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REPORT OF THE SAITHE (COALFISH) WORKING GROUP

1. PARTICIPANTS

R M Cook United Kingdom (Scotland)
T Jakobsen Norway

H { Jakupsstovu PFaroes

B W Jones United Kingdom (England)
A Kristiansen Faroes

P Lewy Denmark

J McGlade Canada

B Mesnil (Chairman) France

J B Pérodou France

H H Reinsch Federal Republic of Germany
S A Schopka Iceland

0 Smedstad Norway

X Hoydal attended the meeting as ICES Statistician.

2, TERMS OF REFERENCE

At the 7lst Statutory Meeting of ICES it was decided (C.Res.1983/2:8:2)
that the Saithe Working Group should meet at ICES headquarters from
29 February to 6 March 1984 to:

(i) assess catch options for (a) the saithe stocks and
(b) cod and haddock in Faroese waters inside safe
biological limits for 1985 and, where meaningful,
for 1986,

(ii)  take into account the levels of predation mortality
implied by the results of the stomach sampling
project,

(iii) analyse the effect of changes in the data sets of
weight at age and age at first maturity on the time
series of stock and spawning siock biomass.

In addition, the Working Group was asked by ACFM to consider possible
alternative methods to improve the fishing pattern for the North~East
Arctic and the North Sea saithe.

3. LANDINGS OF SAITHE IN THE NORTH-EAST ATLANTIC

The estimated landings of saithe from the North-East Atlantic

gTable 3.1) amounted to 462 000 tonnes in 1982 and 448 000 tonnes
provisional) in 1983. These figures indicate an increase in catches
as compared to the late 1970s, but they are still much lower than the
peak landings in the period 1970-76.

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

4.1 Landings (Table 4.1, Figure 4.1.4)

The provisional estimate of landings in 1983 is 158 206 tonnes, which
is 20 000 tonnes less than in 1982,

4.2 Age Composition (Table 4.2)
The age composition from Norwegian landings in 1982 was reviged after
the 1983 VWorking Group meeting. A new assessment was presented to
the ACFM and used as a basis for the recommendations. Subsequently,
only minor revisions have been made to the 1982 data. Provisional age
compositions for 1983 were available from the Federal Republic of
Germany and Norway, accounting for 98% of the landings.




4.3

4.4
A.4.1

Weight at Age (Table 4.3)

For 1960~T79 the same weights at age as in previous assessments have been
used. These are the same weights for each year and are used for both
catch and stock. For 1980-83, annual weights at age in the catch for
each year are used for catch and stock weights.

The weight at age data used in the yield per recruit and prediction
calculations were derived by averaging the weights at age for the years
1981-83.

Fishing Mortality and Stock Size Estimate from VPA

Betimates of fishing mortality

Quota restrictions on trawlers from countries other than Norway reduced
the total landings by 60 000 tonnes from 1976 to 1977, but during the
period 1977-8% landings have been relatively stable. Landings by main
gears in the fishery - purse-sgeine, trawl and gill-net -~ also show the
same stable trend from 1977 onwards (Figure 4-2). These three gears
exploit different components of the stock, the purse-seine age groups
2-5, the trawls age groups 4-8 and the gill-nets age groups 6 and older.
The relatively stable fishery with each of these gears from 1977 to
1983 indicates that the total exploitation pattern may also have been
relatively stable during this period.

For gill-net, no data on effort are available at present, and there is no
other information about changes in the gill-net fishery in recent years.

Also for purse-seine, no data on effort are available. Account made
every other year indicates no significant changes in number and size
distribution of the vessels taking part in the fishery for saithe in
recent years. In 1983, there were market problems which may have reduced
fishing effort by purse~seiners. Fishermen in the southern part of

the area claim that the maximum landing size of 35 cm has restricted
their fishing in the most recent years, which could mean reduced fishing
mortalities on 2, and to a lesser extent, 3 year old fish. However, the
geographical distribution of both the fishing and the year classes may
vary from year to year, and this can change the fishing mortality even
if the total effort is constant. It is, therefore, probably not
advisable to assume changes in fishing mortalities unless there is
evidence of significant changes in the fishing pattera.

Although the total trawl landings from 1977~83 have been stable,
Norwegian landings have made up an increasingly larger part. This may
have changed the total fishing pattern for trawl, but variations in
the geographical distribution of the saithe are just as likely to have
caused changes in the fishing mortality. However, the data available
do not provide evidence of changed exploitation pattern dy trawlers in
recent years.

Data on effort and catch per unit of effort are available for

11 categories of Norwegian trawlers for the period 1973-82., For 1983,
data are available from the larger trawlers. The data from Division IIa
are given in Table 4.6. For the side-trawlers the data for 1982 and
198% are not included in the table because errors have been found in

the 1982 data, and lack of data from smaller trawlers makes the 1983
data incomparable with earlier years. For stern~trawlers, however, only
the larger vessels are of significance.

Following restrictions in quotas of cod and haddock in 1980, there was a
shift in effort towards saithe by Norwegian stern trawlers which is
evident from the sudden increase in cpue. A further increase in effort
on saithe seems to have taken place in 1981. If the proportion of the
effort directed towards saithe has been stable in 1981-83, the total
effort by trawlers shows a slightly decreasing trend. The cpue for
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stern-trawlers from 1981-83 follows a similar pattern as estimates of
the biomass exploited by trawlers. However, the time series is too
short to be of any help in estimating the level of fishing mortalities
in 1983.

With little conclusive evidence of major changes in exploitation
pattern and level of fishing mortalities during the period 1977-83,
it seemed appropriate to run a separable VPA for this period. The
log catch ratio residuwals indicated that there may have been some
changes in the exploitation pattern. Two ordinary VPA

runs were then made, setting fishing mortalities in 1983 equal to
those in 1977-79 and 1980-82, respectively. The two resulting
exploitation patterns were clearly different and indicated a shift
in effort towards larger fish for both purse-seiners and trawlers in
the most recent years. It is not clear if this reflects a trend or
a temporary change. However, the Working Group felt that fishing
mortalities in 1983 were more likely to be similar to the 1980-82
pattern than suddenly being changed back to the 1977~79 pattern. It
was, therefore, agreed to use 1980-82 as a basis for both the
exploitation pattern and the level of fishing mortality for 1983 and
in the assessment.

The result (Table 4.4) shows a higher level of fishing mortality in
1980~83 compared with 1977-79, but an improvement in the exploitation
pattern.

Spawning stock biomass and recruitment

Estimates of spawning stock biomass are given in Table 4.5 and Figure
4.,1.B. There is a decline from 1970 onwards to 102 x 103 tonnes in
1983, the lowest observed spawning biomass in the time series. This
level represents 72% of the 1983 Working Group estimate.

Estimates of stock numbers at each age are given in Table 4.5, and
recruitment at age 1 is plotted in Figure 4.1.B. The 1978 year class
appears to be as large as those in 1973 and 1966-68, however the more
recent year classes, from 1979-81, to be amongst the lowest in the
period reported.

Yield per Recruit

The Y/R curve is given in Figure 4.1.C. It was calculated using the
1980-82 average exploitation pattern and the 1981-83 average weight at
age data as given in Table 4.7. Current exploitation (F3_8 unweighted)
at F = 0,55 is clearly in excess of Fmax = 0.30 and FO 1= 0.17.

Catch Predictions

The data used for catch predictions are given in Table 4.7. Average
recruitment (Rl = 318 x 10® = average of year classes 1960-79) is
agsumed for the year classes 1982-85. The assessment gave very low
values for the 1980 and 1981 year classes and both may be seriously
underestimated. However, reports from different parts of the coast
indicate that they are both clearly less than average size, and it was
therefore decided to use the values from the VPA in the predictions.
The 1982 year class appears to be more abundant and the 1983 year
class may be very abundant.

The fighing mortality is assumed to remain at the 1983 level of

F(}-B) = 0.55. Predicted catches and stock biomasses for 1984 and

for a’'range of exploitation levels in 1985 are given in Table

4.8, Predicted yield in 1985 and the spawning stock biomass for

1986 are shown in Figure 4.1.D. On the assumption that F remains
unchanged from the 1983 level, the yields in 1984 and 1985 are predicted
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to be 126 000 tonnes and 137 000 tonnes, respectively. Iandings in
1985 corresponding to Fpmgy are 85 000 tonnes. The spawning stock
biomass will decrease slightly in 1985 and 1986 as the effect of
the 1978 year class declines.

Comments to the Assessment

Assessments on the North-East Arciic saithe in recent years have
generally given increased fishing mortalities and decreased spawning
stock biomasses compared to earlier assessments., With no useful

data series on effort presently available, this trend may very well
continues, The current regulations do not effectively put any limit

on the total fishing effort and if there is an increasing trend, this
ig difficult to detect if no data on effort are available. The purse-
seine fishery represents a special threat to the stock because

catches may not significantly decline before a recruitment failure is
evident.

Improvement of the Exploitation Pattern

The exploitation pattern for North-East Arctic saithe cannot be
significantly improved unless there is a reduction in the purse=-
seine fishery. Such a reduction can probably most effectively be
obtained either by increasing the minimum landing size or by 1mp031ng
quota regulations on the purse-selne fishery. There are three
different minimum landing sizes in the area, and the effects of an
increase are very difficult to estimate. A total quota for the
purse~seine fishery will probably mean that the fishery in the north
with a later peak season than in the south will be most reduced.
Since the smallest fish are caught in the south, this is hardly a
desirable effect. Regional quotas or quotas by vessels may solve
this problem.

NORTH SEA SAITHE (Sub-area IV and Division IIIa)

Landings (Tavle 5.1)

Officially reported landings of saithe from the North Sea had declined
to a relatively low level of about 120 000 tonnes in the period
1979-82 but subsequently increased to 162 000 tonnes in 1982 (rev1sed
from a preliminary estimate last year of 154 000 tonnes) The
preliminary figure reported for 1983 is 163 000 tonnes, which exceeds
the agreed TAC of 158 000 tonnes by 5 000 tonnes. By-catches of
saithe in the industrial fisheries amounted to 5 000 tonnes in 1982
and 1 400 tonnes in 1983.

Age Composition (Table 5.2)

Provisional age compositions for 1982 used last year were updated. New
data for 1983 were provided by Denmark, England, France, Federal
Republic of Germany, Norway and Scotland. The landings of these
countries together accounted for 163 000 tonnes out of a total of

165 000 tonnes (WG estimate of total 1andings). As in previous years,
the reported age compositions for the human consumption fisheries were
summed and then raised to the total landings of the human consumption
fisheries. The age composition for the industrial by-catch was then
added to give the total for the North Sea.

Weight at Age (Table 5.3)
Weight at age data were provided by all countries which provided age
composition data. National data sets of either age composition or



5.4
5.¢4.1

5¢4.2

-5 -

weight at age were adjusted to eliminate sums of products discrepancies.
Annual average weight at age estimates, weighted by numbers in the
catch, were calculated.

Weight at age data have been reported annually only from 1979, For
the earlier years a single weight at age array has been used for

stock biomass calculations. SOP checks give significant discrepancies
for the years prior to 1972, which could indicate that the weight

at age data used may not be appropriate for these years.

Weight at age data as 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 estimates of weight at age for the years 1981-83,

Fishing Mortality and Stock Estimates from VPA

Estimates of fishing mortality

Separable VPAs were made for a range of values of F (5), the fishing
mortality on the reference age group 5 in 1983, and of S (14), the
relative selection factor on age group 14. The analysis was performed
on data for the years 1978-83 to exclude years when there were big
catches made by the USSR and when there were large by-catches from the
industrial fisheries., A value of S(14) = 0.75 was accepted as the
value giving the internally most consistent selection pattern. This
selection pattern and the table of log catch ratio residuals are shown
in Table 5.7. There appear to be no systematic trends in the regiduals,
but there are some high values in the column for 1981/82 which suggest
a catch data anomaly in one of these years. It was decided to use the
exploitation pattern as determined by separable VPA as the basis for
input F values for 1983 for the conventional VPA,

Effort and catch per unit effort data were available for French
trawlers from 1974 and for Norwegian side~trawlers and stern-trawlers
from 1978 and 1979 (Table 5.6). All three fleet data sets showed an
increase in cpue in 1983, compared with 1982, and a reduction in total
fishing effort. A VPA was made using F<3_6g = 0.25 to scale the
exploitation pattern determined from separable VPA. The calculated

F values for 1974 to 1983 were then compared with the trend in total
fishing effort estimated in French units (Figure 5.2). Apart from an
obvious anomaly with the values for 1975, the F and effort values
correlated well (r = 0.92, excluding 1975). As the trend in F values
closely followed the trend in estimated total effort, the trial input
F values for 1983 were considered to be acceptable. The calculated

F values from this analysis are given in Table 5.4, and the trend

of F(3_6) with time is plotted in Pigure 5.1.A.

Spawning stock biomass and recruitment

Stock numbers calculated from VPA are given in Table 5.5, and the
estimates of year class strength at age 1 have been plotted in

Figure 5.1.B. The estimate for the 1982 year class at age 1 from VPA
is considered unreliable, and for prediction purposes this year class
has been assumed to be of average abundance. Also the VPA gives the
abundance of the 1981 year class to be equal to the big 1978 year
class. The Working Group has some reservations about this estimate, and
it is thought that due to sampling problems in 1983 the catch may have
been incorrectly allocated between age groups 2 and 3. It has not
been possible to confirm or to correct for this, but any error would
not be expected to have any substantial effect on catch predictions.




5.5

5.6

5.7

6.2

6.3

-6 -

Spawning stock biomass (Table 5.5, Figure 5.1.B) increased to a
peak value in 1973 and then declined up to 1978. Since then
spawning stock biomass has been increasing, probably as a result
of the lower level of fishing mortality in recent years.

Yield per Recruit

A Y/R curve (Figure 5.1.C) was calculated using the exploitation
pattern and the weight at age data given in Table 5.8, Expressed as

the average fishing mortality on age groups 3-6, Fpax = 0.24 and
RFO-l ﬁ50.14. Thq current level of F is estimated to be 0.25.

Cateh Predictions e
Input data used in the catch predictions are given in Table 5.8.
Recruitment of the 1982 and later year classes has been assumed to

be of average abundance as no pre-recruit abundance data are
available.

The catch for 1984, predicted on the basis of no change in fishing
mortality, is 185 000 tonnes, which is close to the TAC agreed for
that year of 180 000 tonnes. For 1985, catch predictions have

been made for a range of values of fishing mortality, and the results
are given in Table 5.9 and are presented graphically in Figure 5.1.D.

Possgibilities for Improving the Bxploitation Pattern by increasing
the Minimum Landing Size

The current minimum landing sizes are 32 cm in the Norwegian zone

and 30 cm in the EC zone. The corresponding minimum trawl mesh

sizes are 100 mm and 80 mm. TUsing a selection factor of 3.8, the

50% gelection lengths are 38 cm and 30.4 cm. PFor trawlers, the
minimum landing size can be related to the minimum mesh size.
However, the purse-seiners, which take the majority of the smaller
fish, use non~selective gear and tend to catch fish mainly in the
30~37 cm length range. A significant increase in the minimum landing
size is likely to affect the viability of the pnrse-seine fishery.

ICELANDIC SAITHE (Division Va)

Landings

Landings of saithe from Division Va are given in Table 6.1

and are shown in Figure 6.1.A. Since 1977 landings have been
fluctuating without trend between 50 000 and 70 000 tonnes. The
1981 catch was 59 000 tonnes, followed by an increase to 69 000
tonnes in 1982. Preliminary figures for 1983 show a decrease to
59 000 tonnes.

Age Composition

There was no need to revispe the 1982 age composition used last year.

Provisional age composition data for 1983 were available for landings
by Iceland, which represented 97% of the total landings. These data

have been used to calculate the age composition of the total landings
used as input for VPA (Table 6.2).

Weight at Age (Table 6.3)

Weight at age data were available for the Icelandic catech in 1983. For
the predictions, the average of the catch weight at age data for the
years 1981-83 were used for both catch and stock biomass calculations.
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Fishing Mortality and Stock Values from VPA
Estimates of fishing mortality (Table 6.5)

The Icelandic saithe fishery can generally be divided into two com-
ponents, i.e., gill-net fishery during the winter season, and a trawl
fishery throughout the year. The gill-net fishery, which accounts for
1/3 of the total saithe catches, exploits mainly the spawning saithe,
whereas the trawl fishery is more directed towards the age groups 4-8.
This fishexry accounts for about 60% of the annual total landings. The
saithe fished by trawlers are more or less by-catch in the fishery for
cod and redfish. Depending on the availability of saithe, cod and
redfish, the exploitation pattern on saithe may vary from year to year.
Bearing this in mind, the Working Group decided that the use of
separable VPA to estimate fishing mortalities was not an appropriate
method as it assumes a constant exploitation pattern. It was, therefore,
decided to use the same method as the Working Group has used in the

most recent assessments, i.e., to determine an exploitation pattern from
a reference period (1978-1980) and then to scale this to the estimated
level of fishing mortality in 1983.

A plot for F(4_3 derived from this VPA versus effort of Icelandic
trawlers diverted to saithe (Table 6.6) showed no clear relationship
Figure 6.2.2). On the other hand, there was significant correlation
T = 0.87) when the cpue was plotted against the biomass of 5-8 year
old saithe plus a 50% proportion of the biomass of the 4 year olds
(Figure 6.2 ). This VPA was adopted and the calculated F values for
earlier years from the VPA are given in Table 6.5, and the trend in
F(4_9) with time is plotted in Figure 6.1.4.

Spavning stock biomass and recruitment

Spawning stock biomasses are shown in Figure 6.1.B and Table 6.4,

After a decline from 1969-77, the spawning stock biomass appears to have
stabilised at a level similar to that in the mid-1960s of 160 000
tonnes.

Back-calculated estimates of recruitment at age 1 are plotted in
Figure 6.1.B. Recruitment has fluctuated in recent years without any
clear trend. Information so far available indicates that the 1980
year class is a poor one. Therefore it has been set at the same low
level as the 1978 year class (22 million at age 3) (Table 6.4).
Accordingly,the F inputvalue for this year class at age 3 was adjusted
to give this result. No information is available on the strength of the
year classes recruiting to the fishery except for the 1981 year class
where there is some preliminary indieation that this year class is at
least of average size. For the catch projections, the 1981 year class
was set at the same value as the long-term average (R3 = 49 000), but
the 1982 and 1983 year classes have been taken to be egual to average
abundance of 3 year olds in the recent 1976-~80 period (33 = 37 OOO).

Yield per Recruit

The yield per l-year old recruit and spawning stock biomass per recruit
shown in Figure 6.1.C have been calculated by using the exploitation
pattern and weight at age data given in Table 6.7. Compared to the
present fishing mortality, F(4_9) = 0.34, the reference values Fmax=o'42

and Fo.l = 0.16.



-8 -

6.6 Catch Predictions

The input data for catch projections are shown in Table 6.7+ 'The
projections are based on the 1978-80 exploitation pattern which was
also used as input to the VPA.

National catch quota on saithe in 1984 is the same as the recommended
TAC of 70 000 tonnes, thus F 4-6) was set at a value of 0.46 in 1984.
Due to a restricted cod figheéry in 1984, it is expected that the
enforced quota on saithe will be taken. The results of the catch
options for 1985 and the spawning stock and total biomasses in 1986
are given in Table 6.8 and Figure 6.1.D.

Te WEST OF SCOTLAND SAITHE (Sub-area VI)

7.1 Landings

0fficially recorded landings of saithe from Sub-area VI are shown in
Table T.l. French landings recorded in Bulletin Statistigue for
recent years (1980-82) have been lower than scientific estimates of
landings. It was felt that the scientific estimates were more
representative of true landings, and these figures were used in the
assessments., Estimated landings for the years 1980 onwards have,
therefore, been reviged upwards by about 10%. The trends in landings
are gshown in Figure 7.l.A, Landings in 1983 are estimated to be

26 127 tonnes, which is a small increase over recent years.

7.2 Age Composition (Table 7.2)

Age compositions for 1983 were provided by England, France and Scotland
and they accounted for 97% of the total landings. Minor changes and
corrections were made to the catch at age data from 1981 onwards in
line with the revised total landings.

T3 Weight at Age
Weight at age data for 1983 were provided by England, France and
Scotland. The estimated mean weights at age for 1983 shown in
Table 7.3 are similar to previous years. Values of weight at age
used in predictions are shown in Table 7.7 and are the means for the
period 1981-83.

T4 Fishing Mortality and Stock Values from VPA
7.4.1 Estimates of fishing mortality

Estimates at previous Working Groups have indicated that fishing
mortality on the West of Scotland stock is low and is not sub-
stantially different from the assumed natural mortality of 0.2. It
should be noted that a characteristic of VPA is that it is con-
vergent for % at age regardless of input mortalities. This means
that 7 also has a low value and makes estimates of F very sensitive
to alternative hypotheses about M.

No demonstrably effective methods for determining terminal Fs for
this stock are known to the Working Group. A self-tuning method

was, therefore, adopted. Mean values of F at age over the period
1979-81 were used as input values to VPA and iterations were per-
formed until the new calculated means differed neglegibly from the
input values. Fs on ages 1 and 2 were then adjusted to reduce
recruits in 1982 and 1983 at age 1 corresponding to the mean recruit-
ment for the years 1977-81. This particular solution depends on

the assumed value of F on the oldest age group of 0.1.
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A new cpue index based on French data was presented to the Working
Group. This index is based on data disaggregated into area and time
strata and employs a multiplicative model of the kind described in

the Working Group on the Use of Effort Data in Assessments (Anon.,
1981). The index was used to derive an index of overall international
effort (Table 7.6 and Figure 7.2), The index of effort indicated a
continued decline, which is reflected in the value of F

Decreasing terminal F in VPA in order to reproduce the effort changes
more closely was unsuccessful.

Spawning stock biomass and recruitment

Historical spawning stock biomass figures are shown in Table 7.7 and
Figure 7.1.B. The estimates of spawning stock for the years 1977
onwards indicate a gradual declining trend though year classes
recruiting to the spawning stock in the future are likely to check
this trend.

The estimated number of recruits at age 1 is shown in Table 7.5 and
Figure 7.1.B. For catch predictions a recruitment value of 26 000
was used for 1984-86, which approximates to the mean value for the
period 1977-81 obtained from VPA.

Yield per Recruit

The Y/R and spawning stock biomass per recruit curves are shown

in Figure 7.,1.C.The analysis suggests that the present level of §(3-6)
lies between Fj ; and Fp,y (see Table 7.8) and is close to Fg,7.
Management recommendatlons in recent years have assumed that the

level of fishing mortality is close to Fg,1 (Anon., 1983), It should
be stressed that equally valid alternate hypotheses concerning natural
mortality alone can radically alter the level of fishing mortality

in relation to Fp,] obtained from the Y/R analysis (see Appendix).

The analysis presented in Figure 7.1.C offers no basis whatsoever
for assuming that Fg3 (3-6) = Pp,1. Status quo recommendations
should be made without reference to Fg,7.

Catch Predictions

Input data for catch predicitions are shown in Table 7.7. Catch options
for 1985 are shown in Figure 7.1.D and Table 7.8, Status guo catches
far 1984 and 1985 are expected to be 25 000 tonnes and 24 000 tonnes,
respectively.

Separable VPA

Trial runs were made using SVPA for the years 1976-~83. Log catch
ratio residuals were generally rather high (e.g., see Table 7.9 ).
Values of terminal F which produced declining trends in time of F(I)
comparable to effort data were low and implied very low fishing mor-
talities in 1983 (F3-6 = 0.07). The fishing pattern calculated by
SVPA was similar to that obtained for the conventional VPA as
expected., The value of using SVPA for this stock is inconclusive.
In view of the high residuals and exceptionally low F suggested by
the method it was not used in the assessments.

THE DEMERSAL FISHERTES ON THE FAROE PLATEAU

Catch _and Effort Data

Based on the Faroese FISKHAG statistical system introduced in 1973
(see Coop.Res.Rep., No.91), catch and effort data are available for
the Paroese vessels fishing for saithe, cod and haddock on the Faroe
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Plateau. For the smaller boat groups these data are available by
trips, and for the larger vessels by hauls,

The data have been split on vessel categories, the details of which
are given in Table 8.1, In this table and Figure 8.1 the trends in
nominal effort and corresponding catches of the three main species

are shown. The nominal effort is total effort by vessel category,
irrespective of which species it has been directed at. A real
problem, therefore, in using these data is how to account for eventual
shifts in directivity.

Although these data go back to 1973 it is difficult to make use of
the data before 1977, because of the profound changes in the fishery
in the Faroe area following the introduction of the 200 mile fishery
zZone .

Statistical Analysis of the Catch/Effort Data

The Working Group on the Use of Effort Data in Assessments (C.M.
1981/G:5) had a look at these data. They tried to estimate the catch
rate of cod as a result of a vessel category factor, a month factor
and a year factor. The result showed good general correspondence with
trends estimated from VPA analysis.

Some later runs on the data show that the fleet category factor
explains a large part of the variation.

The question about the directivity of the effort might be solved by
including an area factor. A change in directivity would be expected
to show up also as a change in fishing area.

During the meeting it was not possible to make any closer analysis of
the data.

The Group recommends that for next year a more thorough statistical
analysis of the effort data should be ready prior to the Working
Group meeting, as the time available during a Working Group meeting is
far too limited to perform any analysis in depth of the basic data.
This analysis should attempt to correct for changes in directivity,

so the effort data can be correlated with the fishing mortality on the

different species.

Qualitative Description of the Different Demersal Fisheries

Before describing any further analysis, a qualitative description of
the characteristics for the main vessel categories is given below.

The catchability of the two long-line categories would not be
expected to have increased over the period 1977-83 because of
technical improvements. The long-line fishery is a mixed fishery for
cod and haddock and is known to have a lot of variability due to
features inherent in the gear (saturation, influence of the relative
abundance of the two stocks, bait quality and size, etc.).

The two size categories of single-boat bottom trawlers would be
expected to show an increase in efficiency due to technical improve-
ments and also to a learning factor as the Faroe area was relatively
unknown ground for Faroese trawlers, when the Faroese fishing zone
was established in 1977. From 1980 and onwards there is a shift from
single-boat trawling to pair trawling, and the same increases will
apply for the two pair trawl categories,

In addition to the vessel categories mentioned there are gill-netters,
hand-liners and open boats participating in the fishery.
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The increase in effort by trawlers has especially meant an increase
in the landings of saithe and other species (redfish and blue ling in
deeper waters), but the smaller trawler groups have during all the
years taken a fair amount of cod and haddock. )

Some special features in the 1983 situation should be mentioned. The
relation of price/catch rates between cod/haddock and saithe went

in favour of cod/haddock and in the spring difficulties in selling
saithe at a reasonable price led to a stop in saithe landings for

% weeks.

The fishery for cod and haddock will take place generally in shallower
water than the main fishery for saithe. A movement of trawlers to
shallower waters could also mean a shift towards exploiting younger
age groups of saithe.

Analygis of the Data during the 1984 Working Group Meeting

Data for 1983 were only complete for some vessel categories. TFor the
larger vessels, data for the first 6 months were available in the
database. Values for total annual nominal effort by the larger
vesgsel categories were estimated by raising the half-year value by

a factor calculated on data from the previous year.

The Working Group agreed to try to use the total nominal effort data

in the Rho-method (C.M.1982/Assess:8). It was realised that it would
have been advantageous to use a model which made it possible to
estimate changes in catchability by fleets, but no program was avail-
able to make these calculations. It was also appreciated that the Rho-
method with total effort data does not take into account changes over
the years in directivity and/or area-time of the fisheries of the
different fleets.

The Rho-method gave for all three species very unlikely results and
it was agreed not to rely on it.

The apparent changes in directivity (see below) might precisely be the
reagson for the failure of the Rho-method.

Caloulation of a Crude Index of Changes in Total Effort

In order to get some use of the effort data, a crude index of total
effort over the years was calculated by the formula:

Eo-g1,1
7 L § Sl x 683 i T, § ¢

79-81 83,1 m o, 4834 . _79-81
a3 % Cg3,1 Ca3 i Cr9.81,1
Bgy,; = Bffort 1983 fleet ij

C79—81,i = Average catch 1979-81 fleet i, etc.

This formuls is essentially the same as given in the Appendix to

the North Sea Roundfish Working Group report 1982 (C.M.1982/Assess:8),
but using nominal catches instead of catch in numbers. The problems
with the change in the directivity remain unsolved. The following text
table gives some indication of the shift in directivity for two groups
of single-boat trawlers:
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Catches in numbers, per effort of cod and saithe for some
selected age groups by two Faroese trawler classes.

Year Trawlers < 1 000 HP Trawlers > 1 000 HP
Saithe Cod Cod/Saithe Saithe Cod Cod/Saithe
(4-8) (3-6) ratio (4-8) (3-6) ratio
1980 37 8 0.22 27 | 19 0.70
1981 30 9 0.30 71 43 0.61
1982 82 11 0,13 33 41 1.24
1983 56 40 0.71 33 65 1.97

9
9.1

9.3

The calculated index of total demersal effort is shown in Table 8.2.
Basic data for the calculation are given in Table 8.1.

As it can be seen, the cod/saithe ratio more than doubles from the
period 1980-81 to 198% for both categories for the age groups con-
tributing the majority of the catch. It was not possible during the
meeting to estimate how much of this increase can be ascribed to a
change in directivity and how much to changes in recruitment, but there
can be no doubt that there has been a change in directivity. This means
that by using the crude uncorrected effort index for calibrations of

the VPAs, the fishing mortality in 1983 for cod will probably be under-
estimated and the fishing mortality for saithe overestimated, at least
for the older age groups of saithe in deeper waters.

FARQE SAITHE (Division Vb)
Landings

Preliminary catch data indicate a total cateh of 39 274 tonnes from the
Faroe saithe stock in 1983 (Table 9.1, Figure 9.,1.A). This is an
increase of 8 294 tonnes compared to 1982, TForeign catches constituted
less than 1% of the total catch in 1982. The Faroese catch increased
by 8 156 tonnes in 1983,

Age Composition

Age compositions for 1983 were available for the Faroese landings only.
The French and Federal Republic of Germany landings were distributed
according to the age distribution of catches by Faroese trawlers of more
than 1 000 HEP. The Norwegian catch at age was estimated from Faroese
gill-net catch at age compositions.

Weight at Age (Table 9.3)

The weight at age data used by the 1983 Working Group were used for the
years prior to 1983. No weight at age data were available for the

1983 landings. The 1982 data for 1983 gave an SOP discrepancy within
3% of the nominal landings and were used in the assessment.

For the predictions, the average weight at age used for the years 1981
and 1982 was used.
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Fighing Mortality and Stock Values from VPA
Estimates of fishing mortality

The exploitation pattern in 1983 was assumed to be average of the
pattern for the period 1979-81. The level of fishing mortality in 1983
was chosen by using estimates of total effort for saithe (Table 8.2).

The table indicates that the effort was constant for 1979-8l. As the
effort in_1983 was found to be 51% higher than the average effort for
1979-81, FBB was estimated in accordance with this.

The VPA results are given in Table 9.4, and trends in fishing mortality
are shown in Figure 9.1.A.

Spawning stock biomass and recruitment (Table 9.5, Figure 9.1.B)

The spawning stock biomass has been declining since 1972, No independent
estimates are available for the strengths of recruiting year classes.
From the VPA the recruitment appears to have varied extensively with

the recruitment of l-year olds between 20 and 40 millions in

the period 1961-66, between 50 and 70 millions in the pexriod 1967-70,

and between 15 and 35 millions in the period 1971-78. In recent years,
the 1978 year class is of the same order as the 1971-~73 year classes,

and the same seems to be the case for the 1980 year class.

Yield per Recruit

Curves of yield and spawning stock biomass per l-year old recruit are
plotted in Pigure 9.1.C. Fishing mortalities in 1983 (F(4_8) = 0.45)
is equal to Fmax’ Fy,1 equals 0.19.

Catch Predictions (Table 9.7, Figure 9.1.D)

Input data for the catch predictions are given in Table 9.6. The year
classes 1981 onwards are assumed to be average of the 1970-80 year
classes (R1 = 27.2 x 106). In Table 9.7, the yield in 1985 and the
spawning stock biomass for 1986 are given for different assumptions of
fishing mortality in 1985 on the basis that fishing mortality in 1984
is unchanged from the 1983 level.

The estimate of landings in 1984 and 1985 is, to a large extent, dependent
on the estimate of the 1980 year class. Assuming an average year class
strength in 1980 will reduce the predicted landings in 1984 with
approximately 7 000 tonnes.

FPAROE COD
Faroe Plateau Cod
Landings (Table 10.1)

Preliminary catch figures indicate a total catch in 1983 of 38 119 tonnes
from the Faroe Plateau stock. This is an increase of 16 635 tonnes or
77% compared to 1982. Non-Faroese landings of cod from the Faroe

Plateau were less than 1% of the total landings. The total landings in
1960~82 are shown graphically in Figure 10.1.A.

Age composition (Table 10.3)

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
Federal Republic of Germany data were distributed according to the age
distribution of catches by the larger Faroese trawlers (more than 1 000 HP).
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Weight at age (Table 10.4)

As no weight at age data were available for the 1983 landings, the
weight at age for 1982 was used. This resulted in a SOP discrepancy
of 10%. TFor the predictions, the average weight at age for the
period 1977-82 was used. However, these weights needed to be
corrected by 10% to account for SOP discrepancies.

Estimates of fishing mortality

The fishing mortality for 1983 was estimated in the same way as
for Faroe saithe (Section 9.4.1), using the relative effort

figures arrived at in Table 8.2 (see also Section 8). This gives
an Fgz = 1.15 x F79-81' The exploitation pattern in 1983 was

set egual to the aVerage exploitation pattern for the years 1979-81.

Results of VPA (Tables 10.5 and 10.6)

Fighing mortalities in each calculated from VPA are given in
Table 10.5, 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 10.1.A.

Spawvning stock biomass and recruitment

Bstimates of spawning stock biomass (age groups 4 to 10+) are given
in Table 10.6 and shown graphically in Figure 10.1.B. The
estimated number of recruits at age 1 for the year classes 1961-81
are given in Figure 10.1.B. Estimates of year class strength from
O~-group surveys are not sufficiently reliable to predict the
abundance of recruiting year classes and, therefore, the 1982-83
year classes have been assumed to be equal to the average calculated
for year classes 1961-80 (22.7 million at age 1). The current
apsessment indicates the 1978 year class to be above average and
the 1980 year class of the same order of magnitude as the very
good 1972~73 year classes.

Yield per recruit

Curves of yield and spawning stock biomase per l-year old recruit
are plotted in Figure 10.1.C, using the data given in Table 10.7.
The estimated fishing mortality in 1983 (F(3-6) = 0.42) is larger
than Fy,. = 0.26, and Fo.l = 0,13,

Catch predictions

Data used in the catch predictions are given in Table 10.7, and
the results are given in Table 10.8 and plotted graphically in
Figure 10.1.D. If fishing mortality is maintained at the 1983
level (F 3-6) = 0.42), landings of 37 000 tonnes are predicted in
1984 and of %5 000 tonnes in 1985.

These predictions depend on provisional weight at age dats and are
liable to be revised.
Faroce Bank Cod (Table 10.2)

The landings of cod from the Faroe Bank are presented in Table 10.2.
No attempt was made to assess this stock.
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FAROE HADDOCK

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

Landings (Tables 11.1 and 11.2, Figure 11.1.A)

Landings in 1983 were 12 800 tonnes, which is a slight increase of
1 000 tonnes compared to 1982, The landings were almost exclusively
by Faroese vessels.

Age Composition (Table 11.3)

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.

Weight at Age (Table 11.4)

The weight at age data used by the 1983 Working Group were used

for the years up to 1982. TFor 1983, no weight at age data were
available, and for this year's landings the weight at age data from
the 1982 landings were used. These gave a SOP discrepancy of 12%.
In the predictions the average weight at age for the years 1977-80
and 1982 was used (no original data were available for 1981).

Estimates of Fishing Mortality

The fishing mortality for 1983 was estimated in the same way as for
saithe and cod in the Faroe area, using the relative effort values
arrived at in Table 8.1 (see Section 8). This gives an Fgy = 1.22 x
F79_81. The exploitation pattern was assumed to be the safie as the
average exploitation pattern for the period 1979-81.

Results of VPA

Fishing mortality

Estimates of fishing mortality in each year calculated by the VPA are
given in Table 11.5, together with the input values for 1983 and

for the oldest age in each year. The trend in fishing mortalities

is shown graphically in Figure 11.1.C.

Spawning stock biomass and recruitment

Spawning stock biomass (Table 11.6, Figure 11,1.B) was relatively
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 110 000
tonnes. By 1981, the spawning stock had returned to a lower level.
The estimated numbers of recruits at age 1 are given in Table 11.6
and Figure 11.1.B.

In recent years, the 1972-74 year classes were the largest on record,
but the recruitment subsequently declined and the 1977 year class
appears to have failed completely, and the 1978 and 1979 year classes
have also been very small compared to the average. The 1980 year
class seems to be above average.

Yield per Recruit

The Y/R curve given in Figure 11.1.C has been calculated using the
exploitation pattern assumed for 19837 and the mean weight at age
for the years 1977-80 and 1982,

The present level of F(4-6) = 0.28 is close to Fy ; = 0.29 and below

Foax = 0.60.
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Catch Predictions

Catch predictions were made for a reecruitment level of 37,7 million
1 year old fish (average of year classes 1966~80) for the year
classes 1982-85, and using the input data given in Table 11.7. The
results are given in Table 11.8 and Pigure 11.1.C.

PREDATION MORTALITY

Reference was made to papers by Daan (1983) and Gislason (1983)
reporting results of stomach sampling in the North Sea. The latter
was more specifically devoted to predation by saithe and emphasized
the low number of fish encountered during surveys, especially in the
second and fourth quarters, and the limited range of length groups
sampled. Both papers summarise results of predation by saithe but
not on saithe.

No quantitative evidence on cannibalism was available to the
Working Group and its effect is undetermined.

Thus, at present there are no adequate data available for estimating
the effect of predation on the magnitude of natural mortality and
its variations with time.

COMMENTS ON WEIGHT AT AGE DATA

For most of the stocks dealt with by the Working Group, constant
weilghts at age in the stock have been used up to the late 1970s,
and only in recent years were these weights estimated according to
the values observed each year in the catches. It is possible that
weight at age could be estimated annually for the earlier part of
the time series. If this were to be done, estimates of stock
biomass may be changed. However, the magnitude or direction of any
changes cannot be anticipated. ’

Although highly desirable, a better description of maturity at age
using an ogive instead of the usual knife~edge array is not
possible at present; past values would still be more difficult to
revise, since one may suspect that fecundity is very sensitive to
environmental conditions.

The appropriateness of mean weight in the catch as an estimate of
weight in the stock on the 1st of January is also questionable as
the former is mainly influenced by the seasonality and geographical
digtribution of the different fisheries aimed at saithe and

their relative level of effort in each year, while the latter should
be independent of this effect. In addition, the consistency of the
catch weight data raises questions, since different countries
estimate them in different waye and adjust either catch numbers or
mean weights for SOP discrepancies.

These effects are of minor importance for short-term predictions,
but the Working Group recommends that the data series of weight

at age, as they exist in ICES data files or reports! tables, should
be used with extreme caution for any other purpose,

OTHER ITEMS

The Working Group agreed to prepare for the next meeting a review
of national fleets participating in saithe fisheries, either
regularly or potentially during the mixed demersal stock fishery.
This review need not be based on very detailed data, but should aim
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at providing a synthetis of information on such items as physical
characteristics of the fleet categories (number, length or power class,
gear, possibly crew, and usual trip duration), seasonality and grounds
worked. Comments on the evolution of these categories during recent
years and, if possible, expected changes in the near future would be
particularly useful to provide the Working Group with the necessary
information, when trends in fishing mortality or fishing pattern are
discussed.

An example of the type of data required can be found in the report of
the Industrial Fisheries Working Group 1983 (Doc. C.M.1983/Assess:7).

The review will be prepared by correspondance and eventually annexed
to next year's report.
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Table 3.1 Summary of total landings of SAITHE from the main fishing

T 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 9.1, '

(IV + I1Ia includes industrial fishery by-catch by
Denmark and Norway)

Fishing area

Year T+HII IV+II1a 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 59 001 30 103 23 647 415 239

1982 178 327 160 430 68 923 30 980 23 722 462 382

1983%) 158 206 165 912 58 280 39 274 26 127 447 799

%) Provisional



Table 4.1 Nominal catch (tonnes) of SAITHE in Sub-area I and Divisions IIa and IIb,
1974-83.
(Data for 1974-82 from Bulletin Statistique.)

Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 l983x)
Belgium 5 47 1 - - - - - - -
Faroe Islands | 46 28 20 270 809 1117 532 236 339 539
France ST | 3 156 5 609 5 658 4 345 2 601 1 016 194 82 537
German Dem. Rep. 29 466 , 28 517 10 266 7 164 6 484 2 435 - - - -
Germany, Fed. Rep. 33155 | 41 260 | 49 056 | 19 985 | 18 190 | 14 823 | 12 511| g 413 7224 | 4 931
Netherlands - l - 64 - - - - - - -
Norway 152 699 122 598 131 675 139 705 121 069 141 346 128 878|166 139 169 936 | 150 741
Poland 2 521 ‘ 3 860 3 164 1 35 - - - - -
Portugal -] 6430 7 233 783 203 - - - - -
Spain 7 075 l 11 397 21 661 1 327 121 685 780 - - -
Sweden - 8 - - - - - - - -
U.K. (England & Wales 3 001 2 623 4 651 6 853 2 790 1170 794 395 731 1 252
U.K. (Scotland) 103 140 73 82 37 - - - 1 -
USSR 28 931 13 389 9 013 989 381 3 43 121 14 206
Total 264 121 233 453 242 486 182 817 154 464 164 180 144 554| 175498 178 327 | 158 206

*) Preliminary

_6‘[_




Table 4.2 YIRTUAL POFULATIUN AwALYSIS

NORTH-EAST ARCTIC SAITHE

CATCH IN MUMBERS UNIT: [HOUSANDS
1974 1975 1970 1y v Ty 197y 1964 1931 1962 1933
1 1 1 52 121 1011 9Nz 430 127 157 4371
2 21159 81007 54151 31062 YR 28354 18220 T0eo6/r 17225 11139
3 o737 6N3%z 125040 Y904 Y 4969 01942 4N7ya wE954 347532 19529
4 441027 11691 306 34317 20ues 235320 30044 21622 051u2 22297
5 15671 16366 7947 104D 12470 1a1de 22711 21524 120N 25266
) 29419 4630 3712 21062 4> 34 Lhyin 05(0Y 3019 8212 3U97
7 1274R 78704 342y 3¢ 1467 291 32100 2550 1054 2725
8 43012 H7GY 3212 14506 Tehs Yol 1350 201s 1251 1081
k4 3257 2914 2079 Tullo 234 1350 R4 369 401 573
1N 2545 2354 1724 GH5 I(h 430 /34 279 203 195
11 1436 1937 10491 463 obb 305 4 252 2N 177
12 1444 124> [5-¥4 244 0o’ 2ol 404 34 12 T
13 432 459 4y 211 & 24 Tox e Tay 76 134
T4 203 2ot 141 59 251 2z2 2587 95 v7 HY
15+ 244 239 ns 15 299 it o Ly 42 164

FOTAL 164593 198926 2410598 146642 1485158 139904 Trsibo 147352 141695 ran

-0z -
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Tahlae_4:4 VIRIUAL POPULATION AMALYSIS

MORTH=EAST ARCIIC SAITGdHE

FISHILG MORTALITY CORFFICIFNHT UNIT: Yrar-i fIATURAL AURTALITY COLFFICIRELT = (.71

1974 197> 1970 I T 19T Y 1Y ol 1931 1Yol T35S TYsuU=32

1 0n.an a.0n a.nno n.nn (AN n.on it nn .0 n.an n.an [UP I
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3 .04 n.sy a,.9Nn n.74 .ol noah Auoe N, 3% N. 44 0.45 Babd
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K4 n.3o n.2v D.50 N.3v n.37 Al 44 .1 n.26 N.45 .27 27
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Teble 4.5

VIRIUAIL

NORTH~EAST ARCTIC SALTHE

STOCK STZF Iid HUMHERS

3I0MASS

FOTALS

UNIT:

ALL VALUES ARE GIVEN FOR

TOTAL 0
SFS 0
TOT.RIV T
SES 3101
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451315
2N6243
84573
1NyR2i
39049
L5585
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132034
9NA7 R
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1 JAHUA
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T
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197y
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T47n¢n
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[
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Sdh

¥95
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5%0y7o
1425464
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52961
LF4%Y
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3533
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Si2
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G712y
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234420
104735
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132054
Ye3u5
106553
160376
23441
196032
45273
4oz
1390
1126
rJl
/31
397
Son
T ut)
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1neher
60T 3n
56192
73514
7896
3716
2756
2660
124
035
466
498
256
0HY

549901 5630746

53077
5190712
1145010

70250
Luyy i3
T02ANG

bl L X

18764
21395
25971
24717
3092
4682
289
1662
418
4n7
283
28¢
49y
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Table 4.6 North-East Arctic SAITHE.

Catch, effort and catch per unit of effort from Norwegian
trawlers in Division ITa 1973-1983.

Side trawlers

Stern trawlers

Catch Effort Cpue Catch Effort Cpue

(tonnes) | (hours) (kg/hour) (tonnes) (hours) (xg/hour)
1973 10 920 31 487 347 3 602 54 159 67
1974 13 878 33 026 420 4 837 91 398 53
1975 10 545 24 636 428 3 009 82 274 37
1976 11 594 27 854 416 5 060 114 430 44
1977 13 609 32 8ol 415 8 004 138 597 58
1978 10 048 25 823 389 13 077 169 930 77
1979 13 566 28 306 479 14 364 202 702 71
1980 11 935 23 396 510 25 390 108 727 234
1981 14 581 24 098 605 43 241 124 896 346
1982 36 489 116 868 312
1985%) 3576 | e676s | 389

95) Preliminary, log-books from only tke larger trawlers
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Table 4.7
LIST OF INPUT VARIABLES FOR THE ICES PREPICTIOHN PROGRAI!

SAITHE-ARCTIC PRED

FIRST YEAR: 19384
LAST YEAR: 1990

HT IN
CATCH

WEIGHT IN
THE STOCK

YEAR RECRUITHMENT
thousands
1984 313000,
1985 313n00.
1986 3146000.
AR
MATURITY WEIG
AGE STOCK SIZE F AT AGE gl OGIVE THE
thousands
1 313000.9 0.009% 0.20 0.000
2 26N356.0 n.12n n.20 0.000
3 78764.0 0.450 Q.20 0.000
4 21395.0 n.570 n.20 0.00nN
5 25971.0 0.740 0.20 0.u0n
6 28717.0 N.500 n.2n0 1.000
7 26%2.0 0.429 0.24) 1.000
3 4083.N n.s56n n.z20 1.000
9 12389 .10 9.271) n.z2y 1.000
1 1062.0 0.35N n.20 1.n00
11 413.0 0.32Nn 0.20 1.000
12 407.0 0.300 n.20 1.100
13 285.0 0.350 N.20 1.000
14 237.N N.350 n.20 1.00nN
15+ 499.0 0.350 0.20) 1.000
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Table 4.8. Catch predictions and management options.
Species: SAITHE Area: North-East Arctic
1983 1984 Management 1985 1986
option

Total F Stock Spawn. F | Total for 1985 Stock| Spawn. 7 Total Stock Spawn.

land~- (3~8) | biomasq stock (3-8)| 1ana- biom.|stock (3-8)| land- | biomass stock

ings biom. ings biom. ings biom.

158 0.55 521 141 0.55 126 FO.l 574 112 0.17 49 748 123
?max 0.30 85 702 108
F65=F83 0.55 137 634 87
Fgs=0 0 0 812 143
Fgg=0.2 Fy; 0.11 32 770 129
Fgg=0.5 Fy; 0.28 76 714 112
Fg5=1:5 Fygz 0.83 186 571 69
F85=2.O F83 1.10 225 520 55

Weights = t x 100

Recruitment = 1960-79, R, = 318 x 106

Stock biomass = 1+ fish
Spawning stock biomass = 6+ fish
Exploitation pattern

1980-82 average.
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Table 5.1 Nominal catch (tonnes) of SAITHE in Sub-area IV and Division IITa, 1974-1983
(Data for 1974-1982 from Bulletin Statistique)

Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 19835*
Belgium 33 81 127 107 44 14 13 12 4 8
Denmark 8 388 10. 149 15 111 | 17 334 10 372 10 461 10 370 6 454 10 114 10 392
Faroe Islands 581 - 287 425 318 213 407 1 020 614 746 346
France 28 619 24 396 32 552 | 41 022 38 122 40 983 37 306 42 649 47 064 49 697
German Dem.Rep. 5 816 5 882 2 088 2 430 2 404 1 504 925 - - -
Germany Fed.Rep.| 20 589 18 622 38 698 | 26 860 25 982 18 780 11 095 8 246 13 517 14 614
Tceland 5 1 - - - - - - - -
Ireland - - 119 126 88 - - - - -
Netherlands 14 504 8 917 6 101 7 270 5 135 1 466 245 123 36

Norway 9 246 12 483 17 856 | 14 949 17 627 17 575 47 959 55 882 70 464 77 439
Poland 22 203 35 304 35 819 | 12 378 5 661 6 104 2 404 698 793 415
Spain 308 249 - - - - - - - -
Sweden 1187 913 1271 1275 990 211 342 156 372 369
TK gEngl./Wales 4 353 3 472 6 300 6 822 8 382 6 256 4 879 4 309 5 627 2 993
UK (Scotland) 10 956 8 898 13 034 | 11 366 14 330 8 257 6 525 6 529 8 136 5 752
USSR 104 500 110 743 83 669 | 46 385 10 161 2 015 - - - -
lSub-total 231 288 240 397 | 253 170 | 188 642 | 1%9 511 | 114 033 | 123 083 | 125 672 | 156 873 | 162 025
By-catch from

Tndustrial

Fisheries:

Denmark® 38 800 27 800 53 684 1 805 72 493 - - - -
Norwaya) 3 469 9 878 13 082 4 392 2 494 1 142 363 1 280 5 003 1 445
TOTAL 273 557 278 075 | 319 936 | 194 839 | 142 077 | 115 668 | 123 446 | 126 952 | 161 876 | 163 470

a

%) Preliminary
Data from national Laboratories

'b) In 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.
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Table 5.2

YIRTUAL POPULATIOHN

ALLALYSIS

NORTH SEA SAITAFR (FISHING AREA 1IV)

CATCH IN

OV e N

o= e N

(3N

14
15+

TIT AL

KUMS3ERS

19704

367N
14751
60630
315003
12451
24595
145204
502¢
V427

UKIT:

1975

1
72540
51247
23585

9Ny
6717
12460
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3299
1100

616

254

275

7/
)

190435

THOUSHIIDS

170

224
25125
2232640
51407
9552
5911
350y
bs b2
2974
TUos
Lot
255
121
101
66

526027

'l ‘)‘ l’ /

2530
T2yY9s
22567
5101
12914

b ish

317%

2902

3660

Tovs

£S5
5L
ETO]
123
12y

P20097

190X

1237
Tuyn
29504
2roflv
17251

5787

1102

10

/07
130
(3
4715
213

95
(DN

Tt5¢03

197y

RY4
16959
1INTo?
14756
12762

R
26470

B3

47N

207

[P

345

15 ¢

154

T

[yarau

1oy

s
11042
LY 5
Ty

yai
acl)3
4512

Y35

500

410

302

254

200

147

wil

o3uul)

1981

5595
1074
TAY 4

LN e

7Ny

4413

3207

5269

6732
295
349
245
297
255
235

71072

1962

1407
224 (4
23030
33759
10654

64 00

1816

13406

97 R
274
s
129
b
146
146

103512

10293
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Tahle_5.3 YIRTUAL PUPULATION ALALYSIS

HORTH S=A SALTHE (FISHING AREA IV)

MEAN WETGHT AT ASE OF THE STNCK UT IT: KILOGKAL

1974 1975 1974 177 1978 190y T9si 1987 1962 19383

1 n.zan n.snr n.znn n.snn o_4xn n.ern a.z3N n.zen n.srn

2 N.450 U.454 .45 ).450 N.4n 11,390 N.551 (o550 N.441)

5 n.e/sn .50 N.7rhn N.¢>n n.9xn A.sru N.a9n Taoaun n.9y5n

4 T.l00 1.0 1.1 60 . on T.h¢0l .o Toell) Tehol 1.040

5 1.790 To090 1. 790 [N &N Z2.2¢e0 z.550Q 747N 2.5nn 2.130

5 2. boll 2. bt 2.4 sl 2.buh Sl FaYol 20550 50020 2.060

14 5,280 r Z.590 5.540 Z.920 & 410) L3570 4,040 Z.520

3 L2490 4 2Ny 4.0 Sulet Soutill S.30n L9920 4430

P Lo9iN [ 4,710 e.nee S5.uvl 6.290N 5.400 5.43%0
(R 5,450 5.450 S.ubi) H.u50 3,051 Gub oo 7,220 0.0 N 5,210
T a.45N0 SIS} O.b51 G.4hn O.bo0 [ AN 7450 Toaun T.5uN o.635n
12 7.1010 7.hu ) IS T [ KA (L oh Y-t .61 7ot %At 6,360
15 BL0en LA 4l 7N d.070 ®.0(0N .2 00 7.Y6il Hau?n Ho4n 9.130
T4 v g Q.0 Y. HMG ESILN Y. oan G.140 2R I oY S W49 N 7,460
15+ TN A g.nnn Y, N v, 0nn $.nnn P L A 2.7°0N0 P.400 A il
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Tahle_5:4 VIRTULL POPULATION Ai ALYSIS

NORTH SEA SAIVHE (FTSHIKG AREA Iv)

FISHIMG MORTALITY COEFFICIENT uiIt: Year-i HATUKAL (QRTALITY CUOEFPFICIENT = [Frat]

19704 197> 19706 Twre 1974 T9vY (EXY) (] TYe? 1963 1974=50

A n.né n.nng .00 .07 1.:09 n.nez 0. n.026 A NIA n.nn7 n.NNe
2 .76 n.1s57 .157 [ U 145 nore b.o? D.118 LS/ 0.1351 0.12¢
b1 n.6vs n,4nz (AP ) N.e?2¢6 .45 n.1ei n.i>2 n.nys Q.20 n.159 n.220
4 n.o4v n.612 o922 Hounl BN.4¢5 N.3ué4 Ha1ov na192 0.245 h.245 1.5463%
b n.406 a3 Job0b N.u?y Db R4 n.res Ooasy N7y n.sul n.zan N.445
B N, 642 .47 Haloo J. 581 iJ.37% n.302 (.594 o350 j.245 N.27s 0,373
7 N, 440 n.53y Q.354% .44 n.2ve NLbye N a2y N.244 o245 n.2456 n.4n0n
s N.3s7% .50 IAsYs .60 0.2061 (1.341 0.347 ook ad>7 n.292 J.370
2 n.253 n.s6v N.235 n.s7¢ .21k n.175 0,234 nN_424 n_579 0,263 N.264
mm nN.7202 N.%1o0 .27 i)o36w D.7226 Ga17> H.224 0.354 D552 H.2t? n.2ny
11 n.sn? n.226 0.1 9n n.s70 N.2" n,1¢7 N.e 3 N340 n.iy« n.2is n.226
12 n.19n n.3ngs 0.2 1. ¢34 [CITE N.1¢1 .13 h.olo o1u5 Nn.220 1.271
1% n.33n N.772 N.?%c N.49y nN,224 n.are N.144 Nz N.354 1,202 n.i%e
Iz [AIATH N.b i (I 1.6y DIt [RTE 1.250 N.250 .25 o225 .25

Th+ n.4nn n_4nn n.4nn D.4ann n.,25n n.2sn .25 N.250 n.z2sn n.225 N0.250

¢ 3= uv)u n.s43 0,447 0.7%¢ .52 U.436 U347 L2 Yl .20 .20 0.2648
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TAanle_5«b

HORTH SEA SAITHE (FISHIMNG

VIRTUAL
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717322
160054
874322
455405

1984
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Table 5.6 North Sea SAITHE.

Effort and catch per unit of effort from

Norwegian and French trawlers.

Norwegian Norwegian French TOTAL EFFORT
YEAR side trawlers stern trawlers CPUB (in

CPUE | EFFORT CPUE | EFFORT index French units)

kg/n| b ke/h h
1974 .54 505 451
1975 .32 869 143
1976 .49 652 567
1977 45 433 018
1978 542 194 .38 375 887
1979 721 368 446 5 324 +39 297 585
1980 607 |1 355 704 16 918 .36 342 903
1981 619 |2 974 782 25 102 .36 352 700
1982 | 731 |3 047 918 | 42 286 .48 334 229
1983% | 870 |4 029 1244 | 26 965 .58 284 814

* Preliminary




Table 5.7 North S

NATURAL MORTALITY = 0.290
TERPINAL F 0.350
TERMIKAL S D.750
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ea SAITHE. Separable YPA.

REFERENCE AGE (FOR UNIT SELECTION) IS &

ITERATION ssa
i 02.84U5
30 R.2234
AFPRUX. COEFF. VARIATIOMN
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AGE 1 2 3
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Table 5.8

LIST OF IMPUT VARIABLES FOR THE 1CES

NORTH SEA SALTHE.

FIRST YEAR: 1936
LAS] YEAK:D 199N

YEAR RECRUITIMENT
tnousands
1954 210000,
1985 210000,
1986 2Tutn0.
AGE STOCK SIZE
thousands

ERENICTTION

VATURITY
JuIVF

PRGGRAL

WEIGHT I
[ HE CAICH
kilogram

WEIGHT I
thE STOUCK
kilogram

1 210u0u.0
2 171900.0
3 2100310
4 Y55 84,0
5 55527 .1)
6 56392.0
4 13052.9
S 12v04.0
9 30U05.0
10 2455.1
11 1181 .0
12 443.0
13 295.1)
14 382.0
15+ 440 .1}

F AT AGE "
v.uur J.2Uu
N.131 0,20
Joroy 0.2
V.245 nN.2i
J. 3040 .20
n.27¢% .20
U.2go0 Q.24
2.292 N.e
J.205 a2y
J.220 n,2y
U.220 .20
J.220 .20
d. 220 0.2
n.2<n N.20

).221) J.210)

Ja. Ul
n.oon
U.duny
0.000
T.0un
1.00n
(VIS
.00
T .L.uuy
1.000
1.uuu
.00
T..000
[N
T.000

0.310
0.510
L.y3u
T.030
2.30uU
3.740
5.900
4,910
5.840
VLU 70
7.22U
-390
6. 060
“.780
9.470

U.310
N.510
0.960U
T.030
2.30u
22040
3.97U
4.900
Y.04U
6.670
7.22U
7.390
s.00U
K180
9.470
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? Tegble 5.9. Catch predictions and management options.
i
bl
\(" . "
A . ' Species: SAITHE Area: North Sea (SA IV & Div.IIla)
1983 1984 Management 1985 1986
option
Total F Stock | Spawn. 5 | Total for 1985 Stock| Spawn. F Total Stock Spawn.
land-| - (3~6) | biomasq stock (3-6)| 1and- biom.|stock (3-6)| 1and- | biomass stock
ings biom. ings bioms ings biom. it
163 | 0.25 1 030 510 0.25 185 Foq 1 053 536 0.14 117 1141 713 ;
= ] f
Fmax 0.24 191 1 050 639 o .
_ S
P, =F . ! it
Fos=Tgs 0.25 195 1 045 634 i
Fgg=0 0 0 1 284 831 e
. | —————— y
| ; = = i
[ F85=0'2 F83 0.05 43 1 232 787
F85=0.6 FB_’; 0.15 123 1 134 707 .
F85=0.8 Fa3 0.20 160 1 088 670
F85=1.2 FBB 0.30 229 1 004 601

Weights in thousands of tonnes.
Recruitment 1982-86, Ry = 210 millioms
Stock biomass = fish a% age 1+
Spawning stock biomass = fish at age 5+
Exploitation pattern: as for 1983.

|
|
I
E

S S e e i = e men - e e i et s e [R— e e P et e e e e e



_9§_

Table 6.1 Nominal catch ('bonnes) of SAITHE in Division Va, 1974-1983.
(Data for 1974-82 from Bulletin Statistique)

Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983")
Belgium 2 371 1 638 1 615 1 448 1 092 980 980 532 203 224
Faroe Isl. 1 712 1 366 3 267 3 013 4 250 5 457 4 930 3 545 3 582 2 157
France 94 32 51 - - - - - 23 -
Germany, .

Ped.Rep. 18 627 | 13 820 13 785 10 575 - - - - - -
Tceland 65 169 | 61 430 56 811 46 973 44 327 57 066 52 436 | 54 921 | 65 124 | 55 899
Norway - 6 5 4 3 1 1 3 1 -
U.K.(Engl. -

& Wales) 8 845 8 643 5 024 13 - - - - - -
TU.K.(Scotland) 731 1 021 443 - - - - - - -
Total 97 549 87 956 82 001 62 026 49 672 63 504 58 347 59 001 | 68 933 58 280

x) Preliminary




Tabla_6:2 VIRTUAL POPULATION ANALYSIS

ICELANDIC SAITHE

CATCH Id MUMBEKS UHIT: THOUSANDS
1974 1970 110 1YY 19746 1279 173U 1981 1952 1983
2 Tl 16 29 b) n 0 il n n 0
3 1209 520 329 5y 544 4ol 135 257 Lob 40)
4 3404 2997 3224 2099 1165 2704 250% 550 1221 1469
Bl 2348 246179 314> 2650 243Y 1991 40356 4510 2926 13544
0 S1o0b4 1324 25350 Tent 1550 206 2551 54604 4317 2411
7 54052 3490 2154 1030 1275 1508 2419 1504 43501 43006
3 3334 2994 2507 TOG G 961 R 1612 14710 13¢5 2407
7 1303 1454 1534 1526 537 2ve 4ol HuY 1119 460
1 A4 711 104 v58 575 b6y 245 192 343 3406
[} 357 525 295 530 L) 509 P32 67 G5 Al
12 141 170 191 160 279 by 102 175 37 36
3 43 16u Q4 Al 139 isu S5y 130 58 11
14 13 2. &% 12 9 (24 29 136 27 24
1o+ 20 6 16 4y 55 u 23 72 5 42

TOTAL 1Iu27 17179 16948 12243 1aar2 14390 14020 15916 16500 14027

- l¢ -



rable_6°3 VIRTUAL PUPULATION ANALYSIS

ICELARDIC SAILTGHE

MEAN WEIGHT AT AGE OF THE STOCK UNIT: KILUGRAL
1974 1975 1970 1977 1973 197y 1980 1951 1902 1983
2 n.oon 0.nny H.oun 0.u00 Jaun 0.noy G.uuy n.uog D.uun 0.uno
3 1.120 1.120 T.120 1.720 T.120 1.720 1445 T.477 T.477 1.865
4 1.700 1.760 T.70l 1.760 T.ren T.760 T.093 2.uN4 2.01j4 2.229
5 2.730 2.7310 2.730 2.730) 2.730 2.750 2.032 2.574 2.574 3.151
) 4.290 4.291) 4.290 4.290 4,290 L.290G 3.6/ 3.457 5.457 4,199
4 5.54n 5.540 5.540 5.540 5.54N 5.540 5.324 4,630 40631 4.115
3 7.27n 7.270 7.271) (.270 (L2770 (.27 0.143 6.1%0 0.156 5.930
7 R.42N R.420 el $.420 A.42n R.420 6.563 &.820 6.420 7.5N09
1) 9.410 9.410 V.s1y P44 Yabin D 410 5.22/¢ 3.1147 3047 8.515
11 1n.000 0.0 10,090 10,000 19000 m.aen Y.nee 9.4N% 9.409 9.357
T2 100560 1D.561 T0.50l 10,560 T0.550 10, S0l 9299 9,205 9.205 9.557
13 110879 1T.870 1108700 11,570 11,370 T7.877 10.5n2 9.439 9.459 1N.235
T4 130120 13,129 15,120 13,120 15,120 13,720  11.3¢35 10,146 10.140 9.57%
A5+ 14000 14,000 14,000 44,000 T4.000 13,129 1i.072  a0.756  1N0.756  11.256

- g¢ -



Tehle_6.4

ICELALDIC

STOCK SIZE IN

VIRTUAL POPULATIOHR

SAITHE

HUMBERS

UNMIT: TOWMNES

ALL VALUES AKRE GIVEM FOR

2

3

4

b)

6

7

?

"

il

1

13

ih

1o+
TOTAL KD
SPS )
TOT.R101
SFES 8I0i

1974

31954
22823
13050
15957
197387
10889
Y375
4163
2606
342
626
193
43

2]

143740

54971
425339
327497

1975

29116
260161
17545
11715
1n092%%
135351
1n722
5052
2256
1234
2706
330
i20
203

139915

bho7s
240290
2 RR344

UNIT:

T JAMUA

1976

27126
32911
2N362
11660
7562
73505
7790
609l
2349
12711
’he
151
226
ol}

125465

5337094
3563067
23264 4

ANALYSIS

THOUSKIDS

RY
1977

6103y
22185
25911
14106
6516
3r01)
4047
4254
sute
1579
)
LHh
Hhi)
163

VTLEPNED

25244
233001
TR

1974

65140
s0407
14109
19321
9929
3903
214%
2354
2L
297
O4i
445
3n3s
103

176214
23232
296 /68
155624

1979

3n519
53352
4Nn81y
13795
13625
5992
2101
RAVIE
1445
1215
17y
261
23y

L

165549

27065
32954¢
160373

1980

19587
24937
435231
300206
L9y
7907
5499
10t
445
585
Loy
ol
Yo

(6

142122

24301
3206250
1297074

1981

32n62
16030
2N32%e
343510
204410
5430
4303
1425
4571
170
241
292
452
23y

125341

35083
299743
143627

1982

38529
26250
12897
15251
23394
11503
3141
2206
o4n
1y7
5N
139
123
249

124900

381351
284408
159975

1983 1984
Q3 ok ok e
31545 9]

21053 25791
9458 15912

10213 6533
14820 0194
5757 8215
1343 2561
398 oR7
218 352
3 115
32 52
3n 16
140 120
95571
36836
2904738

163090

19748=-80

38415
42927
34053
21047
10718
5954
2583
1444
1345
1299
302
448
213
86

- 6¢ -



Table_6.5 VIRTUAL POPULATION ANALYSIS

ICELANMDIC SAITHE

FISHING MORTALITY COEFFICIENT UNIT: Year=-i NATURAL MORTALITY COEFFICIENT = .20
___________________________ -
1974 1975 1970 197¢ 1973 1971y 19380 1931 192 1983 1976-80
2 n.0n n.no n.0n n.ngn n.nn 0.0n a.nn n.nn 0.an 0.nn 0.n0
3 .16 N.02 0.0 u. 0o 3.01 0.1 . il J.n2 .2 0.0 U.01
4 .23 n.z21 n.iy 0.ny 0.97 n.i1 n.ne n.ny 0.1 0.ne 0.0&
5 0.18 N.2e .34 11.25 U.15 0.7 .19 9.15 N.zn G.17 U.17
6 .19 n.2n n.47 nN.Z4 n.z21 .24 n.34 .35 n.26 0.3n 0.30
7 .25 N.34 n.sv .36 .43 0.34 U. 41 .36 0.52 U.39 0.39
3 0.47 n.37v n.4n n.34 N.67 n.47 0,70 0,47 n.o5 0.61 0.61
9 1J.42 n.3/¢ .32 ) 51) 0.27 N. 44 u.or .60 0.0 U.47 U.47
1n N.46 n.saz n.s% nN.z24 n.35 n.7n N. sz 0,63 nN.o7 .53 N.63%
1 0.01 .33 .31 .50 n.29 0.¢5 .20 0.56 .45 O.44 V.44
[ 0.2 n.71 n.32 n.?y N.o& N.b4 n.2v n.75 n.71 0.48 N.48
13 .23 n.35 1.13 .19 .42 N.or 0.1 }. 60 0.36 0.47 U.47
T4 N.410 a.4an n. 40 n.4n 0,40 N, 40 N.40 n.4n n.4n A g.40
5+ N.4Nn N.4n N.40) .4 .40 D40 Ui} d.40 1.e N .40 .40

¢ 4= 99U n.29 n.72y n. 55 n.31 n.sn n.zu .40 N.34 N.42 0.34

-0 -
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Table 6.6. Icelandic SAITHE.
Calculation of effort from 1978-83.

Total landings Total Effort
Year Tonnes/hr trawling by trawlers effort relative
(hrs) to 1983

1978 0.96 25 027 26 071 1.21
1979 1.19 37 105 31 179 1.44
1980 1,22 33 254 27 259 1.26
1981 1.43 31 060 21 719 1,01
1982 1.35 30 448 24 444 1.13

1983 1.15 27 704 21 580 1.00




Table 6.2
LIST OF ItPUI VAIAVLES FOx THE I0ES FEEOICIINN PROGE

SAITHE TCELAYD

FIRST YEAF: 19u4
LAST YIAP D 1Y 30
YEAL RECRUI LimELT
thousan-is
1984 Agonn,
1955 37000,
1936 37000,
HATURITY WEIGHT IR WEIGHT I
AGE STUCK SIZE F AT AGE 1 VGIVE THE CATCH fHE STuCK
tnousands kiloyram kilogran
2 490N0 . N .01 R n.nzn 1.62¢ 1.027
4 1846 .1} 0. s n.zi 1.2vn 227 2.127¢
5 157212.0 a.1/n n.0 .60 2.892 2.692
5 235,70 AL 560 .20 J. 050 3.50/( 3.567
7 619401 N.39n n.én ousbn 4,520 4ob2n
4 G000 ool . T vJ3y n.U5Y
9 20870.10 N.4yn n,»n o950 7.193 7.i93
10 REYARD L0550 (o] . Aih v.311 G.511
11 352.N 1,440 AN I.nnn Y2ty SLL2Y
12 (1o, dabo Auen AT Ea R S.ri4h
13 52.0 4D .6 f.ann Y.3Y 9.vly
T4 To.n AR dadil Tt L2l 11.272
i

15+ 127,90 q.400 n.en

LN 1.y noriy

_ZV_



Table 6.8.

Catch predictions and management options.

Va)

-¢p -

Species: SAITHE Area: TIceland (Div.
1983 1984 Management 1985 1986 J
] option
Total 7 Stock Spawn. F | Total for 1985 Stock| Spawn. 7 Total Stock Spawn.
land-| ~ (4-9) biomass{ stock (4-9)| 1and- biom.| stock @-9)| 1and- | biomass stock
ings ; biom. ings biom. ings biom,
I
59 0.34 296 | 156 0.46 70 ﬁo.l 289 134 0.16 24 335 172
| -
| Fnax 0.42 56 303 145
; F85=F83 0.34 46 313 153
E F85=O.6 F83 0.20 29 331 168
i\ j F85=l.2 F83 0.40 53 305 147
i | F85_1.4 isa 0.47 60 297 141
! E F85=l.6 FBB 0.54 66 290 135
I — !
| l |

Weights in thousand tonnes.
Recruitment 1984 R, = 49 millions, 1985 and 1986 IR3 = 37 millions.

Stock biomass:

fish at age 3+

Spawning stock biomass on maturity ogive.
Exploitation pattern 1984 and 1985 based on 1978-80 average.



Table 7.1. Nominal catch (tonnes) of SAITHE in Sub-area VI from 1974-83.
(Data for 1974-82 from Bulletin Statistigque.)

Country 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 1983*)
Belgium 209 21 95 - - 1 2 2
Denmark - - 3 - - - - - 4
Faroe Islands 6 6 T 11 - 14 4 3 5 2
France 22 802 |19 946 |29 216 |19 686 |21 519 |15 662 |15 427 |16 654 |17 102 (22 027*)
German Dem.Rep. - 8 3 - - - - -
Germany, Fed.Rep. 16 481 511 254 604 131 49 581 441 295
Ireland - - 375 240 266 246 295 250 322 300
Iceland - + - - - - - - -
Netherlands 124 702 547 531 623 256 9| - -
Norway 22 10 17 91 122 20 62 25 19% 55
Poland 125 164 91 - - - - - -
Spain 1862 | 1882 1012 346 - - - 120 | -
U.K. (Eng. & Wales) 13335 1570 1560 2758 | 3193 ] 1765)| 1594 1364 1 966 798
U.K. (N. Ireland) 3 12 13 9 27 11 9 10 7 8
U.K. (Scotland) 9527 | 6131 | 5807 ) 4628| 5181 3602 2902 3117| 2 141 | 2 587
TSSR 269 15 | 2 550 - - - - - -
Total 36 298 |30 949 | 41 807 | 28 554 | 31 535 |21 708 |20 435 | 22 126 | 22 007 |26 072

%) Preliminary

-y -



Table 7.2 VIRTUAL POPULATIOIN AnALYSIS

SAITHE IN FISHING AREA VIA (Nw. COASI ur SCUlLaild, o IKELALG

CATCH IN UNIT: THUUSHIIDS
1974 1975 170 iyrs IRXE: P20y [ Ry
1 750 23 30 154 S6 3 44
2 2K05 2382 2047 1270 2927 Eaeys ER
3 56353 5494 duus 440 (¢ 44006 1 sali 5500
A 2376 239y 26Zi 2u80) 2340 ) A
3 1916 1535 Todl To?ry Tould [ R olv
) 622 B 7 Ti24 740 705 00 oLl
4 951 1157 [ 005 £ 71 St 400
3 Myn 725 Sdhk PRI i 150 P74
9 4y5 20y 580 295 ol 1y 1
10 bey 24 S¢it P ERIIA o4 112
i 27 So L2 e 542 fon LN}
10 129 87 [ 01 260 i Pai
13 36 4o 16U 5> PAEL 152 1oy
14 54 14 i3y 1S A i S4
15+ 57 25 Tue IRINe a9b 594 iy

TOTAL 17362 15301 1YLy

131006 14402 7243 <l o

[Ny

T4
2o
3647
ia2

P

41z

oha

P

136

122

120

Tlo

123

21
9

19807

1ue

>0
i522
bogs
tos7
Te55
53N
572
259
130
({51
o1
0%
06
7
E5¢2

i0x26

(R

22
cur i
D60V
5
/a6
o0
Gt
(XA
77
50
52
61
55
3é
e

11254

-Gy -



Table T.3 VIRTUAL POPULATION ANALYSIS
P——<

SAITHE IN FISHIM&E AREA VIA (Mw. COAST OF 5CUILAIO, . Jrvbanu)

; .
b MEAN WEIGHT AT AGE OF THE STOCK Uil s KILusKan
é . T e e m o o e o o - e e = ————— —
' § 19¢4 1975 oo RN 19703 19¢y oy (Y] iyl P35
;
L 1 D.310  0.458 .44k Dohaf ledbe 0.3z Dubir NL4DN 0L43T 0 NL432
i e D.vY2 ULYEY Doyl Ulude Wlisuo U.o%Y t.edt duodd G./19 0 0.74b
. i 3 1.1002 0.95¢ .30 Jaoti [ RS-} ¢ Taivo 129190 i.0sb 1.306
L ) b t.ode 10526 dlkTo 1,426 T.0/3 12702 1.95>  1.(Bs l.lo? 1,974
Pt 500 1.7/h 2o58b 2045 20234 20006 2.410 0 Z.udk 2.96% 20039 Povg
: O 3.546 0 35235 5,500 50293 50831 3.313 0 3.545 4LUdU 3,962 3.1058
1 7 Alb06 4UTBZ 42T b.377 4691 4,615 budoo S.1ZN 5.375 0 h.09D
i S S.ude 50595 LLBG 5UU08 5.2¢9 50455 5.b54%  0.255  0.247 G596
i 7 60103 6.525 ER A RN 5932 S0 0.5¢4d T.225 (ol YaUvh
{ : 1y 7.383 7.13¢ 0. 554 0.3y L.odS [Ty (.ue 6314 Yelus G.ovl
. 11 R0t L Y G L G B I e F e O Y A Y Y B Ho00é
: T2 w.voy 9,081 oLt BLLRS Yol YLiYs Ylaasuo Y.521 THLasD 9,630
) . 13 9849 9,071 SN R (e T R P T Y G L A RV L T4 L R P I TR N A R AT
' T4 Tidindb T0L63> A U YUYdT Tulee? 1120 Tdiroed 11.034 lu.wtd 170355

5+ 12,002 il.x40 00532 10.e02 Jeant V1LY LY 40 .v0d 12.3700 id.any 130309

_917—
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Table 7.5

SAITHE Iii FISHING AREA VIA (lw.

STOCK SIZE I NUMBERS

BIOMASS TOTALS UNIT:

ALL VALUES AKE GIVEM FOK 1 JAKNUAKY

1974 1975

1 25143 27121
2 20756 30552
3 29402 19205
4 12804 12512
5 13639 3402
o 10254 Y482
I Y585 7837
3 ool / 7235
E 5535 4615
i) 3157 4085
11 24892 219y
12 34038 211¢
15 238 2723
14 428 162
15+ 560 28y

FTOTAL KO 155950 13865¢
SPS ity 56736 49147
F0T.BIGA 3535349 331512
SFS BIO ! 205705 253921

UnIT:

TuiehES

1970

21220
22164
22865
10420
3085
5641
5941
3487
5272
3590
3204
1721
1654
21384
1i 81

1216806

45111
298706
235uU65

VIRTUAL PUPULATION AWALYSIS

THUUSAIIDS

iwre

23293
17341
15732
11544
6174
6999
3040
S1Te
4020
3ri0
20649
2310
ey
1hYe
12239

TUa335

303272
2507131
1912

COAST UF SCOTLAND,

1978

250199
Toev3i
13090
8y11
)45
3531
2427
2473
3629
3027
233w
1721
15U
Y72

9 b

9790
31674
251939
1o 190

,

197y

21745
2U515
11907
7067
Sie?
457
2214
25435
1304
299/
2204
19¢v
1233
1205
A

648234
2691Y
216836
Toeldi2

t. IRELALD)

1Y 30

4442
Teryd
15920
R
4122
3214
31ef
1529
1941
13434
2505
Tobo
1Yy
e
130/

Tuvulo

2565¢
207304
147UYS

1931

27530
282:01)
13073
TG
5820
3257
2065
2139
107¢
Tuis
960
17359y
1220
1053

1855

10104

21905
1sr14
130294

1982

25309
22020
20923
(44
64358
4252
2294
1501
1550
(43
Tich
ur6e
131y
oyl
1oe¢d

Y205
22i /¢
TiYsday
13410506

1933 1984
2007 weddodkdeok ke
214396 21617
17356 145606
13049 1U344

L1y 8747

4162 5262

298 2790

1544 cuRs

Jib 1132
1147 Y%
55 Go7
Gréh LS

497 uén

Uy 35¢

212¢ 2255
96018
20537

2072720

P3usay

G gl



Table 7.6 West of Scotland SAITHE.
international fishing effort.

~ 49 -

Calculation of

Effective CPUE Total Effective inter-
YEAR (France) landings national effort
1974 .16 36 298 227
1975 .13 30 949 238
1976 14 41 809 246
1977 .12 28 554 238
1978 .12 31 535 263
1979 .12 21 708 181
1980 A1 20 435 186
1981 .12 22 00% 183
1982 A7 23 722 140
1983 .17 26 127 154




Table 7.7

PHOGRAT

WEIGHT Ii
THE CAYCH
kilogram

i1.421
N.71%
1.183%
1.821
2.962
2.930
5.196
0.296
7371
%.6N2
5.925
9. 361
T 730
11.310

WEIGHT I
Ttk STOCK
kilogram

LIST OF INLPUT VARIARLES FOK THE ICES FREDICTION
SAITHE WEST OF SCUTLAND
FIRST YEAR: 1944
LAST YEAK: 1956
YEAR RECRUITHENLT
thousands
1984 2o0un.
1945 26Nnn,
1986 26000,
MATURITY
AGE STOCK SIZEC F AT AGE it OGIVFE
thousands
1 260UN0.0 0.30u1 .20 J.0onn
2 21317.N0 7.150 n.20 n.nao
3 146806.0 n.e2en .20 .uun
4 1N343.N n.znn n.20 m.nnon
5 [ X2 AN} 2.190 n.2n TN
& 3262.9 n.znn N.zn 1000
7 20900 D9 .21 Taaun
8 2nz23.n a.11n n.2n i nnn
9 11320 0,120 a2:) 1,000
1 665.0N n.p3n n.zn P.nan
11 367 .1) .11 0.2l T.0040
12 4N%.1 n.nsn .20 1.0nn
13 261.01 N. 130 .21 [N
14 557.0 n.1nn n.2n .90
15+ 2255.10 .o 0.21 Taubh

172.0611

.-Og_



Table 7.8.

Species: SAITHE

Catch predictions and management options.

Area: West of Scotland (SA VI)

1984 Management T7 1985 1986

] option
Stock | Spawn. for 1985 Stock] 7 Total Stock Spawn.
biomassi stock biom. (3-6 )| land- biomass stock

l biom. ings biom.
195 | 131 Fo1 191 0.18 21 192 129

]

‘ ¥ 0.29 32 178 119

max

: Fo.= 21 148

“ E‘85—0 0 0 T 4

| - -

; =0. 0.0. 211 143

l F85 0 2F83 4 5 ‘

F o =1.4F 0.30 178 r 119

! Fag=1-4Fg; 3 33

“‘ Foo= T . 16 10

i F85"2'0F83 0.43 45 4 9

| F . =F . 2 188 12

\ FBS’FBB 0.21 4 7

i | ]

i ] __]

Weights in thousands of tonnes.

Recruitment 1984-86, R
Stock biomass: fish age 1+.

= 26 000 tonnes.

Spawning stock biomass: fish aged 5+
Bxploitation pattern 1984-86 based on 1983.

- TG -




Table 7.9 Results of separable VPA.
MATURAL HMORTALITY = N.200
TEKAINAL F = 0,100
TERMINAL S = {5,400

REFERENCE AGE (FOR UNIT SELECTION) IS 3

1962

7

TOsa=5

1938

SAITHE - West of Scotland.

3

N.1360 0.1015 0.1000

3

5542 N.5217 UL4017

Ho. OF ITERATIONS CHUSEN IS in
MIMIMUS DIFFEREMCE BETWEENW ITERATIONS IS
ITERATION ssa
1 147.3390
in 13.6611
APPRUX. COEFF. VARIATION OF CATCH DATA = SU.d 4
YEAR 1975 197 1978 1979 190N 19471
FCI) 0.2472 NL1724 NL1793 0.1191 Naiés2
ARE 1 Z 3 4 5 v
SCJY N.NNET N.3N3Y 1.000N0 Y 7157 d.0520 D).
LOG CAICH RATIO RESIDUALS
VGITC (T/T6 787709 (9700 sN/s1 81/62 82755
T/ 2 =9.178 CL491 N.062=-10.928-0.230 1.19U=10.559
af T =NLM28=N_209Y 1.238-0,273~-N.4675-0.029-0.7144
3/ 4 0.015-0.0T0 0,740 0,197=0.009=L.0871 U.112
L 5 =D.Z73 0.31%=-0,121 N.240 N.107-0.224 0.575
576 N.OT7S N.466-N.227 0,269 U 142=-0.587 0,181
€/ 7 =N.N39 0,612-1.109 N,159 N.353-0.513=-n.209
7708 =0.378 0.323-0.319 N.201 0.2¢8=1.467 .43
PLY =242 NUAS3-0.612 N1T77-00148-0.2233 0,492
S/1Q2 NN77-0.256=-0.6035 N, 368=0.472 l.550 13.289
I0/711 =N.Z17-n2353 N.N86=-0.150=N,163 N.474 0,710
Ti/792  9.588-0.556 N.193=N00168 U.050 U.t03=0.591
12713 N.724=N.330 N0.1646=1.360 0,126 N.124 0.010
13704 D.CN3-N.614 N_N0S2 0,359 B.820 .05U=1.43D
SN.N73-0.005=0,050 Nn.o0nt N.N47 0L0&4 N.NGT7

=U.157
0.040
5.213
0.317
0.3525
G.223
U.urn
-0.1174
-0.201
-N.323
-U.283
-N.147
(1. 40

-N.04v

9 in
.35523 U.3343

(N
D.3033

12
1.32061

13
N.309%0

T4
U.4000



Table 8.1 Cateh and effort by various fishing fleets at Faroes for COD, HADDOCK, SAITHE and total
catches including all fleet categories.

TRAWLERS <400 P TRAWLERS 400-1000 HP TRAWLERS > 1000 EP PATR TRAWLERS< 1000 EP |PATR TRAWLERS>1000 EP
[ "caTcCcE | caTcE CATCH CATCH [ caTcE
lmm SO e | sarmEm B o T |sarmEE ?fforﬁ cop Jggg;: same | oop e |z BEEOTE e | sarrm
19731 29 |2 343 79 1 155 42
1974| 31 |2 660| 805 4 557) 111 + 88| 6
1975 | 37 |3 842| 1 255 11 1879 326 1 761 5
2976129 |4 170| 929 16 |2 732] 408 5 650, 218
1977"'28 |3 820 549 8g 26 3 322 754 456| 7 1127 391 915
1978 34 (3738 497 584 60 6 366 1 537| 3 866| 16 1352 790 6 595
1979 43 |2990| 417 471 68 |4 985| 1 232| 7204| 20 |1 997| 876] 10 606
1980 26 |2 383| 862 | 158334 |2 318 2299| 5 786| 36 |2 078|1 728| 10 065 |12 659 2 480
1961 29 [1926| 778 | 16441352 |2 723| 1 654) 6 644| 43 12 120|1 192 10 586[12 754]  564) 3915 4 | 470 266| 3 095
1982 25 |1 697| 787 | 1160(32 |3 430 1 725(4 432| 26 |1 92901 022| e 562 (15 [L 555 1 244 6 163| 10 | 981 764| 4 979
19!aj 28 |3 614 634 878 44 79691 1272) 6617 37 |4 791, 74811 57322 5 358| 2 489| 6 005] 13 |5550 1198} 7 592
LONGLINERS <100 GRT LONGLINERS >100 GRT U. K. TRAWLERS TOTAL CATOE
YEAR Ei‘for!: o5 ;;_H Efforl:t . ;;H mforlt . A;; 5 INCLUDING AL FLERT CATRGORTES
CcoD DOCK | SAITHE COD | pock | SAITHE COD |pock | SAITHE coD HADDOCK SATTHE
1975| 27 |2 816 3 037 | 2| 120 39 86 | 9 570{5 168 22 381 | 14 887 57 431
1974| 25 |2 469 3 205 4| ena| 154 106 O 356 (6 616 24 581 | 13 405 47 188
1975| 39 |4 726 5 907 17 {1282 816 98 10 287 |6 401 36 775 | 18 302 2 576
1976| 49 |8 509| B 279 31 {2 120{ 1 409 95 | 7 546|8 222 39 799 | 24 035 33 065
1977 40 |8 567(13 447 61] 31 [1929|2133 20| 644 8803 983 34 927 1 24 540 34 835
1978| 40 |6 018[10 220 13 19 |1 6821 617 6| 22|1 978 415 26 585 | 16 124 28 138
1979| 31 |5 258| 6 932 23] 30 |1 037]1 128 23| 8| 9w0| 242 23 112 { 11 597 27 246
i1980| 33 |6 437/ 6 210 117| 26 |1 891 1 035 40| + Tl + 20 513 | 14 123 25 230
1961| 32 |7 430| 4 619 95| 25 |2 773 1 246 38 22 963 | 11 109 30 103
1982 32 [6 526! 3 191 22| 30 {1 603 988 18 21 484 | 10 334 30 980
1983 | 25 (4 6783 278 17| 25 |1 765] 1 126 25 38 450 | 11 911 39 274

- <6 -
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Table 8.2 Demersal stocks at Faroes

F year

F83
YEAR SATTHE CoD HADDOCK
1977 3.83 0.88 0.98
1978 0.93 0.82 0.85
1979 0.63 0.94 0.80
1980 0.67 0.79 0.84
1981 0.69 0.88 0.82
1982 0.86 0.88 1.12
1983 1.00 1.00 1.00
1979-1981 0.66 0.87 0.82




Table 9.1 Nominal catch (tonnes) of SAITHE in Division Vb, 1974-1983
(Data for 1974- to 1982 from Bulletin Statistique)

Country 1974 1975 | 1976 1977 1978 | 1979 1980 1981 | 1982 | 1983%)
Belgium - - 6 - - - - - - .
Faroe Islands 3 726 2 517 2 560 5 153 15 892 | 22 003 23 810 |29 682 | 30 808 |38 964
France 20 457 2% 980 | 15 367 17 038 8 128 2 974 1 110 258 137 230
German Dem.Rep. 130 26 - - - - - - -
Germany, Fed.Rep. 6 661 5 229 2 605 3 806 1 088 581 197 20 19 47
Netherlands - 491 232 58 - - - - -

Norway 1 660 486 2 232 1279 1124 | 1137 62 134 15 33
Poland 1925 815 1 007 - - - - _ -

Spain 500 654 117 - - - - - -

UK (Engl.end Wales) 3 827 2 428 3 063 2 613 557 190 13 - -

UK (Scotland) 8 302 4 950 | 5 860 5 608 1 349 361 38 9 1

USSR - - 16 - - - - - -

TOTAL 47 188 | 41 576 | 33 065 34 835 28 138 | 27 246 25 230 30 103 | 30 980 |39 274

ﬁ) Preliminary

-GG -



Table_9'2
FAROE SAITHE

CATCH IN NUMBEKS

NIV = ST NGR N VDN =
n
-~
(3
~

-

45
14 44
T+ 52

roTAL 1704

UNIT:

1975

n
1389
2Nnée
3361
287
193y
1ns4s
714
3ne
192
1932
126
64
4
67

14096

VIRTUAL POPULATION AiNALYSIS

THOUSANDS
1970 1ty
1 J
148 124
37y 1009
3217 293¢
1720 20324
1250 1283
877 7o/
641 DS
4OH 493
225 33y
141 272
Y0 12
60 80
54 57
77 64
12151 Tu%0s

1978

n
20
611
1743
1736
543
373
419
406
473
407
211
146
y5
u2

7591

197y

il
2s7
933

1241
11153
584
414
247
4%
308
2uo
136
96
251

637¢

19480

0
424
YY6
s/l
72n
673
126
264
21
17
196
150
20
133
236

oo

1981

0

u
411
To04
T6Y
932
908
734
243
192
92
128
176
310
&n7

7296

1v42

221

4176
Y94
1114
30
417
296
Tus
38

49
0
oy7

1983

0
24 36
1104
5060
1146
578
340
273
9%
98
v9
25
27
289

_gg_



Tahle_9.3 VIRTUAL POPULATION ANALYSIS

FARUE SAITHE

4EAN WEIGHT AT AGE OF THE STOCK UKIT: KILOGRAIM
1974 1975 1976 1977 1978 19¢9 196U 1931 1962 1983
1 n.ngn n.00n 0.000 n.ano g.nnn n.non f.nnn n.onn n.0oun n.nno
2 (1.923 N.749 U.o53 .ol Uabhd .000 0.yuu N.450 U.s5i) D.350
3 1.430 1.114 1.088 1.223 T49d 1.7220 1.230 .20 1.237 1.337
4 1.525 1.658 T.070 To041 2.524 1.800 2.2%u 2.130 1.801 1.851
5 2.207 2.260 e 2.060 3.062 2.6¢0 3.520 3.0N0 2.951 2.951
o 2.5un 3.124 3.007 3,790 5.746 3,400 4.2351) 3.610 3.5¢07 3.577
7 3.1210 3.557 4,237 4.z39 4.912 4,150 5.100 4.750 4.927 4.927
&} 4,601 4.0%0 4,352 5.597 4o303 &.950 0.42U 5.25U 6.243 6.243
? 5.559 5.12% 4.790 5.%50 5.276 5.690 6.370 5.950 7.232 7.232
10 H.T14 6,094 .92 5.v12 5.332 050l 7.0vU 6.430 (.259 7.239
KN 6.259 7.1%0 0.61Y 6,837 6.N53 7.020 7.930 7.00N B.546 R.346
12 6. 881 7.732 0,019 6.727 6.715 7.620 .Uy 7,470 8545 8.345
13 7.75% R,6N2 7.1 6.4 Y L GHb Ra150 j.5vN R.140 R.¥b6 R.956
14 o.1un 8.811) 7.800 G.bR4b (.219 S.04 10 EAY A4V B.554 F.504 9.534
15+ 10,000 40,000 10,900 10,0000 0.0 10,000 10 540 1n.100 10032 1Nn.330

- 16 -



Table_9.4 VIRTUAL POPULATIUN ALALYSIS

FARUFE SAITHE

FISHING MORTALLITY COFFFICIENT UNIT: YeAar-—i HATUKAL HORTALITY COEFFICIENT = Q.20
1974 1975 1% 70 1977 190 19¢9y 1y sy 1931 1962 1983 1979-81
1 N.00 n.ny n.nn n.nn a.nn n.on n.nmn n.an n.nn ¢.nn 0.0n
2 1.1 .01 Do o 0.0 n.ou .01 .nuy Ui u.no 0.00
3 n.zn n.1s N.21 N.14 n.ny n.na4 0.0 a.ni n.N7 0.08 0.05
L .31 n.%1 .30 U.3U .22 D.ho Uslo .24 .7 .30 0.21
5 N.31 nN.h3 n.ze [ a.2zn N.co 0.21 n, 21 N.24 N.34 0.23
3 N.23 D.24 .53 .31 0,16 n.z2v .24 N.45 0.52 U.49 u.31
7 N.14 Nn.1e N.1¢ 0.35 0.4 n.zo 0.34 N.4o N.%4 0.57 1.37
3 U.16 N.1.J Nn.14 .1y (I.3a .23 V.24 .oy 0.49 0.57 .38
7 N.17 n.in n.ny D.le 0.19 N.%4 0.17¢ n.50 n.o7 0.49 0.34
in iJ.23 n.1e 0.14 U. 0o .22 0.34 U.42 N.23 0.28 U.49 u.32
11 0.27 n.iy n.12 n.13 n.1& n.26 0.1y 0.42 n.16 0.46 0.29
12 .28 .27 .14 0.9 (.20 0.09 U.17¢ 0.8 0.49 v.27 U.l5
1% N.21 n.»22 n.2n N.lo 0.27 n.zon 0.0 n.z2y 0.10 0.42 0.22
4 J.30 n.30 0.30 U.30 .30 0.30 0. 30 .30 .30 U.40 u.30
15+ 0.32n n.zn 9.30 n.310 0.%n n.30 0.30 n.zn 0.50 0.40 0.320
¢ 4= s)HU U.24 0.27¢ n.z?2>5 0.31 .24 N.25 v.25 .42 1.33 0.45
¢ 4=14)U N.24 n.z23 n.zn N.?24 0.2% n.z2s 0.23% n.zv n.32 0. 44

- 8G -~



Tabhl ev_i_-é_

VIRTUAL POPULATION ANALYSIS

FAROE SALTHE

STOCK SIZF I

NUMBERS

UNIT:

URIT:

TONKRES

THOUSKIDS

ALL VALUES ARE GIVEN FOR 1 JAKUAMRY

1

2

3

4

5

o

7

3

?

(D)

1

12

13

14

Th+
TOTAL L0
SPS o
TOT.BIOW
SPS BIOH

19¢4

27859
2u213
20795
169490
16524
12431
11842
4316
2639
1347
924
503
202
106
22N

138007

52254
241731
161459

1975

20598
2273¢
16433
13371
12y
9924
7674
8434
3350
1829
1200
579
350
174
23R4

117633

4394
2231030
164663

1976

12432
166804
13437
115%0
3230
4589
6381
5342
6207
2434
1324
STh
301
229
226

96124
36745
2Uo724
156703

(N

12279
10177
13674
1227
G405
5276
2La0
4634
3790
414
Tu3e
yu7
5480
241
271

IEADE]
31574
195031
(U

1973

To4sn
10053
aeen
9745
7410
3503
2164
1069
2992
2059
35406
1255
067
402

352

(2199
27799
171142
131706

197y

52283
15493
K213
811y
6440
4500
2440
2254
Q%0
2037
1751
2557
%3y
415
1N

10534

251481
146049
124422

1930

9157
42000
11040

o405

4219

41042

27061

14705

143

545

1237

TTUs

1591

505

1o

69 ¢ sU
203006
14 /6606
119794

198

53449
1497
3406064
814>
45n%
2300
2703
ToNs
9510
1315
293
5587
02
1313
1724

122269

18514
160938
1n0sns

19482

n
43700
6132
281U9
5047
2975
1402
1399
o6l
401
b5 4
157
57N
406
2910

9472
16795
193409
PLYRCN|

1983

1984

e e ok e ek

[
25628
4070
19260
3238
1454
855
771
207
291
460
78
422
961

68572
2HBU6R
165733
109442

0
26927
23306
11224
1624
073
396
587
139
150
287
42
759

_65_



Table 9.6

LIST OF IMPUT VARIABLES FOR THE ICES rREDICTION PROGRAM

SAITHE IM THE WATERS AROQUND FAROES

FIRST YEAK: 1934
LAST YEAR: 1936

YEAR RECRUITHMENT
thousands
1964 22251,
19485 22251.
1936 22251,
HATURITY WEIGHT IN WEIGHT IN
AGE SIOCK SIZE F AT AGE &l UBIVE THE CATCH THE STOCK
thousands kilogram kiloyram
2 22251 .1 U.uun 0.2u J.uln .o5U N.654
2 13212.0 g.04a0 0,29 0.N000 1.324 1.324
4 26927 .1 300 .29 a0 1.991 1.991
5 2336.0 3.3240 n.20 1.000 2.970 2.976
S 11224 .0 o490 .20 T.0un 5.094 3.094
7 1624.0 n.5r0 n.20 i.nNnn 4,834 4,834
3 o75.1) 0.500 n.zu 1.000 5.r47 5.747
9 390.0 N.490 n.2n 1.000n 6.591 6.591
10 38¢.0 U.byn .24 T.00n 0.b35 6,835
11 139.0 N, 460 n.2n i.nnn 7.673 7.073
12 154.1 .27n .20 TL000 7.908 7.9048
12 28fl.n N.4%0 n.z2n 1.00n PY.h48 R.544
14 42,1 40N .20 100 9.070 9.0U76
15+ 759.0 N.400 n.en 1 .nnn 10.215 10.215

- 09 -
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Table 9.7 Results of predictions.
Cruevive: Seithe Arcad Farors
1985 1986
Management
Stock{ Spawn. |_ option for [giock Spawn. |- Stocﬁ Spawn.
biom.|stock [F Catch biom) stock P Catch| Piom{ stock
biom. (4-8) biom., (4-8) biom.
172 80 0.5 | 42 [ Fye =0 N 01199 130
Foq 164 98 | 0.19 | 19 | 178 110
F .=0.8 F
. 85 83 0.36 33 | 162 95
F, F,
85 83 0.45 39 { 154 88
= Fmax
Fo=1.2F
85 83 0.54 46 | 147 82

Weights in thousands of tonnes

Recruitment 1983-86 R

Stock biomeass:

1

= 27.2 millions

fish at 1 and older

Spawning stock biomass: fish at age 5 and older

Exploitation pattern 1984-86 based on 1983




Table 10.1. Faroce Plateau COD.

Nominal catches by countries, 1974-198% (tommes)
(Data for 1974-1982 from Bulletin Statistique).

Faroe Germany TK TK
Year Islands France Fed.Rep. Noxway Poland BEngland | Scotland Others | TOTAL
1974 12 541 567 292 446 320 2 879 7 516 20 |24 581
1975 22 608 1531 408 1 353 432 2 538 7 815 90 36 775
1976 28 502 1535 247 1 282 496 2 179 5 491 67 39 799
1977 28 177 1 450 332 864 - 811 3 291 2 34 927
1978 24 076 213* 1= 245 - 518 1 460 2 | 26 585
1979 21 774 117® Y 274 - 263 661 - {23112
1980 19 966 40% = 127 - 13 367 - | 20 513
1961 22 616 47 = 240 - - 60 - | 22 963
1982 21 387 10 - 85* - - 2 - | 21 484
1985 | 37 916 - 127% 69% - - 7 - | 38119

) Vb, included
s) Preliminary
;=) Working Group data

-29 -



Table 10.2. Faroe Bank COD. Nominal catches by countries, 1974-83 (tonnes).
(Data for 1974-82 from Bulletin Sta‘bistique)

Year Faroe France Germany Norway Poland UK TK Others Total
Isl. Fed.Rep. England Scotland
1974 696 %) - - - 829 503 40 2 068
1975 378 8l- 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 1 071 - 5 450
1979 1273 ) - 33 - - 677 - 1 983
1980 724 %) - 54 - 85 340 - 1 203
1981 975 - - 120 - - 134 - 1 229
1982 2 184 - - 16 - - 152 - 2 352
1985 | 2 284 59 2 343

%) Catches included in Vbi.

#3) Preliminary.

_.;9_
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Table_ 105 VIRTUAL POPULATION AKALYSIS
COD IN THE FARODFE PLATEAU

FISHING (QCRTALITY CORFFICIENT UNIT: Ysar-i NATUKAL MORTALITY COEFFICIENT = y.20

1974 1975 1v7o 197¢ 1979 1979 T80 1931 1982 1983 1979-381

| n.01 n.nn n.nn n.no n.m 0.nn f0.na n.nn 0.n0n a.nn 0.00

? .03 0.Ns n. e 0.5 0.05 n.us 0.5 .04 .04 .10 0.04

3 n.14 n.31 n.17 n.3n n.12 n.z23 0.21 n.24 0.7 Nn.28 0.23

4 n.2N 0.43% .30 0,40 (.42 0,40 H.31 .2y n.z29 U.38 0.33

5 n.23% n.4n N.b4 n.71 0.4n0 N4 n.zy n.z3 0.21 0.46 .40

) 0.35 N.45% .49 .69 .4t N.4Y N.bs H.bo (1.214 0.55 U.47

14 N.46 n.31 0.6% n.9a Nn.54 n.zy n.s6 N.61 0.52 0.55 0.45

3 .29 N.30 0.53 .63 .44 N.o7 U.ud .41 0.44 .55 0.50

? n.z25 N.40 n.4n n.54 n.ss N.25 N. %5 n.35 n.35 0.55 0.35

10+ .25 n.4u 0.40 .56 0.35 n.ss U.35 .35 .35 (.55 U.35
¢ 3= o)U 0.25 N.39 n. 3y N.54 N.56 n.s9 M. 35 n.34 n.26 N.42
C 3= 9u .23 n.3s N.4>5 .62 L.4h .47 .37 0.3%Y 1, 34 0.47

_99-



TAhle_10.6 VIRFUAL POPULATION ALALYSIS
COD II. THE FARUF BLATFAU

STICX STZF Iiv nUNBERS JEUT s THOUSAGLS

3101AS5 TOTALS NHIT: TUulMES

ALL VALUES ARE GIVEN FOR 1 JALUARY

1974 107> 1970 V2 re 1Yl 197y Ly sl 1ve 19462 1933 1984 1974-81

1 4s21 272955 1260 TLnd 2Us s 3276 21721 Loy Siorn 2125 aqnsr sans 200806

2 nrne 390 13690 1345 (VS Thbl s 20iaNY 17740 22253 25116 22135 21459

3 7305 231d¢ 29524 15552 Stliso Q3T 1e2vre 2i19279 13940 20187 18599 15954

4 TN9ab 6a77s 12:47¢ 20420 B4 (32 Y524 o ¢n 354 12413 ER Y fo200 10033

5 47139 350 RIN RS (Y40 TUSsH 45060 S u 50906 5247 w2l 54 )2 5607

& 2097 254y Livp ¢ 1020 2976 SPeZ 2504 Te7n 2142 3140 4249 2916

7 1345 1212 1350 STl [ Torh 51259 1153 S4 5 1331 14383 1562

4 %4 = (e Lo els kN Y2y PrE0 517 411 629 730

? 7un K 399 LN 2Ly 3723 THo 457 F43 271 194 378
10+ 457 Ly AR s AN el or 7204 453 209 255 277

TOTAL K9 103510 1046 57 S56 (1 tent ¢ S22 7O/ ‘e Jorbdo 191411 1017192

SPS Ho 2N2272 19457 26602 23078 241007 TRI4¥ 12571 Trh54 23502 23290
TOT.RIUY 153403 179022  14152% 165075 1ink2y 104712 104557 124¢79 153135 160036
SPS 1I041 84520 892471 10M1HG 122001 ((GYh 021N L1795 4327 w9012 71513

- 99 =



Table 10.7
LIST OF INPUT VARIAGLES FNR THE ICES

FREPICTION

PROGRAR

COD FARNDE PLATEAU

FIRST YEAR: 1964
LAST YEAR: 1936

NATUKITY
UGIVE

WEIGHT IN
THE CATCH
kilogram

WEIGHT IN
THE STOCK
kilogram

YEAR RECRUITMENT
thousands
1984 22722,
1935 22722.
1906 22722,
AGE STOCK SIZE F AT AGE 1
thousands
1 22722.N 1n.001 .21
2 1341%.0 n.in n.z2n
3 130644 .0 1,280} N.20
4 162N0.10 N.38N0 n.z2n
5 5411210 4610 .20
& 4249.0 L5570 n.z2n
K4 14850 D551 .2
3 629.0 J.550 n.z2%
9 194.0 J.5510 n.21
10+ 255.1 n.559 n.210

N.uon
n.onn
u.uan
s
1000
1.000
(SN
1.Nnn
T.00n
T.nnn

.58
1.100
T.570
2.240
3.340
4,190
5.400
6.350
‘xalt
10,5480

N.580
1.100
1.5710
2.340
3,540
490
5.401)
6.350
V.U
10.530

— L9 -



- 68 -

Table 10.8 Results of predictions.

Species: CcoD Area: Faroe Plateau:
1984 1985 1986
Management
Stock| Spawn. |_ option for |stocK Spawn. L . Stocﬁ Spawn.
biom.|stock [F Catch biom. stock 33—6) catch| biom{ stock
biom. (3-6) biom. ' biom.
145 90 0.42 37 FéS 0 137 82 0 6] 169 112
FO 1 0.13 12 155 98
F
max 0.26 23 142 86
FBS: 0.8 F83 0,33 29 136 80
85 F83 0.42 35 129 73
FBS' 1.2 F83 0.5 40 122 68

Weight in thousands of tonnes
Recruitment. 1983-86 Rl = 22,7 millions

Stock biomass: fish at age 1 and older

Spawning stock biomass} fish at age 4 and older
Exploitation pattern 1984-86 based on 1983.




Table 11.1 Faroe Plateau HADDOCK. Nominal catches by countries, 1974-83 (tonnes).
(Data for 1974~82 from Bulletin Statistique)

Year Paroe Prance Germany, Norway Poland UK TK Others Total
Islands Fed.Rep. England Scotland
1974 4 538 1 45132) 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 7l§) 8 91 - 48 367 - 16 124
1979 11 259 50§) 2 39 - 35 212 - 11 597
1980 | 13 633 31%) 4 9 - 6 434 6 14 123
1981 10 891 113 + 20 - - 85 - 11 109
1982 10 319 2 1 11 - - 1 - 10 334
1985*) | 11 a98 - +5) 1% - - 2 - 11 911

%) Catches including Vb
#%) Preliminary
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Table 11.2 Faroe Bank HADDOCK. Nominal catches by countries, 1974-83 (tonnes).
(Data for 1974-82 from Bulletin Statistique)
Year | ToTeS France Fgfarﬁigy Horwey | Poland Engand Seotland others Total
1974 273 %) N - - 573 500 22 1 368
1975 132 125 53 - - 921 1182 - 2 413
1976 44 70 + - - 733 1 329 - 2 176
1977 273 77 - 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 1 153 - =) 1 - - 48 - 1 602
1983%F 967 13 980

%) Catches included in Vbj.

##%) Preliminary.
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fable_11.3 VIRTUAL POPULATIUM AUALYSIS

HADDOCK Ii THE FAROE REGINN

CATCH I MUABERS UNIT: THUUSAKLS
1974 197> 1970 1977 1974 197y 1930 1931 1982 1933
1 221 110 36 U B i U ] 0 ;
2 56243 7337 4390 255 32 1 143 74 539 441
3 2899 952 7854 4L3Y 1u22 1101 54 455 Y34 1968
4 3970 2097 679t 5164 4247 1754 3124 eng (b 382
S 451 1371 1251 4916 4054 3347 2505 25606 293 422
5 976 247 112y 2125 1447 1350 2490 1354 21382 92
7 Lo6 352 294 Y4 o 7 ree Thuo 1559 Y73 1444
K 535 227 29 443 635 212 060 60w 1106 740
9 oY L1y 256 131 243 155 vy Ve 1263 947
10+ 147 14v 315 “€55 512 14 56 26 214 95
rolaL 15306 203NY 23974 19683 1511004 9321 11471 ¢ 7151 3503 7233
Table_11.4 VIRTUAL POPULATION ANALYSIS
HADDOCK It THE FAROE REGION
MEAN WELIGHI AT AGE OF THE STOCK UMIT: KILUGRAG
1904 1975 1970 197¢ 1973 1YYy 196U 1931 1902 1983

1 n.znn N.290 0,200 19,000 n.nnn n.onen n.0No n.nno n.oun a.n0n
2 U.4en N.470) eb (0 .31 i1.557 Ua357 U.obks 1452 Dar0n 710
3 n.73n 0.730 n.730 N.e33 U.79n n.67ve O.01% n.725 N.aveé N.87¢
4 1.130 1.134 Taa1su Tubbs T.)5h . a6Ya U.v41 n.ys/ T.15n0 1.150
5 1.550 1.551 T.550 1.4720 Tes94 T.75%0 T.157 1.037 T.444 1.444
[} 1.970 1.971 1.9740 T.e52 T.ord T.5%0 1T.4%5 1.051 1498 1.49%

7 2.4190 2.41n 2,400 2ocb £.350 2.070 T.759 2.N53 1.5829 1.829
B 2.700 2. 7ol 2alol 22205 2.597 2.525 2.9 2.4006 T.367 T.d87
7 3.070 3.074 .07 2.570 2,014 2.6%06 2.405 2.725 TeYo1 T.v61

T+ 3.550 3.550 S5.050 2591 2.920 5.5 s.31U 3.254 2.8506 2.856
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Table_ 115 VIRTUAL POPULATION AMALYSIS

HADDOQCK If, THE FAROF REGION

FISHINI MORTALITY COFFFICIENT HiIl: Year-i MATURAL MORTALITY COEFFICIENT = n.2n
1974 1975 1976 197¢ 1978 197y 1940 1931 19s2 1932 1979-81
1 vaiin 0.1 n.uy 0.0 L. 30 0.0 G.n .00 d.an u. 0 u.00
2 n.i3 n.13 n.ny .01 n.nn n.nn .03 1. N2 n. 0z n.N2 0.02
3 U.23 N.72s Doy Do u.iis 0.Ls 1. )b 0,13 .54 u.1n u.07
4 .4 n.2s .41 N1y A (AN s f.en n.27 n,zz .22 0.1
9 .14 n.24 n.24 o35y 2?2 oy n.2/r .21 n.v2 V.30 u.23
6 .1 n.1i n.2 0. 40 1. 46 .15 N.2¢ n.z2z n.ey 0.%20 N.19
‘ .23 n.ny [E I .56 Hord .55 U.hs .24y O.e5 U. 30 U.24
R n.24 n.1x 0.2 N.bo N lb Nnoaé 0.5 n.1n n.z2z a.zn 0.38
E .30 .39 . .50 U.5u N.4h .61 .30 .sn U.30 u.37
G0+ N.27 n.3n n.3n .50 .50 n.40 0.4 n.30 n.x0 0.3n 0.37
¢ 4= 0)U Je25 .2y H.33 .52 .20 [ ) 2> n.21 (A} V.23
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fable__11.6 VIRTUAL POPULATION ALALYSIS
HADLOUK Ih THE FAKOF REGION

STUCK SIZE Ti WUMHBERS UNIT: ¥ HOQUSAMDS

3IUMASS TOTALS UNIT: TOWNHES

ALL VALUES ARE GIVEN FOKR 1 JALUARY

1904 1975 1970 197¢ kX 197y 1y an 1Y R 1902 19683 1Y sh

1 34107 6758 42600 42562 2298 ahi? 5201 Zuyny 2Ny e A S B
2 L9997 ERYARS 55252 2ual4 Shabs 1301 9310 L3594 2obid To4 55 1]
2 15750 3585 ¢ 49045 41e55 21820 PAR(? in3y L 2527 221979 13074
4 12905 ey 2200/ 3357¢ 301355 Tes4d 228 o0 10 344 2J4Y To875
5 5715 7nse an 2 20y 22037 2nhe T1v6é 1A HYS SU7 it 1523
) o431 202¢ Lhb 40y 2692 1514y V4007 (4] Yoot 594 1184
i 2407 L3406 (7 AT P57 PHLG 1050 2264 Lizy o117 239
3 2756 1596 SA 4 15740 1522 054 tusy sl 61 ol 3135 ETARY]
k4 2.5 17Yh 1y s 2l wle S50k M 750 54355 4011 1901
1T+ nes 7R 1540 251 GG 260 Zuu 157 EATE) 5587 4475

TGTAL i) i7wl41 2NNane 1 /A007 oslwh o 14 1a07 93562 75420 Rb26b A%1an 60095
SkES R ba ot 34 PRI ] YL 54271 551719 ol ol 45265 54005 43039
TET.RIDY 1099058 137360 Tibal'e 114552 923 chiid2 rTolYo To300 T2u42
SES HI DN 6771 85 77AT N2z Y 10ast S 1070 Y170 Siels IEa NN 56404 6522
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Table 11.7
LIST UF INPUT VARIADLES FUK THE ICES FMEDLC TIurl PRUGRAL

HADDOCK IM THE FAQOF AREA

FIRST YEAR: 1934
LAST  YEAR: 1986

YEAR RFCRUITHMENT
thousands
1934 37159,
1965 37159,
1986 3059,
MATURITY WEIGHI IN WEIGHT TN
AGE STOCK SIZE F AT AGE 1 UGLVE THE CATCH THE STOCK
thousands kilogranm kiloyranm
1 27159.0 n.nan a.40 g.00n 0.xn0 n.xn0
2 3N623.0 0. usn .20 U.ian 0.470 Hab 7
2 13974 .0 n.tnn n.2n 7.000 n.740 n.74n0
4 16875 N n.2357 .2 1000 1.0T0 T.0TU
S 1324.0 n.3un n.20 .00 1.320 1.%20
=} 1084 .0 . 501 .24 1000 1.o6f{l T.004)
7 229.0 N.50N N.dn T.ann 2.050 2.750
3 31000 V. 5ub (.20 Tadiig 2.26U 2.26U
9 190,00 n.50n N.en 1.0 2.540 2.540
10+ L4754 1.3500 He2 1) 1 L.000 3,040 S.140

_-VL_
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Table 11.8 Results of predictions.

Sjecics: HADDOCK Area: Faioc Area
1984 1985 1986
Management
Stock] Spawn. |_ option for [gtocH Spawn. = Stock Spawn.
biom.}stock [F Catch biom. stock biom{ stock
biom., (4-6) 1985 biom. (4-6) [Cateh biom.
83 58 | 0.28 | 12 Fss =0 0 0 107 82
FBS: 0.8 Fg, 0.22 10 97 71
F85 F83 0,28 12 94 69
FO.l 88 63 0.29 12 94 68
F85= 1.2 F83 0.33 14 92 66
Fmax 0.60 23 82 57

Weights in thousands of tonnes

Recruitment 1983-86 R1 = 37.2 millions

Stock biomass: fish at age 1 and older

Spawning stock biomass: fish at age 3 and older
Exploitation pattern 1984-86 based on 1983




Figure 4.1. FISH STOCK SUMMARY (Stock) North-BEast Arctic SAITHE
A Trends in yield and fishing mortality (F) _ B Trends in spawning stock biomass (SSB)and recruitment (R)
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Figure 5.1.FISHE STOCK SUMMARY (Stock) North Sea SATTHE
& Trends in yield and fishing mortality (F) B Trends in spewning stock biomass (SSB)and recruitment (R)
Yiod Fls.¢) 5B 6
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Icelandic SAITHE
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A Trends in yield and fishing mortality (F)
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Figure 9.1 FISHE STOCK SUMMARY (stock) Faroe SAITHE

A Trends in yield and fishing mortality (F) _ B Trends in spawning stock biomass (SSB)and recruitment (R)
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APPENDIX

COMMENTS ON Y/R ANALYSIS FOR WEST OF SCOTLAND SAITHE

In common with a number of other stocks, natural mortality for West
Scotland saithe is assumed to take a value of 0,2. Although this
assumption is a desirable expedient for consistency in the absence of
contrary evidence, it is important to appreciate the consequences of
the assumption for Y/R analysis, if this model is to take an active
role in management recommendations. The following assessment is
offered as an illustration.

The hypothesis that M = 0.2 can equally be replaced by M = 0.1 with

no loss of validity. A VPA was therefore run with a natural mortality
of 0.1 and tuned in precisely the same way as that given in the main
assessment (Seotion 7)., The results of this VPA are given in

Appendix Tables 1 and 2. It should be noted that this analysis gives
almost identical status quo catch predictions in 1984 and 1985 of

24 000 tonnes when compared to the main assessment (Section 7). The
Y/R ourve (Appendix Figure 1), however, gives quite different results
and implies that the stock is considerably overfished. The sensitivity
of the analysis to arbitrary assumptions should be borne in mind when
using biological reference points.




VIRTUAL

SAITHE IK FISHIMG AREA VIA (Nv.

FISHING

MORTALITY COFFFICIERT

1974

0.03
.17
0.53
n.2%6
.34
N.132
.21

.31

.22
n.s33
017
.19
U.35
g.2n
u.z20

N.34

1975

0.0u
n.13
n.5¢
N.490
0.31
n.23
n.3u
n.2e
N.10
n.0s
0.0y
n.ny
0.04
n.2n
n.21u

n.3u

1976

n.00
n.z2n
.70
n.46
i1.53
n.42
N.25
N.22
n.25
n.2n0
.29
N.25
.25
n.20
0.20

0.53

POPULATION AMALYSIS

UNIT:

1977

0.1
0.1¢
.52
N.47
=Y
nN.34
U.34
n.z2e
.
0.1/
.23
n.10
u.1y
0.20
n.2u

N.bs

YeAar-i

19773

u.in
N.4
thoos
0.5Nn
.39
0.4n
n.22
n.21
.11
Q.22
.31
n.32
0.27
0.2n
g.2n

N.&9

Appendix Table 1
COAST OF SCUTLAND,

H. IRELALD)

NATURAL
1979 194N
0.ob .Uy
N.0x 0.0y
n.32 U.sv
nN.3%6 9.24
.43 .31
N. 34 n.%9
1.34 D.35
n.1o 0.27¢
N.23 .12
0.3 n.1y
N.17 .1z
n.le N.ty
.23 U.29
n.z2n N.20
n.z2n .20
n.%e N.s%

1939

0.1

.15
.54
N.3%
0.21

n.29
0.34
n.25
0.31

n.21

0.29
n.16
N.24
n.z2n
.20

n.35

MORTALITY COEFFICIELT =

1942

n.an
n.in
U.41

N.41

.38
n.zé
0.4n
n.x7
n.z22
.99
0.1

n.21

a.1e
n.en
D.c

n.i1n

19nz

u.nn
0.25
.41
0.31
0.30
0.32
U.35
N.24
0.22
n.17
.20
n.17
u.25
0.0
u.2z2n

0.34

19 79=-31

u.0o0
0.11
U.42
0.23
.32
0,34
iJ.34
n.z23
.22
0.17
u.?22
n.17
0.25
0.20
.20
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VIRTUAL POPULATION AKALYSIS

SAITHE IN FISHING

ARFA VIA (Nu.

UNIT:

ALL VALUES ARE GIVEN FOR

1974

1 23309
2 18990
3 14303
4 3253
5 6922
4 5225
7 5262
&) 3507
9 266R
i) 1563
11 1347
12 1525
13 127
14 214
15+ z3n

TOTAL WD Q4059
SPS KO 23705
TOV.BIOM 1791351
SFS BIOI 132051

1975

172466
208350
14462
7609
5215
Ahby
4137
3558
2329
1944
1N2a6
1024
1257
81
145

856355
2540 ¢
179633
131164

UnIT:

TOHNES

T JANUAKRY

1976

12249
15601
16585
7413
4612
3457
3200
2705
2405
1910
1¢e /5

G4

348
194

590N

/5055
2340y
Toé140
121902

CHAST OF

THOUSKALDS

1e77

13269
1104
116Ny
(444
4o
246/
2065
2265
2nny
Y81
1422
1134
L92
SHo
ul

Pr-Neiad
19359
1350270
TH1aby

SCOUTLAND,

197

143569
[T
3842
0275
4194
2229
1531
1335
To 31
15350
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Appendix Table

West of Scotland SAITHE. BEstimates of
biological reference points under two
assumptions of M.

M FO..'l. F.ma.x FB}
0.1 0.10 0.15 0.34
0.2 0.18 0.29 0.21
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