 542 0.18 0.2 0] 0,93
4 107 226 0.35 0.2 0 1.64
5 64 706 0.36 0.2 1 2.37
6 24 116 0.31 0.2 1 3.11
T 18 465 0.29 0.2 1 4,12
8 4 895 0.29 0.2 1 4.98
9 840 0.27 0.2 1 5.95
10 1 308 0.26 0.2 1 6.85
11 745 0.26 0.2 1 7.46
12 442 0.26 0.2 1 7.89
13 321 0.26 0.2 1 8.51
14 221 0.26 0.2 1 8.55
15+ 430 0.26 0.2 1 9.07
Year Recruitment at age 1
1984 190 000
1985 190 000
1) Average 1980-82




Table 5.7 Catch predictions and management options. (See also Table 5.8.)

- ¢y -

SPECIES: SAITHE ' AREA: NORTH SEA
1982 1983 Management 1984 1985
option

Total F Stock | Spawn. 7 | Total t for 1984 Stock| Spawn. F Total Stock Spawn.

land-| “( 3-6) | biomasg stock (3-6)| lana- ' biom.|stock (3-6)| land- | biomass stock

ings biom. ings biom. ings biom.

154 0.30 833 378 0.30 170 FO.I 846 430 0.15 97 938 556
Fmax _ 0.27 159 860 491
F84=F82 1 0.30 178 831 474
F84 =0 0 0 1 059 657
Fgy=0.2Fg, | o0.06 40 |1 008 616
F84=o'5F82 0.15 } 95 940 558
F84=1 5Fg, 0.45 248 750 402
Fgy=2.0Fg, 0.60 | 309 675 342

Weights in thousands of tonnes.

Recruitment 1982-85 Ry = 190 millions.

Stock biomass: fish at age 1 and older,

Spawning stock biomass: fish at age 5 and older.
Exploitation pattern 1983-84 based on 1977-79 average.




Table 5.8 Catch predictions and management options. (See also Table 5.7.)
SPECIES: SAITHE AREA: NORTH SEA
1982 1983 Management 1984 1985
option

Total 7 Stock Spawn . 7 | Total for 1984 Stockj Spawn. 7 Total Stock Spawn.
land-| ~ (3-6) | biomasd stock (3-6)| land- | biom.|stock (3-6 )| land- | biomass stock
ings biom. ings biom. ings biom.

154 0.30 833 378 |0.22 131 fo 1 896 468 0.15 103 984 598

=TAC °

Flox 0.27 170 901 529

F84=F82 0.30 190 871 510

F84 =0 0 o] 113 707

F84=O.2F82 0.06 42 060 662

F84=0.5F82 0.15 101 986 600

F84=1'5F82 0.45 265 784 433

F84=2.OF82 0.60 331 703 368

Weights in thousands of tonnes.

Recruitment 1982-85 Ry
Stock biomass:

fish at-

= 190 millions.
age 1 and older.

Spawning stock biomass: fish at age 5 and older.
Bxploitation pattern 1983-84 based on 1977-79 average.

- ¥ -
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Table6.2. VIRTUAL POPULATION A#BALYSIS

ICELAHDIC SAITHE

CATCH I# MUMBERS UHIT: THOUSANEGS
1903 1974 1975 1976 1977 Wrs 197y 1980 1981 Y82
2 25 111 (X3 29 5 U u u u u
3 219 1269 526 329 59 543 430 125 257 436
L 1708 34434 2997 3234 2UvY 1145 3704 2303 Too0 1227
5 5155 2348 247Y 3045 24858 2435 1991 46354 4510 2526
O uvrz 3104 Te29 253u Toul 1550 s0tl0 2551 5404 4517
7 7372 2652 3490 2154 1036 1275 1500 2419 1504 4567
5] 2616 3384 2994 2367 juod 01 K] 1612 T4l 1375
9 1635 1303 1454 1530 1528 537 29 432 549 1119
14U 371 824 alY Tu64h 958 575 069y 245 192 343
1 4972 351 325 295 538 476 54Y 132 o7 65
12 231 141 170 191 106 279 489 1u2 iS5 37
13 30 435 100 94 71 159 150 59 130 3R
T4 22 13 30 63 12 91 72 29y 136 37
15+ 23 20 61 13 49 55 0 22 2 75
TOTAL 275u6 19827 17179 1694 12248 10072 14390 14720 15916 16500

_917_



Table_6.3.

ICELANDIC
CATEGOKY:

SUiM GF PRODUCTS CHECK

SAITHE
TOTAL

MEAN WEIGHT AT AGE IN THE CATCH

N SW N

9

11
12
1%
14
15+

1973

n.non
1.120
1.960
3.050
4.34N
5.330
6.550
7.640
H.630
9.520
1n.29n0
10.970
11.550
12 . 8uUi)

1974

n.nno
1.12U
1.760
2.734
4,290
5.54uU
7.270
g.62u
2.410
10.00U
1Nn.560
11.87u
13.120
14,.00u

1975

n.ono
1.120
T.760
2.73uU
4,290
5.540
7.270
g.42U
Y.410
Tu.uuu
10.560
11.a67U
13.120
T4, uLU

UNIT:

1970

n.ono
1T.120
1.760
2.734
4.290
5.540
7.270
G.420
Y.410
1U.ulu
10.560
11.87U
13.120
14.UDU

KILUGRAN

197

Nn.00n
1.120
1.760
2.7548
4,290
5.540
7.27N
8,420
Y. 410
TU.uuU
190.560
17.870
15.120
14 ..000U

1978

n.oon
1.120
1.760
2.73U
4.290
5.54u
7.270
S.42U
9,410
10.00LU
10.560
11.87U
1%.120
14.0LU

1979

n.000
1T.12U
1.760
2.73u
4.290
5.54U
7.270
8.42uU
Y.410
TU.UdU
10.560
11.87U
13.120
13920

1950 1901

n.0nNo ¢.non
1,445 Tabe?
1895 2.N04
2.682 2.574
2.871 Z.457
5.324 4,431
6.145 6.156
6,848 0.820
R.227 8.N47
9.U62 9.4U9
9.299 v.205
10.502 9.459
11.372 10,146
11.0672 1U.756

1942

n.oon
1.540
2.14¢
2.951
3.044
5.ul13
6.031
7.249
2.070
8.920
Tn.581
1U.144
11.092
TU.146

..LV-



Table_6.4.

VIRTUAL POPULATION AMALYSIS

ICELANDIC SALTHE

FISHING MORTALITY COEFFICIENT

1973

0.0u1
n.011
0.096
0.211
0.320
nN.512
U.445
N.4066
0.054
nN.464
0.726
nN.v73
0.4U0
N.400

U.342

1974

0.uu4
n.né4
0.230
n.i179
0.193
0.254
U470
0.413
0.450
n.énv
0.284
N.230
0,600
n.4N0N

6.291

1975

u.bul
0.021
u.2uYy
0.262
v.2U0
0.239
U.366
0,273
U.423
0.3206
U.715
0.335
J.4uu
0.4N00

u.292

UNIT:

1976

0.u01
0.010
U.170
0.340
U.465
0.293
u.405
n.323%
u,525
0.311
u.325
1.128
0.40U
0.400

U.351

Year-1

1977

U, udi
0.003
U. sl
0.233
U.346
Nn.552
U.351
0.499
U.344
0.556
u.289
0.192
U.4ul
0.400

U.310

HHATURAL MOKTALITY COEFFICIENT

1978

u. uub
0.Nn10
U.lUée
n.1206
U.192
0.442
U.646
N.299
U.354
0.2487
U.635
0.419
U.4ul
0.400

U295

1979

U.UUu
0.010
U. 9y
0.156
v.2¢7
0.300
U.482
0.415
L.747
0.752
U.530
0.869
U.4lu
0.400

U.280

1980

G.uuo
N0.005
0.G63
n.153
G.306
n.snz2
0.577
n.705
U.736
N.214
0.273
0.111
0.400
N.400

U.351

1981

U.uul
0.013
G.u76
0.160N

~b.2v0

0.299
U.3ué
0.429
U.0s9
0.454
U.897
0.065
U400
0.400

U.256

0.20

1932

0.uUU
0.010
O.usl
0.170
0.27¢
n.360
0.490
0.400
0.480
n.s30
U.490
N.490
G.400
N.400

u.295

1977-79

v.ulU
0.008
G.u79
n.172
0.272
0.365
0.493
N.404
U.4382
0.521
0.487
0.493
U.40U
0.400

- gy -



Tablef.5..

ICELANDIC

STOCK SIZE IN MUWBERS AT T JAMUARY

VIRTUAL POPULATION ANALYSIS

SAITHE

—“ocCexNOUVMHWN

St

- -
SN

-

15+

TOTAL NO
SPS NO
TOT.BIOH
SFS BIOM

1973

27756
22444
21215
29835
268396
20127
7904
4302
1980
1216
488
140
73

76

166521

65271
515190
357474

1974

326838
22702
18177
15775
19787
16389
9375
41 8%
24606
842
626
193
43

60

145314

54971
427981
327497

1975

45297
27481
17442
11819
TJ8U1
13351
10723
5952
2256
128N
370
386
120U
2032

146565

44546
351516
287773

UNIT:

UNIT: TONNES

1976

29605
37U72
22U25
11582
7447
7196
779U
6091
2846Y
1210
750
151
226
60

134U5Y

23775
344117
232213

THOUSANDS
1977 1978
72585 62840
24212 59423
30Us5  1977U
15920 22713
ol 48 93L7
35829 3907
3959 22U5
4254 2282
3612 2114
1379 2097
125 645
448 445
40 303
162 183
167128 188735
25157 23989
299009 221821
173319 158465

1979

35121
51449
45150
15153
16401
0024
2us5
946
1386
1215
1269
x|
23y

0

18U319

30440
359001
175255

1980

26451
28755
41689
26032
TUb12
10176
4U19
1039
513
537
469
617
96

76

161034

28156
366092
148985

19481

651811
21657
23421
32054
25325
6396
6158
1841
421
201
321
2y2
452
259

184596

4U943
345982
170732

1982

1983 1977-79

R 2 3

55851
17499
1r7rv
22361
15821
3885
3720
985
173
1U5
107
123
249

130635

45270
372553
195681

0
43075
13225
12279
15975

9u3?
1948
2Ub2
499
83
52
54
2N4

56849
45028
32060
17662
1u9385
4738
274U
2494
2371
1563
8387
i9
194
115

- 67 -



LIST 0F INPUT VARIADLES FOR THE ICES pREDICIIGN PROCH

SAITHE AT ICELAND IfES SUB=DIVISIUN VA

FIRST YEAF: 1933
LAST  YTAR: 1945
YEAR RFECRUITHER]

thousands

Table 6.6.

1982 Z500n.
1964 35000,
1955 Z50nn.
NATURITY WEIGhT I WwEILIGHT In
AGE STGCK SIZE F AT AGE i UGIVE THE CATCH THE STuCK
thousands kiloyram Lilogram
2 250000 n.01n n.en n.nnn 14490 T.6%9
4 43075, . usi) [V R UL Uil 2.0y 2.ulu
5 2225.N0 n.17N0 n.2n Nasun 2.730 2,730
6 12279 J.2rd o2y L.bol S.h6U 3.46U
7 12975.10 2.%¢en n.21 a,98N0 4,920 L9210
3 9437 .1 1,490 J.2u U.vsil 0.11U Hb.11u
9 194630 a,400 a.20 1.007 & .u7n 6.970
14d 2uL2 . u bt U2 7 Luul! s.12U .12
11 490N n.szsn n.2n L.non 9.1320 9.1350
12 35.) BaARY J.2u VI 9.09U 9.69U
13 52.19 N.4490 n.z29 1.900 10,4620 10.030
14 540 UL b Ul .2 Tt iL.s7U TG.87U
18+ 2n4.0 N. 400 n.zn 1.000 10.860 10.860

- 06 -



Table 6.7

Catch predictions and management options.

SPECIES: SAITHE AREA: ICELAND
1982 1983 Management 1984 1985
~ option
) Total 7 Stock Spawn. 7 | Total for 1984 Stock| Spawn. F Total Stock Spawn.
land- (4=9) } biomasq stock ( 4-9)| 1and~ | biom.|stock (4-9)| land- | biomass stock
ings biom. ings biom. ings biom.
69 0.29 | 381 { 205 . | 0.29 2 | B4 572 | 194 | 0.14 37 397 215
Foax 0.37 85 344 170
F84=F82 0.29 69 362 184
FB4 0 0 0 437 250
F84=0.2F82 0.06 16 420 235
F84=0'5F82 0.15 38 396 214
F84=1.5F82 0.44 96 332 160
Fgy=2:0Fg, 0.58 119 307 139

Weights in thousands of tonnes.
Recruitment 1983%-85 Rz =
fish a%‘ age 3 and older.
Spawning stock biomass based on maturity ogive.

Exploitation pattern 1983-84 based on 1977-79 average.

Stock biomass:

= 35 millions.

- 16 -



Table 7.1.

from Bulletin Statistique)

Nominal catch (tonnes) of SAITHE in Division Vb, 1973-1982.
(Data for 1973 to 1981

Country 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982*)
Belgium - - - 6 - - - - - -
Faroe Islands 2 973 3726 2 517 2 560 5 153 15 892 22 003 23 810 29 682 30 810
France 22 676 20 457 23 980 15 367 17 038 8 128 2 974 1 110 258 153
German Dem.Rep. - 130 26 - - - - - - -
Germany, Fed.Rep. 9 329 6 661 5 229 2 605 3 086 1 088 581 197 20 20
Netherlands - - 491 232 58 - - - - -
Norway 355 1 660 486 2 232 1279 1124 1 137 62 134 11
Poland 4 050 1 925 815 1 007 - - - - - -
Spain 390 500 654 117 - - - - - -
UK (Engl. & Wales) 7 527 3 827 2 428 3 063 2 613 557 190 13 - -
UK (Scotland) 10 131 8 302 4 950 5 860 5 608 1 349 361 38 9 1
USSR - - - 16 - B - - - -
TOTAL 57 431 47 188 41 576 33 065 34 835 28 138 27 246 25 230 30 103 30 995

*) Preliminary

_Zg_



Tablel=2. VIRTUAL POPULATION ANALYSIS

FAROE SAITHE

CATCH IN NUMBERS UNIT: THOUSANDS
1973 1974 1975 1970 1977 1978 1979 1980 1981 1932
1 4 5 0 1 0 o] 0 0 0 0
2 1650 133 139 148 124 2u 3 424 0 221
3 2515 2504 2062 3178 1609 611 287 996 411 387
4 6253 4120 3361 3217 2937 1743 933 877 1804 4079
5 7075 4011 33801 1720 2034 1736 1341 720 709 995
6 3478 . 2784 1939 125U 1288 548 1U33 673 . 932 1116
7 1634 1401 1045 877 767 373 584 726 708 381
8 693 640 714 647 7ud 419 414 284 734 418
9 550 3638 302 468 498 466 247 212 343 297
10 4U3 340 192 223 338 473 473 171 192 145
11 215 197 193 141 272 407 368 196 92 88
12 103 124 126 96 129 211 2U6 156 128 56
13 25 45 64 60 80 146 136 261 176 49
14 21 44 41 54 57 95 98 133 370 110
15+ 37 52 67 7 64 83 251 236 407 688

TOTAL 24656 17774 14U%0 12151 U905 7391 0372 6U65 72U6 8990

- ¢G -



Table_7.3.

VIRTUAL POPULATION ANALYSIS

FAROE SAITHE

MEAN WEIGHT AT AGE OF THE STOCK

-
SO XNV W =

-
BN -

15+

1973

0.000
0.827
1.038
1.461
1.582
2.249
3.637
4.385
5.128%8
5.276
6.727
7.311
R.148
7.951
1n.non

1974

0.000
0.928
1.430
1.525
2.2N07
2.500
3.120
4. 601
5.559
5.714
6.259
6.881
7.758
9.10uU
in.nno

1975

1. 000
U749
1.714
1.658
2.260
3.120
5.557
4,U96
5.128
6.094
7.196
7.782
83.60N2
.80
10.000

UNIT:

1970

n.0n00
U.o53
1.088
1.670
2.878
3.u8
4,287
4.352
4,790
5.912
6.619
6.61Y9
7.211
7.5U06
10.000

KILOGRAM

1977

n.00n
u.s17
1.223
1.0641
2.660
5.79U
4.239
5.597
5.350
5.912
6.837
6.727
6,948
S.42t
10.00N

197

n.nao
U, b4s
1.493%
2.324
3.N068
3.7406
4,913
4.368
5.276
5.832
6.0N5%
6.7U6
7.686
7.219
10.000

1979

0.000
G.ouu
1.220
1.080
2.620
s.40U
4.180
4,950
5.0%0
6.3380U
7.020
7.02U
8.150
8.04U
10.000

1938u

n.ono
u.u0U
1.230
2.210
2.320
4.28U
5.160
6.420
6.370
7.U9uU
7.930
8.070
8.590
9.79U
10.340

19381

0.900
U.asu
1.3%0
2.130
2.000
3.810
4,750
5.25U
5.950
6.430
7.000
7.470
B.140
8.550
10.10n0

1952

n.000
G.z50
1.537
1.851
2.951
3.077
4.927
6.243
7.232
7.239
8.3546
8.345
R.Y56
9.534
Mn.33

- $G -

‘



Table T-4-

FAROE SA

FISHING

ITHE

MORTALITY COEFFICIENT

1973

0.0u0
N.074
0.123
n.323
0.413
N.2%4
J.2066
n.212
0.237
n.331
0.295
n.303
0.114
n.:s0n
0.3u0

n.z2yn

1974

0. 00u
n.nn7
0.222
n.in3
0.355
n.232
U.144
n.153
0.167
n.226
0.267
0.277
U.21U
n.znon
0.300

0.243

1975

J.buu
0.0n%
U.150u
0.243
U.bu7
0.291

u.lo02
0.N09%
SV
0.123
U194
0.27%
u.225
n.2nn
u.suu

0.230

UNIT:

1976

u. bl
n.ony
u.187
N.2066
u.zvs
n.zny
u.2lbo
Ne142
J.Lde
N.104
U.i125
D.13Yy
u.2u2
n.snn
U.30u

N.264

VIRTUAL POPULATION AKRALYSIS

Year-i

1977

U.uul
0.013
L.i129
N.264
U.417
0.277
u.317
0.256
S -1+
0.582
Joive
0.161
U.165
0.300
u.3ul

n.z26

HATURAL

1978

U.uuu
n.nope
U, Us2
0.20n
U.240
0.7188
U.1r?
N. 354
o207
N.274
U.135
0.204
L.275
n.300
U.3Lu

N.2zy

MORTALITY COEFFICIENT

1979

U.uud
n.oono
U.u31
0.173
U.253
Q.227
u.312
0.204
U.2ss
0.476
U.202
0.094
U.197
0.xnn
U.3uy

n.zsn

1980

U.uvu
n.n2n
U.13Uu
n.120
U.1ve
n.ive
U.2406
N.245
J.2nz
n,ssz
.369
n.i6vy
0,165
n.300
U.30y

N.1938

1961

U, ouh
0.0an
U.ueh
0.203
U.tab
N.417
U.5¢9
0,421
U.s2b
N.540
U.2v9
0.440
U.292
n.s00
U.5Ul

0.2n

1982

0. uvu
n.otn
U.1ut
n.3sn
U.350
n.asn
C.30u
n.san
U300
n.san
.59
n.san
U.3uu
n.390
.5u0

n.2zn

197 3-80

U.udu
n.an?
U.us1
N.166
u.225
0.197
U.245
n.295
U.269
N.342
U.25%0
n.156
U.212
n.3n0
u.30u

- GG -



Table J-5-

VIRTUAL POPULATION ANALYSIS

. FARQE SAITHE

STOCK SIZE IN NUMBERS AT 1 JANUARY

- =
N =00V NN =

-
~ W

15+

TOTAL ND
SPS NO
TOT.BION
SPS BIOH

1973

24539
25475
23905
24833
22936
162388
7677
3985
2860
1571
924
433
255
V39
157

157924

59173
243231
159875

1974

30826
20087
19368
17304
14713
12431
11843
48106
2639
1847
924
563
262
136
220

138028

50443
236187
1634660

1975

22113
25234
16326
12704
10459
8444
7674
8434
3366
1629
1206
579
350
174
234

119174
42798

218940

160790

UNIT:

UNIT: TONNES

1976

12939
18104
20489
115038
7282
5158
5170
5342
6261
2484
1324
514
z261
229
326

97891
34850
202458
149U50

THOUSANDS
1977 1978
15410 13460
10593 12617
146389 8561
13913 10576
6534 8750
4498 3525
3100 2526
3443 1849
1796 2182
4704 2659
18322 3546
957 1255
580 667
241 402
271 352
845061 72934
29955 27713
192142 171999
142091 1238987

1979

23855
11U26
10312
6458
7090
564J2
2392
1732
1083
1308
1751
2537
833
415
1063

82522
25871
148472
123753

1980

6683
23625
9027
8183
G447
4598
3657
1434
10646
065
696
1103
1891
563
1000

638616
21099
150118
120929

1981

29926
5671
18959
6493
5910
29v2
3158
2341
918
506
391
394
762
1313
1724

81419
2Us69
147814
1066066

1983 1973-82

1982
Uodeeded ke
24502 u
4479 19861
15152 3318
3696 8142
4145 2132
1614 2392
1771 979
1258 1074
445 763
373 270
237 226
208 144
466 126
2914 2050
61259
17126
1534328
98577

13476
17673
14611
12712
9191
6968
43881
3515
2541
1824
1297
387
617
40y
831

-9g_



LIST OF ItPUT YARIARLES ruR THE ICES FREDICTION

SAITHE AT FAROES ICES SUB-DIVISIOR VE

FIRST YZAR: 19382

LAST

YEAK

1983
1904
1935

YEAR: 1935

RECRUITMENT

PROGRAL Table 7.6.

WEIGHT IN
THE CATCH
kilogram

WEIGHT IN
THE STOCK
kilogram

-
CCE NV NN

[N
Wy =

-
~

15+

thousands
22199.
22190.
22190,
MATURITY
STOCK SIZE F AT AGE " O0GIVE
tnousands
22190.0 g.000 0.21 0.0nn
18168.0 0.u10 J.2U U.uyu
19361.0 n.100 n.2n 0.000
3318.0 U.350 U.2u u.uul
8742.0 n.350 N.20 1.00N
2132.4 U.350 3.2u (I
2592.0 n.300 n.20 1.000
979.0 U.3uu u.2u 1 .Ul
1074.0 N.30n0 n.20 1.000
763.u J.3u0 u.2u 1 .UUU
270.10 0.%20n n.20 1.00n0
226.4 U. 300 V.2U 1.UUU
144.0 n.30N n.z20n 1.000
126.U U.3uu U.2u T.uul

205n0.0 n.500 n.20 1.000

0.0n0
U.o5u
1.290
2.UbU
3.090
3.89U
4.940
5.9 70
t. 080
©.92U
7.760
7.98U
5.560
9.30u
10.260

n.nno
0.65U
1.290
2.U6U
2.090
3.89U
4,940
5.97u
6.0380
6.92U
7.760
7.96U
8.560
Q9.3UU
10.260

-Lg..



SPECT.

Table 7.7

Catch predictions and management options.

ES: SAITHE AREA: FAROE
1982 1983 Management 1984 1985
option
Total 7 Stock Spawn. 7 Total for 1984 Stock| Spawn. 7 Total Stock Spawn.
land-| - (4-8) | biomasq stock (4-8 ){ 1and- | biom.|stock (4-8)| land- | biomass stock
ings biom. ings biom. ings biom.
31.0 0.33 137 93 ( 9.33 27.2 FO.l 130 69 0.19 16.5 139 85
=Fg2
) F 0.40 32.1 121 68
max
Fo4Fa2 0.33 | 27.1 | 127 73
F84 =0 0 0 158 102
F84=0'2F82 0.07 6.1 151 96
Fgy=0-5Fg, 0.17 14.6 141 87
F84=1'5F82_ 0.50 37.9 114 62
Pgy=2:0Fg, 0.66 47.1 104 53

Weights in thousands of tonnes.
Recruitment 1982-85 R3] = 22.2 millions.

Stock biomass:

fish at age 1 and older.

Spawning stock biomass: fish at age 5 and older.
Exploitation pattern 1983-84 based on 1982.

- 86 ~ .



Table 8.1. Nominal catch (tonnes) of SAITHE IN Sub-area VI, 1973-1982.

(Data for 1973-1981 from Bulletin Statistique)

Counl':ry 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982*)
Belgium 191 209 21 95 - - 1 2 2 -
Denmark - - - 3 - - - - - 41)
Faroe Islands 4 6 6 7 11 - 14 4 3 4
France 18 970 22 802 19 946 29 216 19 686 21 519 15 662 15 427 16 654 16 833
German Dem.Rep. - - 8 3 - - - - - -
Germany, Fed.Rep. 52 16 481 511 254 604 131 49 581 566
Ireland - - - 375 240 266 246 295 250 2501)
Iceland + - + - - - - - - -
Netherlands 67 124 702 547 531 623 256 91 - -
Norway 2 22 10 17 91 122 20 62 25 15
Poland 394 125 164 91 - - - - - -
Spain 1 980 1 862 1 882 1 012 346 - - - - -
UK (Engl. & Wales) 2 138 1 333 1 571 1 560 2 758 3 193 1 765 1 594 1 361 1 970
UK (N. Ireland) 14 3 12 13 9 27 11 9 10 10V
UK (Scotland) 11 330 9 527 6 131 5 807 4 628 5 181 3 602 2 902 3 117 2 064
USSR 670 269 15 2 550 - - - - - -

TOTAL 35 812 36 298 30 949 41 807 28 554 31 535 21 708 20 435 22 003 21 716

*) Preliminary.

1) W.G. Estimate

- 6G -



Table_8.2.

VIRTUAL POPULATION ANALYSIS

SAITHE IN FISHING AREA VIA (NW.

CATYCH IN HNUMBERS

S ULNOWV NN -

JERGY
o=

13
14
15+

TOTAL

1973

269
6167
7166
4785
2073

897

452

331

215

223

129

81

20
23
16

22877

UNIT:

1974

750
2365
5623
2376
1916

622

951

39U

495

423

197

129

36
37
57

17382

THOUS

1975

23
2582
5994
2399
1331

867
1031
723
202

89

RY

37

46

14

25

15301

COAST OF SCOTLAND,

ANDS

1976

36
2041
3004
2631
1802
1124

665
524
588
324
402
181
1RO
189
102

19397

1977

154
1216
4467
263U
1075

740

563

388

292

293

275

1u1

53
1U3
407

13108

N. IKELAND)

3927
4056
2345
1301
TL3s
291
245
162
3u4
342
206
210

85

144602

197y

904
1840
120U
1143

Tur

370

156

192

154

105

138

7543

1980

4b
994
3333
93y
076
63U
463
194
91
113
173
14U
139
34
119

3186

1981

143
24U9
2719
1641

553

375

313

2Uus

140

TU9

115

Tu2

119

sb
yh4

TU3L1

1982

39
1287
4449
1476
1179

Lk
549
222
137

76

47

37

62

5¢

112

99381

- 09 -



Tahle_8.3.

VIRTUAL POPULATION ANALYSIS

SAITHE IN FISHING AREA VIA (Nk.

MEAN WEIGHT AT AGE OF THE STOCK

1973

0.312
N.624
1.119
1.433
2.536
J.141
3.811
4.970
6.711
7.354
7.906
].999
9.349
n.527
11.630

1974

U.31u
n.592
1.002
1.624
1.774
3.540
4.560
5.092
6.123
7.38%3
8,111
B.9RY
9.84Y9
1N.60N4
12.003

1975

U.bdy
(0.729
U.957
1.523
2.585
3.523
4,762
5.593
6.523%
7.138
. 0U7
v.0351
9.u71
10,035
11 .806U0

COAST OF SCOTLAND,

ULIT:

1976

U, 4bé
0.691
1.u34
1.476
2.345
3.300
4,271
5.040
5.913
6.554
7108
8.008
8.776
9.700
TU.532

KILOGRARM

1977

U,bo7
0.686
U.8rU
1.428
2.26L
3.292
4.377
5.1784
5.948
6.739
(.132
8.528
g.u2s
9.951
TU.803

ti. IKRELAND)

1978

u.412
N.506
1T.135
1.678
2.6U6
Z.8x1
4,691
5.279
5.962
L. H55
7.692
y.ny0
T0.U37
10,972
9.554

c
-
c

11.094
11.75Y

1980

N W W
[T SRV RREEN

TR WN =S o
. .

UV O =
o

e

B.084
9.480
9.757
10.7380
11.962

1981

u.4ul
0.075
T.Uvh
1.704
2.969
4.1085
5.1206
6.548
T.554
Ha418
s.0uUl
Y446
10,3527
11 .789
12 .5354

1932

U.432
0.713
1.u76
1.758
2.731
3.966
5.360
6.211
7.741
9.19¢&
9.374
1N.354
TU0.592
10.719
12.0U0

- 19 -



TehleB.4. VIRTUAL POPULATION ANALYSIS
SAITHE IN FISHING AREA VIA (NWk. CUOAST OF SCOTLAND, h. IKELAND)

FISHING MORTALITY COEFFICIENT UNIT: Year-i NATURAL @ORTALITY COEFFICIENT = 0.20

1973 1974 1975 1976 1977 1978 197y 1930 1941 1982 1y 75-77

1 U, uu 0.0y U.uul u,uul U, uuo U. Ll uU.uuu Uouut u.uu? O.uub u.uu7
2 N.2%4 n.1n0s 0.079 N.1N4& 0.05%6 0.209 n.04> n.ns2 G.1Y1 0.0380 0.116
3 0.3s87 0.347 U.3353 u.606 U255 u.2006 L1435 U.202 u.27v9 0.240 U.3406
4 N.267 n.213 0.243 N.224 0.252 n.2ue 0.%17 n.100 N.1ob4 0.170 N.23Y
5 U.140 U.163 u Y u.291 u,235 u.loo u.147 U.us9 U.ur? U.150 J.201
6 n.n74 n.ns7 0.103 0.223 0.136 N.146 0.2 0.113 0.1o5 n.nyn nN.129
7 0.054 0.1Us u.120 .17 U.1066 U103 U.tur 6,119 U.urbd u.usd C.112
8 n.ns3 0.142 0.10Y 0.037 0.084 0.101 0.074 0.075 n.orn 0.0vn 0.095
9 U b0 0.1 04 U.U43 u.i21 u. bod u.04o U1 uv U.U56 [FTral O.usu U.u78
1n 0.069 N.162 0.024 0.092 0.0482 n.NEy 0.05%6 0.085 0.089 n.os50 n.N36
11 a.us6 0.031 u.Uss U140 J.1Us U.145 U.uo3s u.u82 U117 0.u5u U.us2
12 n.153 n.n4z N.N46 Nn.123 0.049 N.1%y 0.072 N.069 N.0o4 n.nsn N.Nd4
13 . u21 0.098 u. U119 U.12¢s U, usds U.137 u.u9v4 L.132 u.dr? G.usu U.Ué3
14 n.osn n.nNs0 n.ns50 n.iN0 2.100 n.100 0.100 n.Neo n.osn n.nsn n.n7zo
15+ U.us0 U.u5u J.Lb5u U.10u U.1ub u.10u Ut uu Daudy U.usl U.usu U.u7u

¢ 3- )Y n.217 n.195 0.214 N.290 0.227 n.197 0.124 n.126 0.1406 n.16z2

- 29 -



Tehle B.5. YIRTUAL FOPULATIUMN ANALYSIS

SAITHE IN FISUHING AKEA VIA (llb. COAST OF SCOTLAND, M. IKELA{ID)

STZE Tii NUSHERS AT 1 JANUARY JHIT: 1THOUSANDS
3I0MASS TOTALS AT 1 JANUARY M1T: TUNHES

1973 1974 1975 1970 1977 197 & 197 1Y a0 1951 1932 1985
1 35808 43060 50122 30119 25159 31231 2050Y 3474 22092 2000] *4xkkhvn
2 32568 31521 56582 29554 24627 229%¢6 255 50 21531 3u041 TobhtS 24527
3 24439 21097 25232 207065 21815 190ey 1522/ 21057 16772 22714 13940
4 22399 1351y 12213 15630 14240 13842 11901 1UsUs 13404 1u3s7? 14757
5 174641 1403y 910 &1y 3097 Y247 Y21y by N 50032 y5heé 7175
o 135U 12411 9705 6178 Lsul 5695 059y 6574 6522 oL 67 0565
7 y520 1N490 YoNn 7213 4047 2262 4029 4o02 4L7b5 5092 4540
3 7125 73870 17306 oY3u 53ub 23L6 24Uy 2965 3346 3019 378U
K 4NY3 5535 5245 5682 52N2 2994 2N76 1832 2252 2554 2762
1 Soo08 3157 Luss 4112 4122 39v4 3124 1527 1418 1018 1989
(N 4549 28N 2199 5264 3971 2110 2996 2419 11458 1né2 1224
12 o1 3466 2117 1721 2314 2200 2202 23U4 1524 03 827
2 1044 426 2022 T654 1246 1200 1016 1678 1760 1401 651
14 520 830 310 21388 1192 972 1265 1204 12U 13534 1u91
15+ 3062 1223 565 1181 1259 Y54 &R 1705 1204 2552 5010

TOTAL ) 138Us44 1711546 159512 147435 130171 125187 115106 125300 116955 117187
SPS NO 625a8n 61342 53202 L7905 41330 247123 o074 25461 25447 35441
TOT.BIOM 365473 3569257 304742 331090 2487634 279260 274247 274419 269516 281512
SES DION 273541 293798 261740 250220 217/12 209951 199029 20U4n7 198509 212444
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Table 8.6 West of Scotland SAITHE.

Calculation of total international

fishing effort, 1971-1982

. Tonnes{loo horse power Potal Total effort Effort
ear days fished by Lorient landings | i® Lorient relative to

trawlers units 1982
1971 0.26 19 863 76 396 1.20
1972 0.27 29 225 108 241 1.69
1973 0.29 35 812 123 490 1.93
1974 0.32 36 298 113 431 1.78
1975 0.30 30 949 103 163 1.62
1976 0.32 41 807 130 647 2.05
1977 0.28 28 550 101 964 1.60
1978 0.26 %1 535 121 288 1.90
1979 0.24 21 708 90 450 1.42
1980 0.28 22 030 78 679 1.23
1981 0.28 22 003 78 582 1.23
1982 0.34 21 716 63 870 1.00

_Vg_



LIST OF INPUT VARIABLES FOR THE ICES PREDICTION PROGRAM

SAITHE WEST OF SCOTLAND ICES SUB-DIVISION VIA

FIRST YEAF: 1983
LAST YEAR: 1935

Table 8.7.

YEAR RECRUITMENT
thnusands
1983 309000,
1964 3uuul.
1985 inoon.
MATURITY WEIGHT IN WEIGHT 1IN
AGE STOCK SIZE F AT AGE 1 OGIVE THE CATCH THE STOCK
tncusands kilogram kilogram
1 Z0000.0 n.non n.z2n o.00n 0.407 Q.407
2 24527.0 0.ugy v.2u u.uuo U.68u U.680
3 13940.0 J.240 n.z2n a.aan 1.108 1.108
4 14757.0 U170 U.2u U.uuU 1.774 1.774
5 7175.0 N.15n n.z2n 1.000 2.767 2.767
6 6565.0 0.090 0.2u 1.000 3.829 3.829
7 4540.0 9.030 n.20 1.000 4.966 4,966
8 3780.0 u.uvu .20 1.U00 6.U45 6.U45
9 2763.0 n.050 0.2n 1.000 7.265 7.265
10 1989.0 u.ub0 0.2u 1.uu0 8.426 8.426
11 1338.0 0.050 n.20 1.000 8.752 B.752
12 827.0 U.Us0 0.2u 1.Uu0 9.581 9.581
13 651.0 n.05n n.20 1.000 10.081 1N.081
14 1491.U U.us0 u.z2u 1.000 TU.916 14.916
15+ In10.n n.nsn n.20 1.000 12.126 12.126

"§9‘



Table 8.8 Catch predictions and management options.

SPECIES: SAITHE AREA: WEST OF SCOTLAND
1982 1983 Management 1984 1985
option
Total F Stock Spawn. 7 Total| for 1984 Stock| Spawn., 7 Total Stock Spawn.
land-| ~ ( 3-6) | biomasq stock (3-6)| 1ana- biom.|stock (3-6)| land- | biomass stock
ings biom. ings biom. ings biom.
22 .16 272 202 .16 20 fo 1 271 206 0.22 27 261 193
Fmax 0.35 41 244 181
F84=F82 0.16 20 269 200
F84=O 0 0 294 216
F84=0'2F82 0.03 4 288 213
F84=o'5F82 0.08 11 281 207
F84=1.5 F82 0.24 30 258 191
F84=2.O F82 0.32 39 245 183

Weights in thousands of tonnes.

Recruitment 1983-85 Ry = 30 millions.
Stock biomass: fish at age 1 and older.
Spawning stock biomass: fish at age 5 and older.

Exploitation pattern 1983-85 based on 1982.

- 99 -
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Table 8.9 West of Scotland SAITHE.
French catch at age expressed as a proportion
of Scottish trawl catch at age.
% 1978 1979 1080 pamo  Smoothed
1 - - - -
2 0.211 0.06 0.19 0:153 0.153
3 1.166 1.01 1.00 1.058 1.058
4 3.83 3.05 2.19 3.02 3.02
5 2.82 2.80 3.39 3.00 3.00
6 1.92 0.91 2.41 1.75 1.75
7 0.52 1.22 1.64 1.18 1.3
8 1.50 1.66 1.42 1.83 1.3
9 0.56 3.08 0.50 1.38 1.3
10 0.39 1.74 0.94 1.02 1.3
11 0.69 1.56 2.39 1.85 1.3
12 1.06 1.24 1.03 1.11 1.3
13 1.56 1.64 1.02 '1.40 1.3
14 1.38 2.54 1.17 1.70 1.3
15+ 0.24 1.24 1.22 .90 1.3




Table 9.1.

Faroe Plateau COD. Nominal catches by countries, 1973-1982 (tonnes).

(Data for 1973-1981 from Bulletin Statistique).

Year Faroe France Germany  Norway Poland UK UK Others Total
Islands Fed.Rep. England Scotland
1973 10 436 1 4727 310 115 4190 3935 5 675 21 22 381
1974 12 541 56770 292 446 320 2879 7 516 20 24 581
1975 22 608 1 531 408 1353 432 2 538 7 815 90 36 775
1976 28 502 1 535 247 1 282 496 2179 5 491 67 39 799
1977 28 177 1 450 332 864 - 811 3 291 2 34 927
1978 24 076 2137 71Y s . 518 1 460 2 26 585
1979 21 774 1177 237 a7 - 263 661 - 23112
1980 19 966 407 e 127 - 13 367 - 20513
1981 22 616 47 S g0 - - 60 - 22 963
198277 21 525 - - 1067 - - 99 - 21730

*) Vb, included

*%) Preliminary

*%%) Working Group data



Table 9.2.

(Data for 1973-1981 from Bulletin Statistique).

Faroe Bank COD. Nominal catches by countries, 1973-1982 (tonnes).

Faroe Germany UK UK
Year Islands France Fed.Rep. Norway Poland England Scotland Others Total
1973 2 842 * - - * 1 144 1 081 34 5 101
1974 696 * - - - 829 503 40 2 068
1975 378 81 50 - - 749 804 55 2 117
1976 457 72 + 1 - 877 912 11 2 330
1977 851 219 - 99 - 9 780 - 1 958
1978 4 194 - 183 - 2 1071 - 5 450
1979 1 273 - 33 - - 677 - 1983
1980 724 - 54 - 85 340 - 1 203
1981**) 975 - - 120 - - 134 - 1 229
1982 2 184 - - * - - 54 - 2 184

* Catches included in V‘b1

*%) Preliminary

..697..



Table_9.3.

VIRTUAL POPULATION

CATCH IN NUMBERS

AMALYSIS
UNTIT:

1974 1975
271 97
2161 25 84
1256 5659
1311 2157
934 2211
5635 313
452 295
149 190
141 116
91 150
7339 143064

COD In

THOUSANDS

1970

13
1497
4150
3799
138U
1427

ol7
273
12U
156

13475

1977

31
425
3262
6844
3018
83
1100
239
134

16630

+h+kr VPA swtesn

1978

16U
555
1219
2643
3210
176
205
201

56

9425

THE FAROE PLATEAU

1979

19
575
1732
1673
TouUl
1906
493
154
87
53

19380

41
1129
2263
1461

895
807
532
239

42

K

7827

1981

16
046
L1357
1961
947
552
487
527
123
55

95u1

1982

1159
1994
2111
1301
477
317
170
257
122

8914

= 0l =



Table_9.4. CUD IN THE FAROE PLATEAU

VIRTUAL POPULATION AMALYSIS *kFre VPA wans
MEAN WEIGHT AT AGE OF THE STOCK UNIT: KILOGRAM
19732 1974 1975 19706 1977 1918 1979 19480 1931 19382
1 .30 0.338u U. 380 U.380L U.380 U.394 U.493% O.43u Uorsu u.r15
2 1.000 1.N610 1.060 1.060 1.060 1.112 0.397¢ 0.927 1.080 1.230
3 1.890 1.89u 1.89U 1.890 1.890 T.3685 T.082 1.432 Tabr0 1.413
4 2.920 2.920 2.920 2.920 2.920 2,140 2.211 2.220 2.180 2.138
5 4,070 4,070 4,070 4oUTU 4. Ur U 3,925 3.ub2 3,10 35.290 3.1U7
6 5.300 5.3n0 5.200 5.3Nn0 5.300 4,302 5.642 3.539 Z.700 4.012
v 6,580 6.58u 6.58U 6.58U 0.580 5.927 4719 4,392 4,240 5.442
3 7.35N0 7.850 7.350 7.850 7.385n 6.34% 7.272 6¢.1N0 4,450 5.563
9 9.Us0 9.080 9.UsU 9.U8u 9.UsU 8.715 8.568 7.6U3 6.09U 5.216
10+ 10.270 10.270 10.270 10.270 10.270 12.299 13.042 9.068 10.00n 6.707
Table~2-§- \ COD It THE FAROE PLATEAU
VIRTUAL POPULATION ANALYSIS thdk VPA ddn
UNIT: Year-=1
FISHING MORTALITY COEFFICIENT HATURAL JMORTALITY COEEFICIENT = .20
1973 1974 1975 1970 1977 19¢s 197y 195U 19681 1982 197 6=3U
1 n.nné n.nne n.nns n.om 0.903 n.neoy 0.0 n.onz 0.001 n.010 0.004
2 U.0ob5 U.080L U.u?é6 . l9ou U, u43 U.use U.u41 0.us53 U.ua? U.usu v.uU5U
3 n.z2z29 0.155 0.2 N.164 N.291 N.105 0.249 n,225 nN.279 n.2nn 0.213
4 0.297 t.202 U.420 U.353 U.456 U.6u3 U.350 0,343 U.314 G.350 G.367
5 N.205 0.285 0.404 N.536 N.700 N.4N4 N.457 n.z27v N.2v2 0.35n N.396
6 0.229 0.34y U.430 U.497 U. o8l U.bes U.bbo 0.441 U.3067 U.350 0,638
7 n.ze2 N.459 0.2171 N.685 1.003% 0.520 n.3ro nN.357 0.525 N.350 N.415
3 J.256 0.2v4 U.350 Uob2s U.027 L.bdeu L.53% 0.470 U.4u2 G.350 U.489
9 nN.260 0.250 N.400 0.400 0.540 n.250 0.3749 0.3210 0.s1n n.35n N.247
10+ J.260 0.250 U.4Uu v.40U U.540 LU.35u U.3ru D.32u G.330 G.350 U.347

C 3- odU N.255 0.247 0.293 .28 0.5232 n.250 0.37¢ n. :

(S
iy
~
o
h

(5
“
x
p}
.

(€
-
w
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Table_9.6.
VIRTUAL POPULATION ANALYSIS

STOCK SIZE IN NUMBERS UNIT: THO
————————————————————— BIOMASS UNIT: TON

1 JANUARY (TOTAL AND SPAWMING STOCK)

1973 1974 1975 1976

1 279386 47877 23410 13767
2 12653 3U90% 38953 19U78
3 16751 9707 23356 29561
4 6801 inoni 6807 14010
5 3340 4139 72906 3038
6 2N64 2n94 2549 3990
7 1127 1345 1212 1354
B 1105 6463 696 728
9 576 7O 592 599
10+ 465 452 499 613

TOTAL NO 82869 108772 1uUSi17UL 87147
SSB HO. 15473 2n230 19451 24740
TOT.BIOM 129998 154002 179532 182804
SSB BIUM 7U491 840699 35204 101479

x4k VPA %hex

USANDS
NES

1917

13668
11255
14270
20457
BUSE
1743
1988
56n
551
24

72374
23131
166776
122682

197s

19379
11162
53831
8735
10613
3277
723
597
245
208

637068
243Yv6
111201
78922

CoD IN THE FARQE PLATEAU

197y

29375
15722
5038
6152
4778
5803
175U
352
3Us
155

72993
19259
107545
644352

198U

18961
24033
12353
5514
3514
2477
3u42
990
168
72

71128
15781
101427
53306

1981

32016
15457
18658
3077
3202
2006
1506
1044
HU7
226

83297
17156
122041
54476

1982

1983

554 dwdkd kdtt

206198
12097
11556
43833
1772
1178
631
goho
457

60230
21381

115817

64794

449
2U403
8109
0667
2788
122
679
564
814

1973-79

26494
19962
15873
10549
bY8U
2075
1358
669
425

343

I

-2l -



LIST OF INPUT VARIABLES FOR THE ICES FREDICTION PROGRAM

COD ON THE FAROE PLATEAU ICES SUBDIVISIUN VB1

FIRST YEAR: 1983
LAST YEAR: 1935

Table 9.7.

YEAR RECRUITMENT
thousands
1983 220600,
1984 22000.
1985 22000,
MATURITY WEIGHT IN WEIGHT 1IN
AGE STOCK SIZE F AT AGE M OGIVE THE CATCH THE STOCK
thousands kilogram kilogram
1 224J0U.0 0.010 0.2u L. Luo U.63u U,030
2 18012.0 0.050 n.20 0.000 1.100 1.1N00
3 20403.0 0.200 .20 U.uuo T.440 1.440
4 R1N9.0 n.350 N.20 1.000 2.180 2.180
5 6667 .11 U.350 0.2u 1.0U0 3.140 3.14U
6 2788.0 n.35n n.20 1.000 3,750 3.750
7 1u22.0 0.350 J.2u 1,000 4,69y 4.690
3 679.10 n.350 0.20 1.000 5.360 5.360
9 364.,0 U.350 0.2u 1.u00 0.50U 6.50U
10+ 814.0 n.350 n.20 1.000 8.790 8.790

_QL..



Table 9.8 Catch predictions and management options.

SPECIES: COD

AREA: FAROE PLATEAU

1982

1983 Management 1984 1985
option
Total| z Stock | Spawn. 7 | Total| for 1984 Stocki Spawn.| & Total Stock Spawn.
land- (3-6) | biomasq stock (3-6 )| 1ana- | biom.|stock ( 3—@ land- | biomass stock
ings biom. ings biom. ings biom.
21.8 0.31 130 67 0.31 |23.8 ﬁo 1 132 78 0.15 13.6 146 92
Fgp) —
Fmax 0.33 26.5 131 77
FB4=F82 0.31 25.2 132 78
F84 =0 0 0 162 107
Fgy=0.2Fg, 0.06 5.7 155 101
F84=0'5F82 0.16 13.6 146 92
F84—1.5F82 0.47 35.3 121 67
F84=2'0?82 0.62 43.9 110 58

Weights in thousands. of tonnes.
Recruitment 1982-85 R
Stock biomass: fish a
Spawning stock biomass: fish at age 4 and older.

Exploitation pattern 1983-84 based on 1982.

=22.0 millions.
% age 1 and older.

-y, -



Table 10.1.

Faroe Plateau HADDOCK. Nominal catches by countries, 1973-1982 (tonnes).

(Data for 1973-1981 from Bulletin Statistique).

Faroe Germany UK UK
Year Islands France TFed.Rep. Norway Poland England Scotland Others Total
1973 4931 3 535*) 46 - 1 190*) 1 510 3 665 - 14 887
1974 4 538 1 461*) 70 5 685 1 044 5 572 30 13 405
1975 8 625 2 173 120 56 544 1 505 4 896 383 18 302
1976 12 670 2 472 22 20 448 1 551 6 671 181 24 035
1977 19 806 623* 49 46 5 707 3 278 26 24 540
1978 15 539 717 8 91 - 48 367 - 16 124
1979 11 259 502) 2 39 - 35 212 - 11 597
1980 13 633 317 4 9 - 6 434 6 14 123
1981 10 891 113 + 20 - - 85 - 11 109
1982°%) 10 314 1M 130 - - 36 - 10 364

%) Catches including Vb2

*%*) Preliminary

-gL_



Table 10.2.

Faroe Bank HADDOCK. Nominal catches by countries, 1973-1982 (tonnes).
(Data for 1973-1981 from Bulletin Statistique).

Faroe Germany UK UK
Year Islands France Fed.Rep. Norway Poland England Scotland Others Total
1973 1 087 * - - * 916 1123 22 3 148
1974 273 * - - - 573 500 22 1 368
1975 132 125 53 - - 921 1 182 - 2 413
1976 44 70 + - - 733 1 329 - 2 176
1977 273 - 11 - 4 650 - 1 015
1978 2 643 - 39 - - 394 - 3 076
1979 716 - - - - 105 - 821
1980 690 * - 8 - 152 43 - 893
1981 1103 * - 7 - - 14 - 1 124
1982°) 1 553 - % * - - 16 - 1569

*

~k7‘<)

Catches included in Vb1

Preliminary

_9L_



Tahle 10.3.

HADDOCK IM THE FAROE REGION

CATEGURY: TOTAL

CATCH IN NUMBERS

1973

1 709
2 s3u0
3 8338
4 1236
5 2736
[ 916
7 1ns1
] 1350
9 68
+ 11

TOTAL T8615

Table_10.4.
VIRTUAL POPULATION

MEAN WEIGHT AT AGE

VIRTUAL

POPULATION ANALYSIS .

1977

255
4929
5768
4918
21238

946

443

731

855

19453

UNIT: THUUSANDS
1974 1975 1970
221 110 2
5633 7337 4390
2899 7952 7353
397U 2097 6790
451 1271 1¢5%
9706 247 1189
466 352 298
535 237 72U
68 419 253
147 Te7? 310
153606 21309 25124
HA

ANALYSIS

OF THE STOCK UNIT

1973

1 U.300
2 n.47n
3 0.730
4 1.130
5 1.550
6 1.970
4 2.410
3 2.760
9 3.070
10+ 3.550

1974

0.3uU
N.470
0.730
1.130
1.55u
1.970
2.4%v
2.760
3.07u
3.550

1975

U.3uu
0.470
u.730
1.130
1.55U
1.970
2.41U
2.760
3.070
3.550

1976

U.30u
0.470
U.73u
1.930
1.550
1.970
2.41U
2.760
3.U7u
3.550

DDOCK IM

+x+%x VPA

1976

32
1022
4245
4054
1841

717
635
243

342

12104

1979

1161
1754
5541
145u
vre
212
55
74

9321

1980

143
58
3724
2587
2496
1568
66U
99
86

11417

THE FAROE REGIOHN

+ 4t

: KILOGRAM

1977

U.uuu
0.311
u.033
1.044
1.426
1.852
2.241
2.205
2.570
2.591

1978

L. ouL
0.357
u.79U0
1.035
1.3vs
1.870
2.350
2.597
3.014
2.920

1979

U.uuu
0.357
v.e72
0.3894
1.150
1.590
2.07u
2.525
2.09%0
3.5y

1980

O.ulu
N.643
U.713
0.941
1.157
1.493
1.739
2.095
2.465

2.310

Ty61

74
455
2u2

2586
13554
1559
oud
17
36

7051

19861

U.uuu
0.452
u.725
N.957
1.237
1.051
2.U53
2.406
2.025
3.250

1982

486
384
748
294
2142
P74
1194
485
235

7443

1982

U.uul
0.700
U.s96
1.150
1.444
1.498
1.629
1.887
1.961
2.856

- LL -



Tahle10.5. RADDOCK IM THE FAROE KEGIUN

VIRIUAL POPULATION AMALYSIS Fhkk UPA ddtdh

UNTI: Year-1

FISHING HORTALITY COEFFICIEHNT FATURAL MORTALITY COEEFICIERT = 0.20

1973 1974 1975 1970 1977 1978 17y 1980 1961 1982 1978-8U

1 n.n13 n.Nn& n.nonz n.0n 0.013n n.non n.noo n.nno 0.000 n.o01n 0.n00
2 0,173 G.132 U.159 U.u9y J.uiz u. Bl U.buu U.u1s U.uus L.uitu u,.uo7
3 Nn.457 N.226 N.279 0.255 0.124 N.N5Y 0048 n.030 n.nes n.nan N.n46
4 U.202 U.40y U.254 U.40y U.206 t.lob U137 u.210 U.13%6 G.rvu U.179
5 n.329 0.144 N.240 n.237¢ 7.544 0.344 0.21¢ N.204 N.228 n.znn n.289

0.239 C.183 u.1uy U.33y U, 797 U, 4a57 U.2o0U U.25u L.2>9 0.34u U.323
n.29s n.233 C.N093 0.180 0.4Y6 N.69% N.s52 N.367 N.245 n.s59n N.472
0,384 G.244 u.1rs U.270 U 462 1,742 U.tde i.581 U.236 (.30 U.593

9 n.4in n.2nn 0.20n N.3N4 0.500 0.500 N.400 N.40n 0.300 n.zno 0.433
1 U+ 0. 4uU 0.30U U. 3o U.30u U.5ul U. 50U U.4uu O.4uU u.3ul U.3d0 U.433

Lo~ O

(4= &Ou .

N
N
A8

N.245 n.2n1 n.zz24 D.55n n.3zy 0.2405 n.257 0.20% n.257

=gl -



Tahls10.6.
VIRTUAL POPULATION ANALYSIS

STOCK SIZF IN NUNMBERS UHIT:
--------------------- BIOMASS UNIT:

T JANUARY (TOTAL AND SPAWNING STOCK)

HA

THO
TON

1970

Y6l 6
1489

6527
4540
1924
5274
1u93

1973 1974 1975
il 61149 673406 63011 2
2 22854 49997 54939 5
2 25020 15738 35857 38370
4 5884 12965 n2vr 22207
5 19912 37U5 7ub2
6 4012 6431 2627
7 4520 2461 4386
3 516 2750 1596
9 226 238 s
10+ 57 625 /92

1567

TOTAL HN 135828 16231U 182511 16U412
S§B  NO. 51126 44967 64362 79257

TOT.BIOM 92167 104886 121855 12

mnry

SSB BION 62371 61183 77131 P5980

DLOCK INM
+x k% VPA

USANDS
NES

1977

40402
246230
38191
24346
12082
4219
2049
1310
2U33
2375

151840
372n9
102302
Y4846

THE FAROE KEWIUWN

Bk 4

197y

2213
33u7s
196U7
27627
15265

5492

1557

1322

570
Roy

108765
724323
991vy2

81563

Tyry

10554
20480
2/Us3
15131
13794
3875
2640
vi4
515
240

g73uo
74092
Ta24s
11260

198u

25060
622
2193

21101

TUsU?

12380
560U
1657

329
236

BoUTy

54353

72678

67334

1951

65511
20514
oY 31
1742
13924
6527
7u8v0
2177

750

152

127424
4iuys
70550
61U76

1932 1983
TTT ket hde ke
55851 90
Tor32 L3675
5264 12901
1245 30306
Y07z 755
4120 55U3
50548 2502
2U54 Subs
995 1850
98540
44547
98113
6u396

1973-3uU

27629
20y86
25254
17442
10646
6072
3244
1631
367
822
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LIST OF INPUT VARIABLES FOR THE ICES PREDICTION PROGRAM

HADD OCK

FAROES ICES DIVISION VB

FIRST YEAR: 1983

LAST

YEAR

1983
1984
1935

O XNV RN -

thousands
27552,
37500,
37500,
FJATURITY WEIGHT 1IN
STOCK SIZE F AT AGE M UGIVE THE CATCH
thousands kilogram
27552.0 0.019 n.z2o 0.000 0.200
30745.4 0.u10 v.2u U.uuo u.,57U
43675.0 0.00n0 n.2n 1.000 0.760
12901.0 0.170 0.2u 1,400 U. 99U
26306.N n.300 N.20 1.000 1.250
755.0 0.3u0 u.2u 1.u000 1.520
5503.0 0.300 n.20 1.000 1. 8R0
25U2.0 U.3u0 0,20 1.0l 2.17U
2063.0 n.3010 n.zn 1.000 2.380
1850.0 u.3ud u.z2u 1.uUL 3.23U

10+

YEAR: 1935

RECRUITMENT

Table 10.7.

WEIGHT IN
THE STOCK
kilogram

n.sno0
u.s7u
0.760
U.99u
1.250
T.52U
1.880
2.17U
2.380
3.23U

- 08 -



Table 10.8

Catch predictions and

management options.

SPECIES: HADDOCK AREA: FARQOE
1982 1983 Management 1984 1985
option
Total 7 Stock Spawn. 7 Total| for 1984 Stock| Spawn. 7 Total Stock Spawn.
land-| ~(4~6 ) | biomasq stock (4-6)| 1ana-| biom.|stock (4-6)| land- | biomass stock
ings biom. ings biom. ings biom.
12 0.26 110 81 0.26 12 FO 1 117 88 0.18 11 125 96
Foax 0.61 30 104 76
F84=F82 0.26 14 120 92
84 = 0 0 0 136 107
F84=O‘2F82 0.05 3 132 104
F84_0.5F82 0.13 7 128 99
F84=l.5F82 0.39 21 114 85
F84= 2.0Fg, 0.52 26 108 80

Weights in thousands of tonnes.
Recruitment 1982-85 R

Stock biomass:

fish a

= 37.5 millions.
age 1 and older.
Spawning stock biomass: fish at age 3 and older.
Exploitation pattern 1983-84 based on 1982.

- 18 -



Table 11.1. Whiting in Division Vb. (Data for 1973-19€]1 from Pulletin Statistique)

Faroe Germany jus [

Year Islands France Fed.Rep. Poland  FEngland Scotland  fGthers Total
1973 384 72 10 8 235 394 367 1 470
1974 167 791 3 - a¢ 750 293 2 093
1975 251 1 238 87 - 242 873 718 3 509
1976 515 1 659 3 - 155 1 160 162 3 654
1977 704 571 6 - 137 813 8 2 239
1978 906 9 1 - 7 41 - 964
1979 1 361 41 + - 9 36 - 1 447
1980 1 941 37 + - 2 4 - 1 984
1981 948 2 - - - + - 950
1982™) 494 - - - - - -

*) Preliminary

- 28 -



Table 11.2. Tusk in Division Vb. (Dats for 1573-1981 from Bulletin Statistique)

Faroe Germany UK UK
Year Islands France Fed.Rep. Norway  England Scotland  Total
1973 3 402 - 137 3 066 36 531 7 172
1974 1 541 - 137 1 841 22 403 3 944
1975 2 166 - 154 1 848 36 344 4 552?
1976 2 548 - 70 2 868 29 496 6 0127
1977 3 062 - 68 1787 12 381 5 310
1978 2 497 25 39 1 961 3 222 4 747
1979 3 877 34 36 2 365 1 252 6 565
1980 4 717 24 23 2 688 - 358 7 810
1981 2 067 14 7 2 748 - 15 4 851
1982 4 149 - - 2 070 - -

*) Includes &4 tomnes for Others
*%) Includes 1 tonne for Others

**%) Preliminary

_gg_



Table 11.3. Ling in Division Vb. (Data for 1973-1981 from Bulletin Statistique)

Faroe Germany Germany UK UK
Year Islands France Dem.Rep. Fed.Rep. Norway Poland England Scotland Others Total

1973 1 428 1 012 - 170 3 638 11. 268 850 - 7 377
1976 1 004 686 9 131 2 395 4 305 575 - 5 109
1975 1 281 2 626 1 94 2 297 2 231 499 13 7 044
1976 1500 1 070 - 61 3 116 - 220 579 6 548
1977 1 675 780 - 72 2 560 - 62 413 1 5 563
1978 1 943 625 - 27 2 953 - 28 220 - 5 796
1979 2 124 304 - 18 3 450 - 23 279 - 6 198
1980 1 821 49 - 12 2 411 - 6 211 - 4 510
1981 1 399 383 - 1 2 776 - - 28 - 4 587
19827 2 370 - - - 2 182 . -

- Indicates no catch or species not separated

*) Preliminary

_Ve_



Table 11.4. Blue Ling in Division Vb. (Data for 1973-1981 from
Bulletin Statistique)

Faroe Germany UK UK

Year Islands France Fed.Rep. Norway  England Scotland Total

1973 51 - 3 009 4 003 4 - 7 067

1974 43 390%) 1 808 1 554 3 - 3 365

1975 18 2 281%) 1 528 2 492 1 - 4 021

1976 48 10 475 896 1 519 + - 12 938

1977 23 6 977 870 944 4 - 8 818

1978 430 3 369 744 320 35 - 4 898

1979 1 086 2 683 691 418 - - 4 878

1980 1 223 2 427 5 905 463 - 2 10 020 !

1981 1 528 371 2 867 260 - - 5 026 &
}

1982%) 2 889 - 2 466%) 185 - -

- Indicates no catch or species not separated from ling.
a) Working Group Data
b) September-December catch estimates based on information from fishing vessels

*) Preliminary




Table 11.5. Lemon Sole in Division Vb. (Data for 1973-1981
from Bulletin Statistique)

Faroe UK UK
Year Islands England Scotland Others Total
1973 1 190 126 393 - 1709
1974 607 137 503 - 1 247
1975 971 103 369 1 1 444
1976 813 120 312 + 1 245
1977 778 33 191 + 1 002
1978 746 12 35 - 793
1979 797 3 10 - 810
1980 489 + 3 - 492
1981 671 - + - 671

*)
1982 754 - - -

*) Preliminary

- 9g -



Table 11.6. Plaice in Division Vb. (Data for 1973-81 from Bulletin

Statistique)
Faroe UK K .

Year Islands France England Scotland Others Total
1973 1392 - 95 134 5 372
1974 89 44 43 115 - 291
1975 178 2 52 143 4 379
1976 113 43 26 97 1 280
1977 183 25 33 125 + 366
1978 286 6 7 27 7 333
1979 345 - 5 19 - 369
1980 223 - + 2 - 225
1981 318 - ~ - 318
19827 505 - - - +

*) Preliminary

a) Working Group Data

- 1g -



Table 11.7. Halibut in Division Vb. (Data for 1973-1981 from Bulletin Statistique)

Faroe Germany UK UK

Year Islands France Fed.Rep. Norway Poland England Scotland Total

1973 256 - 53 78 5 144 359 895

1974 141 150 54 56 4 105 218 728

1975 162 65 73 75 - 93 207 675

1976 300 - 37 164 - 88 248 837

1977 316 - 34 121 - 18 138 627

1978 353 - 68 74 - 12 100 607

1979 442 117 24 121 - 4 149 859*)

1980 407 3 42 75 - 2 88 617 .
1981**) 398 3 123 32 - - 23 579 2
1982 452 - 50 29 - - - |

*) Includes 2 tonnes for Others

*%) Preliminary



Table 11.8.

Megrim in Division Vb.

Bulletin Statistique)

(Data for 1973-1981 from

Germany UK UK
Year France Fed.Rep. Spain England Scotland Total
1973 - - 11 4 11 26
1974 - + 10 8 12 30
1975 6 + 14 4 8 32
1976 8 - 6 3 11 28
1977 61 1 - 2 7 71
1978 17 - - 1 2 20
1979 17 + - 1 3 21
1980 + - - + + +
1981 13 - - - - 13

- 68 -



Table 11.9. Redfish in Divigion Vb. (Date for 1073-1981 from Bulletin ftatistique}

Faroe Germany Germany UK K
Year Islands France Dem.Rep. Fed.Rep. Norway England Scot:land Total
1973 121 - - 9 439 - 72 13 9 696
1974 28 360 1 7 328 10 74 24 7 765
1975 9 800 1 7 628 7 18 23 8 5912
1976 33 - - 5 255 17 13 46 5 364
1977 54 1 368 - 5 854 10 78 38 7 402
1978 1 525 448 - 7 767 9 51 6 9 806
1979 5 693 862 - 6 108 11 + + 12 674
1980 5 509 627 - 3 891 12 - - 10 039
1981 3 231 59 - 3 841°) 13 - - 7 114
198270 4 000 - - 4 847" 7 - -

*) Preliminary .
a) Includes 105 tonnes for Others

b) August-December catch estimates based on information from fishing vessels

- 06 =



Table 11.10. Angler (Monk) ip Division Vb. (Data for 1972-1981 from Bulletin

Statistique)
Faroe Germany UK UK
Year Islands France Fed.Rep. England Scotland Others Total
1973 535 - 6 193 414 49 1 197
1974 418 - 22 167 413 40 1 060
1975 456 19 7 125 347 90 1 044
1976 511 123 5 138 360 3 1 140
1977 558 61 4 37 230 2 892
1978 909 28 1 26 113 1 1078
1979 988 23 2 36 2 1 059
1980 735 7 6 17 1 773
1981 789 - 5 - . 4 1 799

*)
1982 829 -

i
]

*) Preliminary

_'[6_.



Table 12.1. North-East Arctic SAITHE.

Fishing mortalities and stock numbers from VPA using emigration rates.

(E2 =0.01, E, =0.05, E, =0.17).

Age 1967
l -
2 0.03(0.01)
3 0.15(0.03)
4 0.32(0.03)
1975
1 -
2 0.26(0.02)
3 0.53(0.07)
4 0.43(0.03)

3

1968

0.01(0.01)
0.17(0.03)
0.15(0.01)

1976

0.21(0.01)
0.82(0.09)
0.64(0.05)

Stock numbers (millioms)

Age 1967

i 527(73)
2 230(48)
3 238(39)
4 106(14)

1975

393(32)

395(28)

165(17)
39(5)

MW

1968

505(79)
432(60)
180(29)
159(23)

1976

228(20)
322(26)
247(20)
76 (9)

4

1969
0.01( - )
0.29(0.04)
0.13(0.01)

1977
0.21(0.02)
0.73(0.09)
0.65(0.05)

1969

531(70)
413(65)
345(45)
118(17)

1977

393(44)

186(16)

213(20)
84(9)

1970

0.07(0.01)
0.16(0.03)
0.46(0.04)

1978

0.01C - )
0.17(0.02)
0.59(0.07)
0.53(0.04)

1970

301(33)
434(57)
331(50)
201(25)

1978

255(29)
322(36)
123(12)

80(10)

1971

0.09(0.01)
0.31(0.04)
0.38(0.04)

1979

0.16(0.03)
0.38(0.05)
0.73(0.05)

1971

379(45)
247(27)
329 (44)
220(29)

1979

507(63)

207(23)

220(27)
53(6)

1972

0.04(0.01)
0.51(0.07)
0.40(0.03)

1980
0.05(0.01)
0.39(0.05)
0.46(0.04)

1972

157(16)
309(36)
182(20)
189(25)

1980

168(17)
414(51)
142(19)
117(15)

1973

0.13(0.01)
0.44(0.06)
0.43(0.04)

1981

0.09(0.01)
0.35(0.05)
0.42(0.03)

1973

277(27)
129(13)
240(27)

85(11)

1981

255(26)

137(14)

319(39)
75(9)

Numbers in brackets show decrease in F values and increase in stock numbers compared

to the traditional VPA (Tables 4.4 and 4.5).

1) Input Fs adjusted according to changes in earlier years.

1974

0.11(0.01)
0.59(0.08)
0.56(0.04)

1982

0.09(0.01)
0.57(0.07)
0.63(0.05)

1974

483(35)
227(23)

92(10)
121(15)

1982

380(43)
208(20)
102(11D)
175(21)

19}
9]
1)
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Table 12.2. North Sea SAITHE.

Fishing mortalities and stock numbers from VPA using immigration rates.

(I2 =0.01, I, =

Fishing mortality

Age 1967
1 -
2 0.08(0.01)
3 0.16(0.02)
4 0.25(0.02)
1975
1 -
2 0.17(0.01)
3 0.45(0.05)
4 0.65(0.04)

3

1968
0.02( - )
0.22(0.03)
0.31(0.02)

1976
0.18(0.02)
1.11(0.10)
0.98(0.06)

Stock mumbers (millions)

Age 1967

1 354(68)
2 109(19)
3 99(18)
4 58(10)

1975

1 185(26)
2 508(37)
3 152(18)
4 50(6)

1968

377(65)
290(56)
83(15)
72(11)

1976

140(19)
151(22)
354(27)

83(10)

0.

05, I, =0.17).

4

1969

0.07(0.01)
0.09(0.01)
0.25(0.02)

1977

0.02(¢ - )
0.13(0.01)
0.27(0.04)
0.74(0.05)

1969

402(66)

307(55)

235(43)
57(9)

1977

141(24)
114(16)
104(17)
100(13)

1970

0.01( - )
0.19(0.03)
0.53(0.04)

1978

0.01( - )
0.18(0.03)
0.48(0.06)
0.53(0.04)

1970

209(29)
328(54)
236(42)
184(26)

1978

145(23)

322(20)

123(11)
69(9)

1971

0.07(0.01)
0.32(0.04)
0.39(0.03)

1979

0.19(0.03)
0.15(0.02)
0.41(0.03)

1971

211(25)
170(25)
268 (42)
169(26)

1979

225(35)

106(19)
78(16)
44(7)

1972

0.14(0.02)
0.40(0.05)
0.47(0.03)

1980
0.11(0.01)
0.17(0.03)
0.21(0.01)

1972

222(21)
173(20)
132(18)
168(25)

1980

221(38)
183(29)
73(14)
58(10)

1973

0.02( - )
0.20(0.02)
0.53(0.06)
0.60(0.04)

1981

0.03(0.01)
0.11(0.01)
0.16(0.02)
0.19(0.01)

1973

248(30)
181(17)
124(15)

76(11)

1981

248(25)

180(31)

135(23)
53(9)

Numbers in brackets show increase in F values and decrease in stock numbers compared

to the traditional VPA (Tables 5.4 and 5.5).

1) Input Fs adjusted according to changes in earlier years.

1974
0.01( - )
0.08( - )
0.75(0.08)
0.72(0.05)
1982
0.01( - )i;
0.11(0.01)
0.21(0.03)

0.37¢0.02) 1

1974

624(46)

227(23)
92(12)
63(8)

1982

164(26)
198(20)
123(24)

99(13)
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North~East Arctic SAITHE

Figure 4.1. FISH STOCK SUMMARY ..., desecenee feceanerencrenon
. (stock)
A TLandings B Spawning stock biomass {age groups 5~15+)
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North Sea SAITHE (Sub—area IV and Div.IIIa)

Figure 5.1. FISH STOCK SUMMARY  ideeaes eoescsacsesscsessnoone
(stock)
A i § Spewning stock biomass (age groups 5-15+)
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Figure 6.1. FISH STOCK SUMMARY Icelandic SAITHE

”'”“i;;;r':];j.-“"'“"‘ .o
A Landings . B Spawning stock biomass (age groups 6~15+)
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Figure 7.1. FISH STOCK SUMMARY Faroe SAITHE
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Figure 8.1, FISH STOCK SUMMARY West of Scotland SAITHE
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(stock)

A Landings : B Spawning stock biomass (age groups 5-15+)
000 ¢ --. .. . i R i} 000 ¢ — —

s : s T

st

i
- ¢ Fr} =5 B
5 H Jitas

: 200/

i
T

i

:EEE;’E HETH £ ZERCES: 2282 SAZEARRSE et 2333238381 :
1960 62 64 66 65 T0 T2 T4 T6 78 80 Year“_ 1960 62 64 66 68 T0 T2 T4 76 T8 80 Year

=1 2] T PR
=

= b o = b =2 =aras

C Recruits at age 1 ' D Fishing mortality

i
|
!

- 6ot =

-]

! Millions ' 3
T

6o | .4

‘5;‘? i i :ém

4 .2 i

A . B

30 [t / -1 H

20 EE 22 2522 Jmiiiiiili‘i;ﬁiii- . &3; i iR iR R |
9 8 70 72 74 76 78 80 1960 62—64 56— 68 7072 74 Year

Year class




; : i HE HH et i
A Epye i q
iEiEE 2 T Saisqepoidl i
B 3 i Y b RESE $cx it citiieahitty .
; 5 HHEETE o
: t HH : D
£ T b i b
B by gt T R L+ H
gt : RN P LTH T FHEEHH & )
: . H T Sesas iz g ey asazes Hrr
H H : i
H i i fH AT
7 i HET 1 H .
Rt aate !
FHEFE : : H g \
E : H ;i ; 5 2k ;
: 1 } 7
H e pazses: t ne: i FHrH e
A 2 s H ! ¥ e F
EiE R ey H H i i H H e
T HHRiINE ! e T SR et o T o i
. iz T Lk R SEIE P B PR R T FaiEE
@ B B 1 NS H i AATE A 1 T P aaEasaas
= N izt HiHH i i R ! R ATT
angeasaagangy E3sZH2AE: ; HEEEEH :
1 o s sanuy [ e= T = S
BEERH O 1 e t Hril b b H i : )
ax : Sypars 5% g o 25 dapat & : N
B i £t 2k i
1 H 12 Bedshabs v
tH i SiE, 1
HEH = + et iy Spzeyes
e T A k H T .
Hi h = 3 i 3
81 i8] i 1 N {r £1 B
i |
i Z 1 T A 4 G ! +
H L i e HH
I 3 B 43 T A e
i oHH i Hig i 24 i
AL 3 R fix: B o .
Hiftr iy : 134 i IS H
i I3 ks T HPrHE o 3
jasiERrRinL & q s
sl T ; ! i
TR [RE %I i T Hr 5
pp e e T o ' R ; H H t
: 3 i T peiaas
Eih i i : [Hi TR P f
Haptithes ekt . ; IS T BT =il i 4
L ” M..wLm ] W! i T Ty
i R TR
i
P
jir o !
1 il . : ,
r HH ol gapasshgras




Figure 9.1.
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Figure 10.1. PISH STOCK SUMMARY Faroe Haddock

es0essacoto0a0nensecs00e0CR 800

(stock)

A Tandings o B _Spavning stock biomass (age groups 3-10+)

s it
i i e
: - ?
T =)
LI i 1 FHER 2|
Ak  fi 2
o, 3
gk 4 o} i
: 8
£ i ] : # i
T A S B : Eiisns R EREEE e —’% i el
1960 62 64 66 68 70 T2 74 76 78 80 Year ,
=
C_ Recruits at age 1 D Fishing mortality ©
: - - 1
5 — SEigs:
© | ;
=
3 off : |
= i
g ] o
e o =
£21EE B £EdEl iR | cateEe EREEE EEEEEE 25
4 66 68 70 T2 T4 T6 T8 80 1960 62 64 66 68 T0 T2 T4 76 78 80 Year

Yeax class




= 111 ~
Figure 10.2. Faroe HADDOCK.
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