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REPORT OF THE WORKING GROUP ON REDFISH AND GREENLAND HALIBUT IN REGION 1
Copenhagen, 18 = 25 March 1980

1. PARTICIPANTS AND TERMS OF REFERENCE

1.1 Participants

W R Bowering Canada
K Kosswig Germany, Fed.Rep.of
J Magnidsson Iceland
W D McKone Canada
J Mpller Jensen Denmark
C J Rervik Norway
-V Ryjov USSR
H Schulz Germany, Fed.Rep.of
A Schumacher Germany, Fed.Rep.of
0 M Smedstad Norway
B Vaske (Chairman) German Democratic Republic

V Nikolaev attended the meeting as the ICES Statistician.

1.2 Terms of Reference

At the 67th Statutory Meeting in 1979 it was decided (C.Res.1979/2:10)
that:

"the Working Group on Redfish in Region 1 and the Working Group
on Greenland Halibut in Region 1 should merge into one Working
Group on Redfish and Greenland Halibut in Region 1 under the
chairmanship of Mr B Vagke. It should meet at ICES headquarters
18=25 March 1980 to:

(1) assess TACs for 1981 for redfish and Greenland halibut,

(2) estimate effective mesh sizes in use for redfish,

(3) consider the scientific feasibility of producing
assessments for redfish and Greenland halibut on a
total stock basis in the Iceland-Greenland-Davis Strait
area.

2. REDFISH IN THE NORTH-EAST ARCTIC REGION (Sub-areas I and II)
2.1 Status of the Fisheries

A further reduction in total redfish catches in the North-East Arctic
region was recorded in 1979 (Table 1). The preliminary catch figures
in 1979 were 110 623 tonnes compared to 125 352 tonnes in 1978. This
was 46 377 tonnes lower than the recommended total TAC of 157 000 tonnes.

The total catch in Sub-area I decreased from 4 902 tonnes in 1978 to 2 953
tonnes in 1979 (Table 2).

As in the previous year a reduction of catch was observed in Division IIa
from -72 209 tonnes in 1978 to 62 440 tonnes in 1979 (Table 3).

In Division IIb, the total catch in 1979 was 44 795 tonnes in comparison
with 48 241 tonnes in 1978 (Table 4). Redfish catches were split into
Sebastes mentella and Sebastes marinus on the same area basis as used in
last year's report. All redfish landings from Division IIb, together with
the USSR, German Democratic Republic and Polish catches from the northern
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part of Division IIa (Kopytov area), are recorded as S. mentella.
The total landings in Sub-area I, with the exception of 20% of the
USSR catches, together with the rest of the German Democratic
Republic, USSR and Polish catches from Division IIa and all catches
by other countries from this area, are assumed to be S. marinus
(Table 5).

Compared with 1978, the total landings in 1979 of S. mentella
decreased from 92 911 tonnes to 85 182 tonnes, and S. marinus
decreased from 32 441 to 25 441 tonnes.

Catch per Unit Effort and Effort

Catch figures per hour trawling were available from the USSR for
the S. mentella fishery for 1965-79 (Table 6). A steady decrease
is observed in the USSR catch per unit effort data since 1976, when
the highest value was recorded for the period.

Using these catch per unit effort values from the USSR fishery as a
standard, the effort for the total fishery decreased from 1976 +to
1978, but from 1978 to 1979 effort increased by 3%.

Recruitment (Table 7)

In the International O-Group Survey which began in 1965, only two

year classes have been estimated as very poor, namely the 1967 and
1968 year classes. The 1965, 1971 and 1972 year classes were somewhat
below average, while the 1966, 1969 and 1970 year classes were of
average abundance. All the seven most recent year classes were above
average, and most of them were strong. The 1979 year class is the
most abundant year class observed at the Survey. The index of 1979

is 980 while that of 1977, which is second, is 472. The index

appears high compared to the rest of the time series.

The Group noted that the 1979 Survey was carried out in the
usual way.

Age and Length Compositions

For 1979, age and length composition data and age/length keys were
available from the Federal Republic of Germany for S. marinus in
Division ITa. In addition, Soviet length compositions were available
from Sub-area I and Division IIa. Total age composition was cal-
culated by applying the Federal Republic of Germany age composition
for Division IIa to the total catch of all countries except USSR.
The 1979 USSR length distributions were converted by means of the
1979 Federal Republic of Germany age/length key, which did not
contain fish between 20 and 30 cm, and therefore an age/length key
from 1975 was used for this age range.

The 1978 S. marinus and S. mentella age distributions were adjusted
to the revised catches, and for years prior to 1978, the age distri-
butions from the last year assessment were used. Input age
composition data for S. marinus are given in Table 8.

The 1979 S. mentella age compositions as number landed were available
from the German Democratic Republic for Sub-area II and the USSR
fishery in Division IIa.

For the USSR catches in Division IIb, a biased age composition as a
result of a small sample size together with a representative length
distribution were presented. The length distributions covered a
greater range of age groups which were not evident in the age
composition. Thus the Division IIb S. mentella USSR length
distribution was converted to age by applying a 1979 Federal Republic
of Germany age/length key.
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The total age compositions for S. mentella for the German Democratic
Republic and the USSR were summed and then raised to total landings
in 1979 (Table 13).

Mean Weight at Age

Weight per age data for S. marinus older than 11 years were available
from the German Democratic Republic for 1978 and the Federal Republic

of Germany for 1979. The two weight tables were weighted by numbers

in the samples and then combined. The new average weights per age were
higher for fish between 12 and 23 years (Table 12). Calculating the
sum of products, the new weight table fitted well for the catches in
1978 and 1979, while the old table was used for the years prior to 1978,

Assessments (Sebastes marinus)

Parameters used

Since there were no data on which the terminal Fs could be estimated,
a preliminary VPA run was carried out using the same F at age array

as in the previous assessment. Further, an attempt to estimate F from
catch curves for the years 1974, 1978, and 1979 having age/length

keys was carried out. For 1974, the catch curve gave 7z = 0.22

(r2 = 0.91), in 1978 2 = 0.32 (r2 = 0.95), in 1979 Z = 0.19 (r2 = 0.87)
and a catch curve for the average of these three years gave Z = 0.23.
Fishing mortality F = 0.13 was thus estimated using the 3 year average
7 and M = 0.10. To better represent mortality across the ages an
average F = 0,13 was used for age groups 13 to 24. From the VPA
mortalities at age it was determined that redfish were fully recruited
at age 16. Thus it was necessary to put in a terminal F = 0.15 to
achieve an average F = 0.13 for age groups older than 13 years. As
there were no data for year classes younger than 13 years old, the
completion of the exploitation pattern was determined by constructing
a curve which fit the pattern for ages older than 13 years.

Natural mortality of 0.l was used as in the previous assessments.

Stock size

Estimates of stock size in numbers for S. marinus are given in Table 10.
Total stock biomass (age 12 and older) and the spawning stock biomass
(age group 15 and older) (Table 11) were estimated by using the average
weight at age data given in Table 12 (see also 2.5). These assessments
show that both the total stock and the spawning stock have decreased
steadily since 1974, whereas in the preceding period, the stock biomass
seems to have been relatively stable.

Fishing mortality

Estimates of fishing mortalities from VPA are given in Table 9. Average
fishing mortality at age 13 to 24 in the period 1965 to 1973 fluctuated
around the average value of 0.045 following the trend in catches. Since
1974, when catches increased considerably over the previous level,

mean weighted F increased to 0.132 for the 1974-78 period.

Yield per recruit

A new yield per recruit curve was calculated using the data for catch
predictions given in Table 12. F ., derived from the curve is 0.23
and Fy ; = 0.1 (Figure 1).

Catch predictions

Catches for 1981 and both total stock biomass and spawning stock biomass
for 1982 have been calculated for different levels of F in 1981
(Figure 2). These calculations are based on the assumption that the
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1980 TAC for S. marinus of 19 000 tonnes will be taken. This catch
level is generating a fishing mortality of 0.115 in 1980.

Parameters used for the catch predictions are given in Table 12.
Recruitment at age 12 used in VPA was taken as the average over the
years 1965=76 for the years 1980, 1981 and 1982. The results of
the calculations are given in Figure 2 and the following text table
for the management options suggested by the ACFM.

1980 1981 1982
Stock| Spawning|F Catch | Management Stock | Spawning| F Catch|Stock|Spawning
biom.| stock option for biom. |stock biom.{|stock
biom. 1981 biomass biomass
210 146 L 115 19 FO 1 216 148 .10 16 227 136
Fmax e 23 36 207 120
F1981= F1980 115 19 224 134

F1981F197¢ 15 ) 24 |219 130

F1981=F1980 145

recommended
by ACFM

Weights in thousand tonnes.

Under Option 1, which means fishing at the Fp 7 level, total biomass
will increase above the 1980 level by about 8% while the spawning
stock decreases by 6%.

Fishing at Fp, 4 (Option 2) would keep the total stock biomass at the
1980 level, but the spawning stock biomass would be reduced by
about 18%.

Option 3 (i.e., using the same F as in 1980) provides a possible
catch of 19 000 tonnes in 1981, which is the same as the recommended
TAC for 1980. Under this option, the total stock biomass increases
by 7% while the spawning stock biomass decreases by 8%, compared to
1980.

Under Option 4, which means fishing at the 1979 level, and the
recommended ¥ of 1980, total stock biomass increases from the 1980
level by about 4%, while the spawning stock biomass is reduced by 11%.

2.7 Assessments (Sebastes mentella)

2.Te1 Parameters used

The terminal fishing mortality was calculated iteratively from a
regression between estimated mean F values for age groups 13-21 from
preliminary VPA runs and the total trawl effort in USSR units for the
period 1965 to 1976 (Figure 3). The best fit from this procedure
gives a terminal fishing mortality of F = 0.28 for the age groups
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12-24 in 1979. (Results from the preliminary VPA runs indicate that
under the present exploitation pattern, the age groups 12 and older
are fully recruited.)

The fishing mortalities for the age groups 7 to 11 were set close
to the average exploitation pattern in the period 1975-=78.

The stock size and the corresponding F at age 6 in 1979 was derived
from a relationship between the estimated year class strength from
VPA at age 6 and the corresponding O-group survey abundance indices
(Figure 4).

Natural mortality of 0.l was used as in the previous assessment.

Stock size

Estimates of stock size in numbers from VPA are given in Table 15.

In addition, the total stock biomass (age 6 and older) and the
spawning ‘stock biomass (age 15 and older) were calculated using

mean weights at age given in Table 17. The results summarised in
Table 16 show that both the total stock biomass and the spawning
stock biomass increased considerably during the period 1965-=75.
However, since 1975 the spawning stock biomass has declined steadily.
The assessment indicates that the spawning stock size decreased
further from 1978 to 1979 by 9%.

A similar declining trend in the total stock biomass was observed
until 1977;. however, according to the result of the assessment the
total stock size has remained fairly stable in the period 1977=79.

Fishing mortality

Estimates of fishing mortalities from VPA are given in Table 14.

The average weighted fishing mortality for the age group 13-21 was
low in the period 1965 to 1974 and fluctuated around an average
value of 0.10. Since 1975, the exploitation shifted towards younger
ages and in addition, the total level of fishing mortality

increased considerably in the period 1975-77 to an average of 0.55.
Following the trend in the total effort the estimated average
fishing mortality for the years 1978 and 1979 decreased to a level
of around 0.28.

Yield and spawning stock per recruit

In Figure 5 yield per recruit and spawning stock biomass per recruit
curves are plotted against the F values on age groups subject to
maximum exploitation. The curves were calculated for the 1979
exploitation pattern and the average weights at age as given in
Table 17. For the present exploitation pattern, the Fg,; and F o
values are 0.12 and 0.23, respectively. As a result, the 1979
fishing mortality is somewhat above F ..

For Fg, 1 and Fpyy, the corresponding sustainable yield and
equilibrium spawning stock biomass were calculated using the average
recruitment level at age 6 for the period 1965-66. The results are
given in the text table below.

Y Sustainable yield S Spawning stock
Rg ¥ /R (tonnes x 10-3) /R biomass 3
(tonnes x 1077)
384 x 106 .12 ,227 87 940 361

023 0242 93 0323 124
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2.7e5 Catch predictions

Catch predictions were made for 1981 using the exploitation pattern and
the mean weight at age data given in Table 17. The stock size at the
beginning of 1980 is estimated from the stock size and fishing
mortalities in 1979.

Furthermore, it was assumed that the recommended TAC of 81 000 tonnes
will be taken in 1980. This catch level in 1980 would be achieved by
a fishing mortality on age groups subject to a maximum exploitation
of F = 0,23, which is higher than F = 0.15, estimated in last year's
report (Doce C.M.1979/G:25) for this catch levels

Recruitment of 6 year old redfish for 1980-82 is calculated on the
basis of O-group survey abundance indices estimated at 555 x 10° in
1980, 537 x 106 in 1981 and 553 x 106 in 1982.

The results of the catch prediction, Figure 6, show the possible
catch in 1981 plotted against the fishing mortality rate expressed
as a proportion of that estimated for the year 1979. The resulting
spawning stock biomass (fish at age 15 and older) and total stock
biomass (fish at age 6 and older) at the beginning of 1982 are also
included in Figure 6.

Furthermore, the following options of fishing mortality were selected
as reference points:

Option 1: Fishing at FO.l in 1981

Option 2: Fishing at Ppax in 1981 which is equal to the level
of F required to take the TAC of 81 000 tonnes in 1980

Option 3: Fishing at the 1979 F level

Option 4: Fishing at the P level as recommended by the ACFM
for 1980.

The results are summarised in the text table below.

1980 1981 1982
Stock| Spawning| F | Catch |[Management [Stock | Spawning| F |Catch|Stock [Spawning
biom.| stock option for [biom. | stock biom. |stock
biomass 1981 biomass biomass
667 62 .25 | 81 |Fy 4 713 73 |12 | 48 | 802 88

F1961-F1979 .28 | 106 738 75

F1981=F1980 15 | 60 789 85
recommended
by ACFM

Stock biomass = fish at age 6 to 24
Spawning stock biomass = fish at age 15 to 24

Weights in thousand tonnes
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Option 1 would require a considerable reduction of the catch in 1981
to 48 000 tonnes. The total stock biomass and the spawning stock
biomass would increase from 1981 to 1982 under this option by 12%
and 21%, respectively. Option 2 provides a possible catch of

89 000 tonnes in 1981l. Under this option, both the stock biomass
and the spawning stock biomass should increase slightly by 1982.
Under Option 3, which projects a catch of 106 000 tonnes in 1981,
the total stock biomass and the spawning stock biomass in 1982 will
be kept relatively close to the 1981 level. Option 4 provides

a possible catch of 60 000 tonnes in 1981. The total stock biomass
and the spawning stock biomass in this case would increase in 1982
by 11% and 16%, respectively.

REDFISH IN SUB-AREAS V AND XIV
Status of the Fisheries (Tables 18-21)

The total catch from the Irminger Sea redfish stock complex
increased from 65 888 tonnes in 1978 to about 100 000 tonnes in
1979, i.e., about 52%.

The catch increased in all three areas (i.e., Divisions Va and Vb,
Sub-area XIV), particularly in Divisions Va and Vb. In Division Va
(Iceland) the Icelandic fleet increased their effort in 1979 and

the catch increased from 33 318 tonnes in 1978 to about 63 000 tonnes
in 1979. Only about 2 000 tonnes were taken by other nations.

The Icelandic trawler fleet has changed their fishing pattern since
1977. In the years 1978 and 1979 a great part of the fishery

took place in the area SW of Icelands The areas W and NW of Iceland,
which were the main fishing grounds in previous years for the
Icelandic fleet, still remain important.

In Division Vb the catches increased from 9 806 tonnes in 1978 to
about 14 000 tonnes in 1979, which is by far the highest catch
figures on record for this Division. The Federal Republic of
Germany fleet increased its catch from 7 767 tonnes in 1978 to
about 8 400 tonnes in 1979, however, the main increase in catch was
from the Paroe Islands fishery, which caught 1 525 tonnes in 1978
and 5 700 tonnes in 1979.

In Sub-area XIV (BEast Greenland) the total catch increased slightly
from 20 880 tonnes in 1978 to about 21 100 tonnes in 1979 with
these catches almost completely taken by the Federal Republic of
Germany fleet.

Recruitment of Redfish in the Irminger Sea Area

The O-group surveys in the past years have not covered the total
area of distribution of redfish fry, as pointed out in the Redfish
Working Group Reports. They indicate, however, a great variation
in the number of fry found. Additionally, the unusual distribution
of O-group redfish found in 1979 was complicated by the late timing
of the survey which was carried out 2-3 weeks later than usual.

In a large part of the central Irminger Sea they were not found in
the samples, and in most other areas only few O-group redfish

were found. O-group redfish were reasonably abundant in a narrow
belt along the Bast Greenland coast, but nowhere observed in such
densities as known from all previous years.



It was obvious by the beginning of September that a substantial

part of the O-group redfish had left the plankton stage as verified
by the fact that several demersal species caught with bottom trawl
along the East Greenland coast were feeding heavily on O-group
redfish in some localities. The index figure calculated for O-group
redfish in 1979 is, therefore, not comparable to those of other
years.

The year-to-year fluctuations in the abundance of O-group redfish
are presented in the following text table as index figure of
individuals per nautical square mile.

Number of O-group redfish x 106 per nautical square mile

Year class No. of fish
1970 8.6
1971 12.6
1972 31.1
1973 74.0
1974 23.6
1975 12.6
1976 5.8
1977 13.0
1978 6.5
1979 1.3

For the first time an attempt was made to separate redfish fry in
the Irminger Sea and off East Greenland into species (Method:
Magnusson, 1979). According to this distinction Sebastes marinys
amounted to 38.7% of the total.

Splitting of Catches into S. marinus and S. mentella Components

In Division Vb all the Federal Republic of Germany catches were

S. mentella according to Federal Republic of Germany observations on
the landed catches. Of the Faroe Islands catch 85% was allocated

to S. marinus and 15% to S. mentella in accordance with information
from Thorshavn. This splitting was confirmed by limited observation:
on Faroe Islands catches landed in the Federal Republic of Germany.

In Division Va the total catch was split on the area and depth basis
by the same method as referred to in the 1979 Redfish Working Group
Report (C.M.1979/G:25). According to this splitting, 13.7% were

S. mentella and 86.3% S, marinus.

In Sub-area XIV the Federal Republic of Germany observations on landed
catches were used for splitting the 1979 catches into S. marinus

and S. mentella. Thus 75.08% were allocated to S. marinusg and

24.95% to S. mentella in Sub-area XIV.

The total catch of Sebastes marinus and Sebastes mentella was estimated
to be 76 865 tonnes and 2% 397 tonnes, respectively (Table 21).

Length and Age Compositions: S. marinus and S. mentella

Division Va: Length frequencies from the Icelandic catches in 1979 were

distribution of the total catches of each species in Division Va.
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Division Vb: Data on length composition of the 1979 catches from
were used to calculate the length distribution of the total catch
of each species in this Division.

Sub-area XIV: Data on length compositions of the 1979 catches from

the Federal Republic of Germany were available for both species
and were used to calculate length distributions of the total catch.

ége[lgggzg keys for both S. marinus and S. mentella in Sub-area

XIV and Division Vb from sampling of the fishery of the Federal
Republic of Germany and age/length data from the Federal Republic of
Germany research vessel catches for S. mentella in Division Va

were made available to the Working Group. A combined 1979 age/length
key from Sub-area XIV and Division Va was used to calculate the
numbers at age for S. mentella in Division Va. For the fishery on
S. marinus in Division Va, since there was no key available, the
age71ength key from Sub-area XIV was used to calculate the numbers

at age. For Sub-area XIV and Division Vb, the respective 1979 age/length
keys were used to calculate the numbers at age for S. marinus and

S. mentella. The summed age compositions to the total catches in
Sub-areas V and XIV are given in Table 27 for Sebastes mentella

and Table 22 for Sebastes marinus.

Mean Weight at Age

The nominal catch weight of S. mentella and S. marinus for Sub-areas
V and XIV combined was compared to the catch weight from average
weight at age keys for each species. The estimated total biomass
caught in 1979 for S. mentella using the key was higher than the 1979
nominal catch. The difference being insignificant no adjustment was
made to the numbers at age.

For S. marinus there was a fairly large difference in the estimated
total weight caught as calculated from the key and the reported nominal
weight caught (see text table below).

Nominal Estimated
Year weight weight from %
key
1973 41 818 44 773 6.6
1974 49 845 52 019 4.2
1975 60 980 61 773 1.3
1976 93 605 105 729 11.5
1977 52 752 55 709 53
1978 47 791 49 939 4¢3
1979 76 865 89 887 14.5

To establish whether the discrepancy was a trend and thus indicating

a change in growth rate, the nominal weight caught for 1973-79 was
compared to the estimated weight from the key. No trend was indicated
and the percent difference varied from 1.3 to 14.5 over the years.

An attempt was made to correct for this error in 1979 by applying a
new age/weight key derived from 1979 Icelandic research length/weight
relationship and Federal Republic of Germany age/length key from
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Bast Greenland. The new key was similar to that used in the past,
thus little was gained in correcting the error by using the new
age/weight key. Therefore, the Working Group decided to use the
previous weight at age data for the assessments and catch predictions,
since the possibility cannot be excluded that the discrepancy in 1979
could be attributed to sampling errors rather than to a change in
growth.

Assessments

As in previous years, no data were available on effort, catch per
unit of effort and survey results, which could give fishing mortality
estimates for 1979. Therefore, only qualitative information on changes
in fishing effort and area distribution could be considered and
evaluated against earlier situations.

Sebastes marinus
VPA

Total catch of 8. marinus increased by 61% in 1979 compared to 1978.
This increase took place mainly off Iceland but also off the Faroe
Islands, where a new fishery on redfish has been developed.

The remarkable increase in catch in 1979 appears to have been
associated with a considerable increase in effort directed towards
S. marinus generating fishing mortality in 1979 considerably above
the level estimated for 1978.

Since the 1979 catch level of 76 000 tonnes is comparable to that of
the 1967-70 period when the average catch was 74 000 tonnes, the
average F on age groups 21 to 28 of the earlier period of F = 0.5 was
used as an estimate of the 1979 fishing mortality on older ages. The
catch in number in the 1967-70 period, however, was about 20% below
the 1979 level, indicating that fishing mortality derived from the
earlier years might be an underestimate of the true F in 1979.

The exploitation pattern used in previous assessments was derived from
a cohort analysis using average length data over several years in
which the high catches of small redfish taken in 1976 by the USSR .
fleet have been included. Since the length composition of the catches
has now reverted to the pre-1976 pattern, the exploitation pattern for
the present assessment had to be revised. This was done on the basis
of the relative fishing mortality per age group in 1975. In Figure 7
the relative Fs are plotted for each age group and the new exploitation
pattern was derived by connecting the highest values by a line from
which the intermediate values were taken. The points below the line
have been ignored having in mind that the fluctuations in F for the

age group could be interpreted as the effect of the standard age/length
key in this year. A similar exercise was made on average data for

1973 to 1975 with almost identical results. For comparison, the
previous exploitation pattern for S.marinus was included in Figure 7.

The input data for the VPA are given in Table 22, the detailed results
are given in Tables 23 and 24 and summarised in Figure 8 and Table 25.
Trends in fishing mortality and stock size did not change markedly
from the results of the previous assessment, only the fluctuations in
estimated total biomass were reduced due to the application of the new
exploitation pattern.

A new yield per recruit curve has been calculated, using the new
exploitation pattern. The curve has no maximum within the normal range
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of fishing mortalities and, therefore, for consideration of management
strategies Fp,, was substituted by that F at which the curve
approaches the top level of the curve (F = 0.35), FO 1 is 0.18.

3.6.1.3 Catch predictions

The basic data used in the catch predictions are given in Table 26. The
new exploitation pattern was applied, since the fleets engaged in

the fishery for S. marinus are expected to maintain their relatively
stable fishing pattern; no changes were made in the average weight

per age figures.

Average recruitment of 9 year old fish over the years 1967 to 1975
was used for the years 1979 to 1982.

The total catch in 1980 of Sebastes marinus from the Irminger Sea stock
complex was assumed to be in the same order of magnitude as in 1979,
possibly slightly higher. In the absence of management measures for
1980 limiting the catches in Sub-areas V and XIV, it is to be

expected that the increasing trend in effort observed in 1979 will con-
tinue. On this basis a catch figure of 80 000 tonnes in 1980,
associated with an F of 0.467, was applied in the catch predictions.

The results of the calculations are given in Figure 10, and in the
following text table with reference to the management options
suggested by ACFM.

1980 1981 ' 1982
Stock | Spawning| F [Catch | Management Stock|Spawning] F Catch| Stock|Spawning
biom. | stock option for biom.|stock biom.|stock
biomass 1981 biomass biomass
795 381 467 80.0 FO 1 782 352 .18 3245 821 354
Fmax=top level ‘ «35 60.0 | 792 330

F1081F1979 .50 | 86.0 | 768 | 310

F1981=F1980 1) .075| 14.0 | 840 | 371

recommended by
ACFM

1) Based on FO 1 from old exploitation pattern.

Stock biomass = fish at age 9 to 30+
Spawning stock biomass = fish at age 16 to 30+

Weights in thousand tonnes

Under the assumption made for the 1980 catch the total stock biomass

in 1980 and 1981 is expected to decrease slightly below the 1969-T1

level of 80 000 tonnes, but, this should at present not be interpreted as
a start of a downward trend since the reduction in total recruited
biomass is relatively small and within the range of past fluctuations.
If, however, no management action will be taken or a decision which
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would imply the maintenance of the present high level of fishing
mortality then a continuation of the declining trend in total
recruited biomass as well as in spawning stock biomass is to be
expected.

Sebastes mentells
VPA

The development of the fishery in 1979 as described in Section 3.1
and the separation of catches into the two species (see Section 3.3)
indicate that the increased effort was mainly directed to

S. marinus, and that the slight increase in the catch of S. mentella
may be considered as by-catch. A preliminary VPA run, using the
same fishing mortality for 1979 as in last year's assessment for
1978 was accepted by the Working Group. In the light of the very
small 1978 catch the small reduction in F for 1978 in this run was in
agreement with the opinion expressed during the discussions that

in last year's assessment the terminal F has been overestimated.
Therefore, fishing mortality of 0.4 was used for 1979.

The Working Group also considered possible changes in the pattern
of exploitation and followed the same approach applied to S.marinus.
Since the result of this exercise did not indicate the necessity
for a change, the relative Fs to be used in the VPA and in catch
predictions have not been changed.

The input data for the VPA are given in Table 27, and the results
are given in detail in Tables 28 and 29 and are summarised in
Figure 11 and Table 30.

The results are not very different from the previous assessment. The
downward trend in total recruited biomass did continue in 1979, but
the absolute figures of total biomass are somewhat higher compared to
the previous assessment.

The estimated spawning stock biomass for 1979 indicates that the steady
decline since 1967 did not continue in 1979. However, at present, this
value is very much dependent on the estimated fishing mortality for
1979, and it would be premature at present to consider this as a -
termination of the trend.

Yield per recruit

Since no changes have been made in the exploitation pattern and the
weight at age data, the yield per recruit curve from the previous
assessment is still valid (Pigure 12).

Catch predictions

The basic data used in the catch predictions are given in Table 31.
Average recruitment at age 9 over the years 1967-75 of 86 million
fish derived from the VPA run was applied for the years 1978-82.

Since it cannot be expected that the total catch of S. mentella in
1980 will be limited by fisheries regulations, and considering the
possibility that effort on redfish may increase, a catch of 25 000
tonnes in 1980 was assumed which is slightly above the 1979 level.

The results of the calculations are given in Figure 13 and the
predictions on catch for 1981 and the stock biomass in 1982 for the
options suggested by the ACFM are given in the text table below.
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1980 1981 1982
Stock | Spawningl F |Catch Management Stock Spawning| F Catch| Stock|Spawning
biom. | stock option for bioms. stock biom.|stock
biomass 1981 biomass | biomass
271 130 4071 25.0 FO 1 271 142 ¢35 22,0 273 140
Fmax=top levell 50 | 30.4 | 265 132

F19817F1980 407 25.2 | 270 | 137

F1981=F1979 <40 25.0 270 137

F1981F1980 .15 | 10.0] 287 | 150
recommended
by ACTM

Stock biomass = fish at age 9 to 28+
Spawning stock biomass = fish at age 16 to 28+

Weights in thousand tonnes

Under all options the spawning stock biomass as well as the total
stock biomass are expected to increase over the 1977-T79 level.
However, a direct comparison between the absolute figures in the
text table with figures in Table 30 is somewhat biased since the
former contain an estimated average recruitment for 4 years.

In considering the management options in the table above, it should be
noted that the options associated with Fy,1 and F levels lower than
Fp,1 maintain or even increase both the spawning stock biomass and the
total stock biomass above the level estimated for 1981.

4. GREENLAND HALIBUT IN SUB-AREAS I AND II
4.1 Status of the Fisheries

The total nominal catches for the main fishing areas are included in
Table 32 for 1969-79 and nominal catches by country for each area
given in Tables 33, 34 and 35. In Table 36, the catches are
summarised for Sub-areas I and II.

The catch from this stock reached a maximum in 1970 of 89 484 tonnes.
From 1971 to 1973 the landings declined steadily to 29 938 t in 1973,but
appeared to stabilise from 1974 to 1976 between 36 074 and 38 172
tonnes. From 1976, catch levels once again declined to 17 215 tonnes
in 1979, the lowest catch level recorded in the last 12 years.

4.2 Catch per Unit Effort and Effort

Catch per hour trawling data were available from the USSR fishery from
the period 1965-79 (Table 37).

Catch per day trawling was also calculated for the German Democratic
Republic freezing trawlers for the period 1973-79. These catch data
refer to the catch rate in Division IIb in October., The effort
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The effort refers to the total effort exerted on all species;
however, the monthly catches were dominated by Greenland halibut
(Table 37).

From these cpue data, the total effort was calculated (Table 37)
The cpue data for 1979 show some increase compared to 1978. The
total effort exerted in 1979 was 36% lower than in 1978, using
the USSR cpue data and 32% lower using the cpue data from the
German Democratic Republic trawlers.

4.3 Virtual Population Analysis (vpa)
4.3.1 Age composition of landings

The age compositions for 1977 and 1978 were adjusted according to
changes in the revised catch statistics. For 1979, age compositions
were available for the trawl catches of the German Democratic
Republic, Norway and USSR. These were raised to the total landings
of the trawl fishery for each country independently.

Furthermore, age compositions for the Norwegian long-line and
gill-net fishery were presented. All age compositions available
for 1979 represent 96% of the total landings in Sub-areas I and
II. The total age compositions for 1970-79 are given in Table 38.

4e3.2 Mean weight at age

The sum of products, using the mean weights from last year's
report (Doc. C.M.1979/G:8, Table 12), and the age composition

for 1970-79 (Table 38) were calculated. The sum of products
divided by the observed catch becomes an average mean weight
correction factor (Table 39). The weight correction factor shows
no definite trend in the years 1970-78, varying between .923 in
197% to 1.063 in 1978. In 1979, however, the earlier mean weights
used have to be increased by 35.9% on the average in order that
the calculated age distribution can account for the observed

total catche

The Group decided to use the old mean weight at age data for the
period 1970-78, since weight corrections were considered to be
sufficiently close to 1.

For 1979, however, the mean weights data were updated. Figure 14
shows the mean weight at age in the USSR fishery in 1979 (males and
females combined). A curve was fitted to these data by eye, and
new mean weights (to the nearest 100 g) were estimated. For
comparison, the mean weights used for 1970-78 are also plotted

in Figure 14.

The two sets of mean weight at age are given in Table 40.

The weight correction factor for 1979, using these weight at age
data, is 1.017, which is sufficiently close to 1.

It was deciced to use the same set of mean weights in the prognosis
for 1980-82 as used for 1979.

4.%3.3 Estimation of the input fishing mortalities for 1979

As in last year's report (Doc. C.M.1979/G:8), the fishing
mortalities on the oldest age group (16) in 1970-77 were set equal
or close to the unweighted average fishing mortality on 8 to 13
year old fish in the same year. As in previous reports, a natural
mortality of 0.15 was used.




- 15 -

The age groups are considered to be fully recruited from age 7.
The fishing mortalities on the fully recruited age groups were
taken to be 0.40 after some trials. Figures 15 and 16 show the
corresponding values of the average unweighted fishing mortality
on age groups7 to 11 and the total effort in USSR units and
German Democratic Republic units, respectively.

The USSR trawling effort seems to have been more efficient after
1975, that is, the same effort generates higher fishing mor-
talities compared with previous years (Figure 15). Such a change
of efficiency is not discovered in the German Democratic
Republic's measurements (Figure 16).

A line has been drawn through the origin and the average for 1975-78
in the case shown in Figure 15, and 1973-78 in the case shown in
Figure 16. It appears that the chosen fishing mortality of 0.40

on 7 years and older fish in 1979 falls close to the fitted lines.

In the case of the fishing mortalities on the 3 and 4 year olds in
1979, F3 = 0.003% and F4 = 0,035 were chosensg the rationale

being that these fishing mortalities gave an abundance of the 3 and
4 year olds at the beginning of 1979 close to the average for
1970-=75 of 31 and 28 million,respectively.

The number of 5 and 6 year olds in 1979 comprised 46% of the catch
compared with 53% in 1978 and 28% in 1977. There were some doubts
as to whether this reflected a changed fishing pattern because of
less older fish or an increased abundance of the age groups
compared with the preceding years.

Although the O-group indices for Greenland halibut (Table 41) have
not been shown to reflect the strength of the incoming year classes,
the increased indices of the 1974 year class compared with previous
year classes might be an indication of increased recruitment.

The Working Group decided to select the fishing mortality on the
5 and 6 year olds so that the abundance of these age groups at the
beginning of 1979 were close to the averages for the period

1972=76.

The estimated fishing mortalities and the stock by numbers are
given in Tables 42 and 43.

The fishing pattern for 1979 is drawn in Figure 17, together with
the average fishing patterns for 1972-75 and 1976-78.

The relations between the biomass of 4 year and older fish and the
catch per unit effort are shown in Figures 18 and 19 for USSR

and German Democratic Republic trawlers respectively. For reasons
discussed above, only the years 1975-79 are considered in case of
the USSR cpue data. The estimated stock size in 1979 is 98 000
tonnes applying the new mean weights (Table 40). This value for
1979 is somewhat above the fitted lines in Figures 18 and 19. If,
however, the old weights were used, the stock biomass would be

69 000 tonnes, or somewhat below the fitted lines.

The input fishing mortalities on fish at age 7 and older also
seem reasonable, judged from Figure 20 where the estimated biomass
of 7 years and older fish is plotted versus the catch of the same
age groups per unit effort by the German Democratic Republic
trawlers. The latter figures are arrived at by calculating the
proportion of 7 years and older fish (by weight) in the German
Democratic Republic catches. These proportions were:
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1973 1974 1975 1976 1977 1978 1979

0.99 0.96 0.93 0.91 0.82 0.87 0.47

These proportions were then multiplied by the cpue data of the same
fleet (Table 37) year by year.

Yield and Spawning Stock per Recruit

The yield and spawning stock per recruit were calculated for the
1979 exploitation pattern (Figure 21, Table 44).

For the present exploitation pattern, the F, ; = 0.14 and

Fpax = 0.28. This is somewhat above the corresponding values of

0.12 and 0.20 estimated in last year's report. The difference

is caused by the increased new mean weights at age, in particular
on the younger age groups (Figure 14), as well as the new fishing
pattern (Figure 17).

The fishing mortality in 1979 of 0.40 is above the Fp,y level.
For the 1979 fishing mortality, Fp, 1 and Fp 4, the corresponding
sustainable yield and equilibrium spawning stock biomass were
calculated assuming an average recruitment equal to the average
numbers of 3 year olds in 1970-74 of R _ = 31,6 x 10°,
(See text table below.) 1970-1375

Y Sustainable S Spawning stock
F /R (kg) yield (tonnes) /R (kg) biomass (tonnes)
F79 = 0.40 0.76 24 000 0.90 28 400
F__=0.28 0.77 24 300 1.65 52 100
FO 1 = 0.14 0.72 22 800 4.00 126 000

For comparison, the TAC for 1980 has been set at 14 000 tonnes, and
the spawning stock (9 years and older) at the beginning of 1980 is
14 400 tonnes.

Catch Predictions and the State of the Stock

The stock was projected to 1982 agsuming that the TAC of 14 000
tonnes in 1980 will be taken. The average recruitment for 1970-T74
of 31.6 x lO6 fish at age 3 was used for 1980 and 1981, The stock
size in 1980 and the parameters used in catch predictions are given
in Table 44. Four management options for 1981 were considered:

level (F = 0.14)

Option 1: Fishing at the FO 1

Option 2: Fishing at the F __ level (F1981 = 0.28)

1981

Option 3: Fishing at the expected 1980 level (F1981 = 0.26)
Option 4: Fishing at the 1979 level_(Fl981 = 0.40).

For the catch in 1981 for these options, the resulting total stock
(4 years and older) and the spawning stock (9 years and older) in
1982 are given in the text table below. Figure 22 shows the same
parameters as a function of the fishing level in 1981 relative to

the 1979 level.
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1980
7 : Management 1981 1582
S?ock Spawning] F [Catch | option for Stock|Spawningl F |Catch |[Stock | Spawning
biom, s?ock 1981 biom.|stock biom. | stock
biomass biomass biomass
105 14 0.26 14 FO.l 117 19 0.14] 9 100} 134 33
Fmax 0.28}117 300 125 29
F =F
1981 1980 0.26]16 300| 126 29
F1981= F1979 0.40{23 600| 117 26

Stock biomass = fish at age 4 to 16

Spawning stock biomass = fish at age 9 to 16

Weights in thousand tonnes

Figure 23 shows the estimated stock size and the spawning stock from
1970 to 1981. The estimated total stock decreased from 302 000 tonnes
in 1970 to 105 000 in 1980. If the cpue data from the USSR trawl
fishery (Table 37) are proportional to the total stock biomass in the
period 1965-70, then the stock in 1965 was 1l.51 times larger in 1965
than in 1970, or about 450 000 tonnes.

The present stock thus seems to be between 20% and 25% of what it was
before heavy exploitation started in the middle of the 1960s.

The spawning stock in 1980 (14 400 tonnes) is 13% of what it was in
1970 (127 000 tonnes). Compared with the 1965 level the spawning stock
has been essentially decimated, and is now less than 10% of the nearly
unexploited level.

Some increase in the total stock and the spawning stock is expected

in 1981 compared to 1979 and 1980 (Figure 23). A further increase

in the spawning stock is expected in 1982 for all management options
considered above., This is, however, to a large extent dependent on

the strength of the 1973 and later year classes, of which little is
known. Irrespective of the catch levels in 1981, but assuming that the
1979 fishing pattern prevails, about 50% of the spawning stock in 1982
will be comprised of the 1973 year class, if the present assessment of
this year class as 6 year olds in 1979 is correct. . The 1973 and 1974
year classes are expected to account for 50% of the catch in 1981.

However, despite the uncertainties it seems clear, that the present
spawning stock is low and will be so in the next few years, and the
possibility of recruitment failure due to a low spawning stock would
appear to be real.

GREENLAND HALIBUT IN SUB-AREAS V AND XTV

The total nominal catch figures for Divisions Va and Vb and Sub-area
XIV are presented in Tables 45 to 48 for 1969-79. Catches are presented
for each fishing area by country.

In the period during 1968-75, total nominal catches for all areas
combined ranged from 20 463 tonnes to 36 280 tonnes. In 1976, the catch
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dropped to a low level of 6 045 tonnes but increased to 16 578 tonnes
and 14 %49 tonnes in 1977 and 1978, respectively. During 1979,

catches increased to near the levels of the early 1970s at 23 327 tonnes.
The Federal Republic of Germany catch during 1979 more than doubled

from 1978 to 1979 and the Icelandic landings increased by 50%.

No new data were available at the time of the meeting, therefore the
Working Group felt it was not in a position to provide any new
scientific advice concerning this stock at this time.

ASSESSMENT OF EFFECTIVE MESH SIZE AND EFFECTS OF A CHANGE OF MESH SIZE
IN THE REDFISH FISHERIES IN SUB-AREAS I AND TT

Attached to this Working Group report as an Appendix there is a study
on this problem done by Rervik and Hylen prior to the meeting of the
Working Group. For a brief description of the method used, it is
referred to this Appendix, to Hoydal (Doc. C.M.1977/F:51) or to the
Arctic Fisheries Working Group (Doc. C.M.1979/G:20). A detailed
description of the method will be given by Hoydal, Rervik and Sparre
(in prep.).

Data from the period 1967-78 are used. It should be kept in mind that
the assessment is of the average effective mesh sizes used in that
period and not the current effective mesh size in use.

The data base seems poor for the present mesh assessment, particularly
for Sebastes marinus. The available age composition from the total
fishery was not suitable for an assessment because of its multi-modal
shape. The length composition data were somewhat better, in particular
for the USSR fishery on S. marinus.

For other countries, length compositions from the Federal Republic
of Germany trawler landings were used. The large increase of the
length frequency for these trawlers between 30 and 40 cm strongly
indicates substantial discarding in this fishery. Data about the
discarding practice, however, were not available and it makes the
assessment of the effective mesh size in this fishery very uncertain
and sensitive to the recruitment curve used. The recruitment curve
was shifted towards higher length until an effective mesh size of
108 mm was achieved, which was close to findings by the Arctic
Fisheries Working Group (C.M.1979/G:20). TFor the other estimates

of effective mesh sizes, the findings by the Arctic Fisheries Working
Group were not used as a facit.

For Sebastes mentella both age and length frequencies were used. The
results in terms of the best estimate of effective mesh sizes and
maximum (effective) mesh sizes were similar.

However, comparing the frequencies, it was found that the length
compositions indicate that more smaller fish are taken than shown by the
total age distribution. This indication of some inconsistency in

the data base is, however, dependent on the assumption that the input
parameters and the model are consistent.

A common problem for the whole assessment is the selective properties

of the gear. These are expected to change with the size of the catches.
As clogging of the net by fish ("meshing") increases, the effective
mesh size decreases. These problems mean that the estimates of the
effective mesh sizes should only be taken as indications, and they may
in fact be quite different from the average real mesh sizes used in the
period simulated. As described in the Appendix, when the effects of

a mesh change are estimated, these uncertainties to some extent cross
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out. This is also evident from the last figure in the Appendix,
where the long-term effects of a mesh change in the S. mentella
fishery are similar whether calculations are made on the basis
of the age or the length distributions.

The shortcomings of the sub-model estimating the effects of the change
of mesh size are similar to the yield per recruit model in that no
changes of growth rate (as a function of stock size) is assumed to
occur. A constant recruitment is also used.

In the discussions that followed the presentation of the paper, a
number of points were expressed:

1. The paper has a lot of merit and its use of commercial data
can only strengthen results collected from research data.

2. The findings for minimum and maximum mesh sizes are not
inconsistent with results from the northwestern Atlantic.

3, Similar to recent findings in the northwestern Atlantic,
there would be fairly large immediate losses, but in the long
term slight gains might be realised by increasing the mesh
size.

4. As redfish are known to be larger at greater depths, the
fishermen would likely offset immediate losses by changing
their fishing pattern if mesh size were increased. The Group
felt that immediate losses would perhaps be overestimates of
what would happen in the fishery.

5. There are presently regulations in Icelandic waters which
prescribe greater meshes than those currently being used
in Sub-areas I and II. From the length and age frequencies
and discussions with fishermen, there appears to be less dis-
carding of redfish and during the % years of larger mesh
regulation being in force, the fishing industry has not
indicated any losses.

6. Both in Icelandic waters and in certain regulated areas of
the northwestern Atlantic mesh regulations larger than 125 mm
indicate that the fishermen do not find it difficult to catch
redfish.

7. Keeping in mind the problems associated with the data, the cal-
culated effective mesh size was found to be about that found
for cod and haddock by the Arctic Fisheries Working Group.

8. There might be problems with the age and length frequencies as
a result of discards and variable recruitment. Thus, field
surveys to estimate discards and frequencies over a greater
number of years are needed to average recruitment.

9, Experiments at sea are necessary to better estimate selection
ratios which could be biased mainly by gear type differences
and by the rate at which the net encountered redfish.

In conclusion, the Working Group felt that the model required further
work particularly on the data base, by improving the input parameters.
The three assessments, however, indicate that there would be no
substantial changes in the long-term yield of redfish if the effective
mesh size were increased by up to 35 mm above the average effective
mesh size used in the period 1967-78.
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FEASIBILITY OF ASSESSING REDFISH AND GREENLAND HALIBUT OF EAST
AND WEST GREENLAND AS A SINGLE UNIT

Redfish

The main spawning area for redfish in the Iceland/East Greenland
region is in the Irminger Sea in an extensive area over the
great oceanic depths, expanding from Reykjanes ridge and the
area west off Iceland far to the southwest. Only very few newly
spent redfish larvae are found along the banks of East Greenland
and along the southernmost banks of West Greenland. Few mature
Sebastes mentella have been observed in West Greenland waters,
and no mature Sebastes marinus.

The redfish fry drift with the Irminger Current to the continental
shelves of Iceland and East Greenland. Then they drift southward
along the East Greenland coast and, to some extent, around Cape
Farewell to West Greenland waters. Some of the redfish fry off
West Greenland might originate from spawning areas south and
southeast off Cape Farewell.

Tagging experiments were carried out in the Godth&b fjord in
1956-69; however, only 5% or 34 of the recaptures were caught
outside the fjord. Of these 34, 24 were caught on the West
Greenland banks, 7 on the East Greenland banks and 3 without
information, only that they were caught at the Greenland banks.

Since there appears to be no substantial spawning of redfish off
West Greenland, the redfish in this area must originate from
spawning in other regions.

There is at least some connection between the Irminger Sea stock
and the West Greenland stock as the drift of fry shows, although
the magnitude of this recruitment to the West Greenland stock is
not established. It is, however, uncertain as to what degree

the spawning southwest off Iceland and that south of Cape Farewell
are connected and to which of these two spawning areas the West
Greenland redfish migrate for spawning.

In view of these uncertainties the Working Group is at the present
time of the opinion that the West Greenland stock should not be
included in the assessments for the Irminger Sea stock.

Greenland Halibut

The Greenland halibut off East Greenland , ICES Sub-area XIV, is
presently assessed as part of the East Greenland-Icelandic stock,
ICES Sub-areas XIV and V, under ICES. On the other hand, the
Greenland halibut off West Greenland, NAFO Subarea 1, is presently
being assessed as part of the West Greenland-Baffin Island stock,
NAFO Subareas O and 1, by NAFO Scientific Council.

Greenland halibut of the Northwest Atlantic area is distributed
from the northwest coast of Greenland as far south as the northern
portion of the Grand Bank of Newfoundland (NAFO Division 3L).
Canadian research vessel survey results (Bowering, l979a) indicate
that Greenland halibut in the Labrador-Northeast Newfoundland
shelf region are mainly smaller immature fish. Smidt (1969)

has shown, on the other hand, that Greenland halibut of the West
Greenland fjords and Davis Strait region are commonly found in
both mature and immature conditions with spawning occurring to

the south of the Greenland-Canadian ridge in Davis Strait.

Zilanov et al. (1976) and Bowering (1977) have both indicated that
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there appears to be a northern migration of maturing fish from the
Labrador-Newfoundland area into what is probably the same spawning
area described by Smidt (1969) with larval drift moving down the
Baffin coast and into Greenland waters. Large numbers of juveniles
off the east coast of Baffin Island (Bowering, 1979b) would tend to
support this idea.

Greenland halibut off the east coast of Greenland are generally
distributed in the mid to the northern part of East Greenland, where
they are wusually found in fishable concentrations on the continen-
tal slope of northwest Iceland after spawning. According to
Icelandic investigations (Sigurdsson, 1979), the Greenland halibut

of this area move to the western part of the Icelandic continental
slope to spawn and afterwards form a general northeast feeding
migration off the north coast of Iceland. O-group surveys have shown
that some Greenland halibut juveniles are found south towards

Cape Farewell but in very minor and incidental quantities in comparison
to the more northerly regions.

While detailed scientific information was not available at the time
of the meeting, the Working Group felt that, with this general
knowledge of the two areas, these stocks were probably not linked;
however, a more thorough scientific investigation into the matter
should be carried out before conclusions are reached.
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Table 1. Nominal catch of Redfish (in tonnes) by countries (Sub-area I, Divisions IIa and IIb combined)

Country 1969 1970 |- 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Belgium 30 28 2 2 - -
Faroe Isl. 60 9 32 6 67 137 8| 1477 160
France 1 116 - 660 3 608 -
German

Dem. Rep. |1 069 | 7 149 |14 786 | 9 972 |11 756 |28 275 | 28 020 | 22 636 | 17 614 | 16 165 | 16 162
Germany,

Fed. Rep. 5573 | 2416 | 3076 | 1 697 | 3 479 | 6 597 5 182 T 894 T 231 | 11 483 | 12 244
Netherlands 20 127 - - -
Norway 3904 | 3832 | 4644 | 6776 | 7 714 | 7 055 4 966 T 305 7 381 7 802 | 10 218
Poland 59735 | 46351 | 2 532 | 1 112 215 | 1269 | 4 711 | 4 137 175 | 2 957 272
Portugal 331 3 463 1 480 378 638
Spain 1194 | 3 398 - - 6
U.K. 5224 | 4554 | 4002 | 4379 | 4791 | % 509 2 746 4 961 | 6 330 3 390 3 000
USSR 9 144 113 091 |29 839 |22 647 |31 829 |48 787 | 230 950 | 263 546 | 144 993 | T8 092 | 67 488
Total 30 907 |35 733 |58 879 |46 592 |59 816 |96 644 | 278 195 | 317 606 | 185 874 | 125 355" 110 625"

* Provisional data

**% The total figure used by the Working Group for assessments (including catches by non-members)




Table 2. Nominal catch of Redfish (in tommes ) by countries in Sub - area I

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Belgium 30 2 1 - -
Faroe Islands 6 6 - -
France 26 27 -
German Dem.

Rep. 23 4 912 78 36 358 201 90 - - -
Germany

Fed.Rep. 133 148 T 76 1 086 483 635 786 - -
Netherlands

Norway 365 141 316 1 000 1917 194 482 739 1181 1 333 1 681
Poland 5973 6 1 22 93 47 - - -
Portugal 331 478 55 8 -
Spain 820 301 - - -
U.K. 1 385 1 384 1 406 1 363 1 894 1 320 1 048 1 392 1 686 959 668
USSR 3 647 2 281 3 743 4 403% 4 885 9 318 |30 750 |12 411 13 154 2 575 604
Total 11 393 8 857 5 692 6 831 8 778 112 338 134 208 |16 095 |17 012 4 902 2 95%

* Provisional data

_ga_



Table 3 Nominal catch of Redfish (in tonnes) by countries in Division IIa

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Faroe Islands 60 9 22 67 137 8 1171 160
France 980 478 3 575 -
German
Dem.Rep. 812 2 212 | 12 339 8 963 | 11 474 | 27 153 | 22 778 | 16 921 | 12 688 | 12 993 12 439
Germany
Fed.Reps, 5 573 2 165 1 188 1 466 2 207 4 167 4 263 6 722 4 764 | 11 482 ] 12 244
Netherlands 20 127 - - -
Norway 3 510 3 679 4 277 5 720 5 564 6 837 4 444 6 515 6 050 6 369 8 362
Poland 269 1 605 784 156 869 920 217 47 2 477 261
Portugal 2 849 1 249 352 549%%
Spain 153 2 082 - - 4
. U.K. 3 578 2 741 2 463 2 680 2 125 1 991 1 621 2 919 4 064 2 067 1 632
USSR 14 142 209 291 131 14 | 39 138 | 20 307 | 94 639 31 7831 26 789
Total 13 507 | 11 268 | 22 081 | 19 913 | 21 679 | 42 O11 | 73 384 58 796 |123 987 | 72 209

62 440

* Provisional data

*%¥ As reported to Norwegian authorities

_-173_



Table 4. Nominal catch of Redfish (in tonnes) by countries in Division IIb

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Belgium 28 - - -
Faroe Islands 4 - - -
France 110 33 306 -
German

Dem.Rep 234 25 2 369 973 282 764 5 041 5 625 4 926 3 232 3 723
Germany

Fed.Rep. 118 1 740 224 1 196 1 344 4%6 537 1 681 1 -
Norway 29 12 51 56 23%% 24 40 51 150 100 175
Poland 4 356 926 306 59 400 % 698 3 873 128 480 11%x
Portugal 136 176 18 89%*
Spain 221 1 015 - - 2%%
U.K. 261 429 133 336 772 198 7 650 580 364 700
USSR 5 483 | 10 668 | 25 887 | 17 953 | 26 813 | 39 455| 161 062| 230 828 | 37 200 | 43 724} 40 095
Total 6007 15 608 | 31 106 | 19 848 | 29 359 | 42 295| 170 603| 242 715 | 44 874 48 241 | 44 795
Non-members 296 435%*

* Provisional data

*%¥ As reported to Norwegian authorities

_gz-



Table 5. Nominal catch of Sebastes marinus and Sebastes mentella
in Sub-area I and Divisions ITa and ITb combined (in tonnes)

Year 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*%
S. marinus | 24 071 | 12 817 | 1% 816 | 17 730 | 21 436 | 27 272 39 509 | 32 441 | 25 441
S. mentella| 6836 | 22 916 | 45 063 | 28 862 | 38 380 146 365 | 92 911 | 85 182
Total 30 907 | 35 753 | 58 879 | 46 592 | 59 816 185 874 | 125 352 | 110 623

% Provisional data




Table 6. Sebastes mentella in Divisions ITa and IIb

..27...

Effort and catch per unit of effort 1965 - 1979.

Year USSR catch/hour USSR effort Total effort
(tonnes) (hours trawling) (hours trawling)
1965 0.38 37 895 41 216
1966 0.3%9 22 308 26 008
1967 0.37 15 135 16 862
1968 0.45 9 778 12 029
1969 0.48 11 458 14 242
1970 0.46 23 261 49 817
1971 0.38 68 158 118 587
1972 0.38 47 368 79 953
1973 0.45 59 556 85 289
1974 0.69 60 000 100 539
1975 0.95 217 789 251 653
1976 0.99 244 379 271 739
1977 0.77 132 866 190 084
1978 0.63 118 356 147 478
1979 0.56 114 868 152 111
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Table 7. Year class strength of Redfish in Sub-area I

and Divisions ITa and IIb.

Year Dragesund Surkova, 1960 Baranenkova, 1968 O=group surveys
Class 1971 S.marinus| S.mentella ‘g.marinus S.mentella Abundance indices
1956 strong strong strong
1957 average average strong average average
1958 poor poor poor below poor

average
1959 average average strong strong
1960 poor poor poor
1961 poor
1962 very poor
1963 poor
1964 strong
1965 strong 159
1966 strong 236
1967 average 44
1968 average 21
RO I 295
1970 strong 247
1971 average 172
1972 average 177
1973 strong 385
1974 468
1975 315
1976 447
1977 472
1978 460
1979 980
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Table 8. Sebastes marinus in Sub-area I and Division ITa. Age composition
of the total catch in numbers (x 103), 1968-79.

AGE 1968 1969 1970 1971 1972 1273
3 @ ° @ @ @ ©
4 @ @ @ @ 7] 2
5 0 © ® ) @ )
& ] @ @ @ @ ?
7 ) e b @ @ )
2 ) 2 ] @ 4 @
9 B @ ® @ @ @
1o 1% @ @ @ @ @
i1 @ 2 ) @ @ @
12 43 51 g2 a6 Z61 596
13 3z 35 122 41 332 570
14 74 97 229 107 633 913
15 165 zZe9 444 239 1137 1527
16 550 666 1232 &RE ZEE3 3ZEE
17 364 556 723 5318 1281 l1d4
13 611 854 113& 935 2014 2157
19 B84 1223 ag7y 93¢ 2046 1832
=0 131 223 185 185 a5 4z
=1 753 1456 1903 A55 173 14zo
zp 555 1034 750 595 1112 4490
23 298 1518 9z1 779 1251 1123
74 1268 2259 266 1123 1121 1248
75 993 1845 716 77E 746 884
26 ART 1857 623 636 535 729
=7 644 1362 8526 426 429 563
28 814 1@38 347 431 377 2Ga

ToTAL |

Iz64 16243 10984 9647 17985 20027

AGE 1974 1975 1978 1977 1978 1978
3 2 o o ae 2 )
4 @ o o 428 @ 0
5 @ @ 530 1839 20 o
= @ ) BRS4 1831 13 @
7 5 ) 5713 iGz1 21 12
a @ 2 12162 4179 335 70
3 @ ® 10250 dEERG EES ay
10 @ @ 9515 4501 951 1473
11 @ © 5953 ZA59 629 1389
12 387 693 Sp0a 3306 2048 695
13 455 aca 1686 2EE7 Zasd 878
14 1043 1638 ZETO 4242 5573 3234
15 2679 2984 2991 5334 €545 3148
16 5479 7397 8775 E07Z 010 3415
17 ZTET 3EE3 2707 237E 2626 1653

18 4164 5117 3938 AdEZ 3750 2126
;Z 3652 +40z 3417 3115 2779 2150
2¢ 538 a£é§ 614 984 1572 1743
2359 2229 2475 z4o8 1754 2150
ZZ 1373 1721 15289 117@ 350 szz
23 1527 1813 1814 1464 S50z GLE]
z 11e3 1432 1672 1318 420 g2z
25 70z 3¢ 108 223 246 647
2 530 817 813 TTE 173 =t
27 369 701 322 EEE 158 - s5ER
z& aaz 589 624 &77 144 z30
TOTAL

28631 38262 87782 EZZ2A&c 42224 264648
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Table 9. Sebastes marinus in Sub-area I and Division IIa. Fishing
mortalities estimated by VPA (M = 0.10).

AGE 1968 1969 1970 1971 1972 1973
3 Q20 . 000 .220  .e00  .000 .00
4 . B@n .BQe 0B . PO 000 . oo
5 QRO LR LQRQ QoY QR0 .00
& .22 BB T BB .00 OO
- OB .eee .00 R-TT .20 .20
8 G0 YY) .00 000 1Y) LT
a 0B L OB .Ban . 200 LY .Be0

10 L BEE . BE L BO . BRa . B .BRE
11 11 LT .70 .00 .00 2O
1z 201 . 291 .21 B2 .05 212
13 =TT =121 QO3 301 .en8 .11
14 L ROE L B0Z L BOS .03 LB11 L0139
15 L BOE . BOR .21z . BOE L3 @29
16 LO1E La21 041 LOET @79 .10z
17 LO1E D21 .QZ26 @23 045 052
12 L OEE . 343 048 @33 .2 . @30
19 L 029 LORE T 049 . 099 .10z
20 Q0T Lall LIS 213 LG22 013,
21 L 048 @28 LO56 L RED 143 @34
2z Q54 VA& 054 L B3& 127 LOAT
= LBTE 82 Lpas .REE 295 164
2 LABE 2RO G2 .iz4 114 REY-
75 .139 .32 L1180 LIRS L1628 11z
26 LTS .323 L1153 L1121 L1583 .123
27 L OTE L4 L1473 133 Y1) . 195
=a L1En (152 .152 L1150 .15% 150

MEAN F FOR AGES = 13 AND <= 24 (HEIGHTED BY STOCK IN NUMBERS)
023 .038 .031 .024 050  .054 :

AGE 1974 1875 1876 19%7 1878 1872
3 LBan L PR el .ela L2 L3
4 LRee LER@ M gadnl L1TE L GO L 0Ra
= L@ee pargslcd LOFH 501 @1 @ . @D
& LR RO LOEQ DR 0le SRR
7 LG L QR A4 L3314 L@ Lele
& .2Q@ (BREYE] .74 JEga LREE LQZB
3 Qe L QEe 324 LE1E L1582 @3

1@ Q02 L QQQ L3280 Brapatd w217 L @d@
11 R SO 128 136 <247 048
12 L2102 L@l 3 Jdetd LT A5 L2580
13 @11 LH24 LODE LEBEZ @73 L @8Q
14 LREED LS LRQBT L2 L1BR Lle@
13 .05 LOTE @224 . 288 .Z1E 128
16 128 LEE3 218 4G L3TE .158@
17 Llee Jdez JAes LQTA 145 .15@
18 187 26 dde .173 . 189 L15@
19 127 LETS 243 L1411 L1823 150
Z6 L@2d] L@81 L0588 L9322 LOER L1509
£1 162 223 LEGE L2252 215 150
ze 111 L1583 167 L1E7F L0533 150
23 .188 L1885 213 214 LBER 159
24 215 253 L2328 L2112 L@72 L1580
o] Leae LETG L2321 LITFT @53 100
£6 LDE1 L1113 L3TB L3001 @43 150
27 LOTE L1332 142 CGEE @23 L1586
28 .15 L1580 159 L1580 L5 150

MEAN F FOR aGES
. @351

ks

= 13 AND <= 24 {(HKEIGHTED BY STOCK IN NUMBERS)

.147 183 132

—
03 il
-
—
m
0
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Table 10. Sebastes marinus in Sub-area I and Division IIa. Stock size in
numbers (x 107) estimated by VPA.

AGE 19€8& 1969 1970 1371 1372 1973
3 139718 63467 61368 40040 25108 13478
4 122001 126422 57428 55529 AEZ3@ ZZTIE
5 112324 110391 114382 51963 5244 3ETAE
B TTZ44 1916835 9988R 1eZ508 47018 45463
7 BE3624 59833 91953 SRIae 893656 42543
& 21917 7SEEE 63242 a321Z2 A1T7&D 84743
9 2d41e 842356 Ba4ER E7IE4 TRZAS 73997

1@ az1&z TE372 74519 E135@ 51778 BalzZa
11 BRZ1E 23410 69109 ET4ET 56055 46851
1z 53819 54487 75472 E2S33 a81e11 50721
13 471893 48657 45254 £8231 EE538 54957
14 ADBEE 42650 473993 44451 E1&99 E@A4Z
15 371748 RBTF27 328499 39589 40119 55226
16 22172 33443 312 34413 35594 35220
17 zajza4 ZRB/A ZIEES 2780 3Z9E Z2OFTE
18 18976 ZOE1E 25333 28153 24580 26215
19 24765 15775 17825 21246 22T7TVE 20414
20 20139 21788 13111 15272 18826 L 1BERS
21 16495 12098 19475 11684 13643 16668
2 11137 14571 14993 16669 arvee 1@E329
23 12363 955( 12155 12853 14517 P
Z4a 3105 19333 TEOD 13123 19490 11947
25 apaE1 7037 7205 5597 APY3 A78A
26 5721 €324 4615 5841 43E8 6514
27 B3Z 4318 4141 3586 4681 3361
za 4628 7&a21 26815 3247 2841 3IAZA
TOTAL
1236186@ 1169665 198160  1021ZZ3 aR74E0 /42415

AGE {974 1375 1976 1977 1978 1979
3 9442 4254 3076 aR_?E ® o
4 12194 2543 543 ZTAG ) @
5 ZO554 11333 7730 3483 21182 @
& 2REE3 12538 2BAS £491 1414 @
7 414137 26840 16823 EESS 4137 1287
8 38495 37222 242826 809 4162 3714
9 7EETY 24832 33c8am 18431 4371 3448

19 B53I55 £9382 . 31517 2750 5113 2451

11 51645 50584 G2THRD 19499 14514 3724

12 42392 55779 54818 E114@ 15403 12535

13 45333 37990 494&1 2 44544 43137 11992

14 491385 40586 3ATEEG 43469 38146 3ERTA

15 45136 435097 35167 ZT&Z0 35302 Z29ZES

16 45513 35865 368531 2aa7a 20111 25731

17 ZaTEB 38634 28148 ZEBZE 2R4E0 125@0

18 25589 23409 31539 ZZagg 21837 16319

13 21670 19153 16327 24880 17430 16200

zZ0 16677 168253 13151 11531 19554 13133

21 16563 14484 133975 11343 a7 16200

z2 13733 12747 19421 18296 7979 647

23 AATS 11122 9360 FAFT AZAS 5843

24 5969 8551 a342 FZ36 5823 8947

z5 SEES 4354 4596 BAGZ 5236 4875

z6 i1z &4z 3057 sled 4518 4554

27 SZ29z2 5932 E500 1496 ZeR1 2314

28 2502 4438 4702 El@1 1@R5 1733

TOTaAL

T49E42 ES3263 554284 423731 3122609 41623
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Table 11. Sebastes marinus in Sub-area I and Division ITa. Total
stock biomass (age 12+) and spawning stock biomass (age 15+)
(in '000 tonnes).

Year Total Stock Spawning Stock
1965 325 257
1966 318 248
1967 310 239
1968 313 240
1969 314 238
1970 308 202
1971 318 228
1972 328 234
1973 326 244
1974 316 244
1975 308 239
1976 287 216
1977 (262) (189)
1978 (243) (184)
1979 (215) (176)
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Table 12. Sebastes marinus in Sub-area I and Division ITa. Parameters
used in catch prediction.
e | gt er | Pttt | e 155 | for e
1980 x 10-3 1977 and later
12 55 211 0.4 ATT .520
13 10 682 0.5 .512 564
14 10 016 0.7 STT . 703
15 29 702 0.8 611 .750
16 23 454 1.0 .710 .846
17 20 03%9 1.0 761 .860
18 9 T35 1.0 .826 .931
19 12 476 1.0 .895 .991
20 12 617 1.0 <947 1.028
21 10 228 1.0 1.093 1.148
22 12 617 1.0 1.145 1.207
23 5 410 1.0 1.293 1.410
24 5 334 1.0 1.580 1.521
25 5 410 1.0 1.793 1.702
26 3 796 1.0 1.885 1.693
27 3 550 1.0 2.293 2.393
28+ 3 051 1.0 2.454 2.454
11
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Table 13. Sebastes mentella in Divisions IIa and IIb. Age composition
of the total catch in number (x 102), 1968-=79

AGE 1968 1969 1976 1971 1972 13773
6 7 31 @ @ 456 172
7 @ 84 o @ 722 1E60
) 15 403 33 114 5728 4365
9 a9 524 131 2ad ZEaE 3723
10 192 A3 €20 gél Z049 dE3E
11 355 333 217 159@ 177@ ZE33
12 43E 354 3425 4428 BEES 3148
13 554 &49 3943 4824 454 BRe8
14 Agd 14 AEZ2E G451 4704 BERG
15 7ER 482 zags 4940 4038 45TE
16 931 207 3983 74896 4704 5580
17 634 451 z743 4485 IGEE 37TV
18 BES 248 3559 7IEE F1ET 2747
19 7oz 7ae 2314 477 18156 1316
zo &3 EEE 1567 3TLE aas 73
zl 347 44@ Tad 2389 373 B30
zz Z51 514 653 1374 278 114
23 as 1973 327 {55@ 47 1@
24 44 z &5 397 47 1@
TOTAL
T3TE 16375 3zes@  SEETH 4E5TE 57252
AGE 1374 1975 1976 1977 1978 13793
= E26 5534 18831 @ z914 3551
7 4847 18417 29381 2418 30256 2QQ35
2 15451 42425 59335 17178 ES373 42572
3 2aval azdage 73241 32454 5SS 45337
1@ 30144 108462 110712 52102 IR3TT 3EEES
11 19843 119275 112524 49617 15973 25735
12 1GER3 BYZ3E1 893144 B934 17298 2252
13 EY~ch 29851 43550 clch:E-r 93200 15973
14 2E34 ZRA24 281734 18035 7434 SIEF
15 =514 18433 13&31 1rEns 5474 35048
16 RI05 13465 3633 HT96 4147 33&T
17 F332 13668 8329 4874 2141 2411
1a 2avea 12207 7ER3 5495 1920
19 1BEE BT57 F4EE S1ES 1RAQ
20 2121 T11E 3188 3941 1265
21 7av 5113 1812 =t 191 &
o 454 z2z4z 1715 y BaT
23 151 735 1241 e ICR i
D4 151 407 z211 = DY~
ToTAL
151475 SE3RTS EZ70I&  3pzToa 23R4S




- 35 =

Sebastes mentella in Divisions IIa and IIb.

Table 14.
AGE 1968 1969
& LR . Qo0
7 .00 11
8 N-YeT) 003
a .01 .05
10 LGB2 N-LCT
11 .oed Nk
12 LBaT .13
13 u1w Le15
14 Le21 L1
15 .26 313
& LRER LB3Z
17 Q54 . @30
18 L0831 LBTA
19 .48 116
20 OAL 148
21 L13a 125
zz 323 LZB7
23 298 . 4065
z4 2o .Zen

MEAN F FOR AGES = 13

.34 .23

AGE 1974 19785
& LGRE .14
7 013 L B52
a @36 132
] 073 240
10 .88 L37S
11 L1958 LERG
12 @97 L43E
13 12T L3TA
14 158 447
15 .40 PPY:S
18 . 138 L4183
17 L1115 LA3E
18 .149 LBTT
19 128 539
20 L1390 .TEA
21 148 .&10
zz 27w .714d
23 .les L8R5
z4 ) 42D

MEAN F FOR AGES = 13

L1327 487

Fishing mortalities

estimated by VPA (M = 0.10).

1970

.00Q
B0
220
Q21
L @RE
LOZ3
. @37
. QB
LRTE
LREeT
L1232

J o=
™}
W

mom o & o)X

Lo I BT I O

£oLe = o &

LATT

AND ¢ =

L1e3

-
03
~J
i

B &
“ B
[

¥

JId B B OO Do~ T LYY

B
i

P D B I O = 0y L0 M e Lo 03 DY)
XA IO RS SV S 1S R B VI 1 SN o S N ) - 5 T ]

18] s IS SR ) I o
X

o

-

1971

.00
.o
oo
.00Z
Lo07
LO17
@54
LBEZ
.293
123
L2Z&
L1B8

a2 = . - .

Ul o g O 2o M) R o) L) a0l

-

o= T D) G 1LY N 0
SO W T &~ L) L

1 (HEI
LERT

1972

. @01
.92
@13
014
@14
.@13
. @048
9686
L@71
. @30
.14
. 147
178
L2@7
2568
173
L2448
188
.leg

Lled Lla7
18743 18758
QaR LQ0g
RAE L 050
192 159
215 189
31 200
197 L 256
£18 . 280
238 280
384 ERE
pcinl L2380
. 322 289
ZZ6 LEAG
188 288
LO7E L2320
1ig 280
158 23
125 zZaw
438 Zae
. 258 s 280
GHTED BY STOCK IN NUMBERS)
LETVE LZAQ
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Table 15, Sebastes mentella in Divisions IIa and ITIb. Stock size in
numbers (x 103) estimated by VPA.

AGE 1968 1969 19702 1971 1a7z 18973
g 227324 IER371 575172 SO0l s SE3E44 448287
7 143514 ZOSEARS 324238 SZE43ET B3F8TC 514083
& 131608 134384 186022 ZIFIET 472911 482312
5, 122672 11287@ 121297 168288 ZES355 4ZQESZ

1@ 1207393 110914 107241 1035448 152003 235654
11 BAGLT 109118 985RZ gE44E 92476 135590
1z EEE3E 79847 97845 BROTH AETER R74ZZ
13 57031 53790 71341 BBETS TE548@ 7azzz
14 43578 51077 53233 EBTET TE519 E39€0
15 30002 JEEVY 45629 44571 49806 B1142
16 18914 27231 34477 J8613 35908 41172
17 13872 16233 22872 27413 278E9 ZAGZ4
18 2013 (11833 14253 15298 20545 z173z
19 5431 V529 9954 9sz7 12199 15543
zZ0 4733 4247 EOEE G828 4112 TEOS
2 3547 3937 3316 4222 2463 2881
953 2879 3145 RRET 1372 1474

362 BZ4 2118 ZZZE 2RT ITE

255 247 378 1606 519 215

1094675 1341679 1779133 2162555 247C605ES 2641009

AGE 1574 1875 1976 1977 1878 1879
c 399793 454325 5@1392 AZEATR 479947 546000
7 ABZ7ZZ IB117E 4@593& 43GTVEZ IREETH 431504
& 4B835AT 353749 3es3nz 33030 391959 3ZYTET
a 431783 424784 ZREZEE ZREess 289444 2OZE0R
1@ 371373 363349 27995 185928 169649 211965
11 209762 397391 225964 15E7EY 117027 121888
1z 1202184 170350 165405 38114 9337 AEDE1
13 TE110 FEET4 109459 61742 373439 BAST®
14 61934 EOEET E1173 44066 24430 25477
15 52480 47846 351009 SEEZS 21807 15053
16 EG979 41308 270863 15RED 18728 14546
17 IT145 AVE1E Z4i19 15711 11385 10350
18 21771 ZEIZ1 23711 16301 9597 AZ4Z
13 17055 16966 11812 14533 9540 7ELE
Zo 12850 13249 RA95E 7474 1eEL7 798
z1 5&E7 9514 5312 5102 ] 3234
2z 2009 4530 2870 FREE 2E4E
23 1588 1347 Zo34 1872 1561
24 74 1293 5681 SGE 455

TOTAL

2734881 2784495 2486235 2eeEGL4 2RTREAE 2181427



Table 16,

Sebastes mentella in DivisionsIIa and ITb.
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Biomasses of the

recruited stock B (N6+), the spawning stock B (N15+) and the year
class strength (estimates from VPA).

B(Ng+) B(N15+) Year class strength

Year (tommes x 10-2) (tormes x 10-3) | Year class | age 6 (millions)

1965 281 48 1965 590

1966 308 52 1966 569

1967 343 59 1967 445

1968 392 74 1968 400
1969 465 96 1969 455

1970 575 122 1970 501

1971 675 134 1971 5427§

1972 762 129 1972 480

1973 854 152 1973 546

1974 939 169

1975 991 177

1976 842 126

1977 660 100
1978 616 74

1979 645 68

Table 17. Sebastes mentells in DivisionsITa and ITb

Parameters used in catch predictions.

A Stock size at the Proportional fishing Mean weight
&e beginning of 1980 mortality (1979-1981) at age (kg)
6 550 000 .02 .168
7 491 282 .18 .183
8 371 250 .54 .225
9 249 513 .64 2311

10 - 221 319 .71 . 367

11 157 216 .89 432

12 85 946 1.00 .508

13 59 449 1.00 611

14 46 892 1.00 .679

15 17 389 1.00 «753%

16 10 298 1.00 .821

17 9 943 1.00 .872

18 7 077 1.00 .910

19 5 636 1.00 .923

20 4 932 1.00 .985

21 5 470 1.00 1.056

22 5 631 1.00 1.124

23 1 606 1.00 1.193

24 1 242 1.00 1.215




provisional data

Table 18. Nominal catches of Redfish (in tonnes) by countries in Division Va (Iceland).
Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%
Belgium 3301 2204 | 2 798| 2 484 16221 2114 | 1945 | 1522 | 1 395 | 1 549 1 290
Faroe Isl. 8 35 9 243 254 82 211 292 242 698
German Dem.Rep. 656 827 238 1 135 11 - - - -
Germany, F.R. 55 831 [ 48 907 |46 580 |43 963 | 38 358 | 36 398 |33 602 |32 948 |31 632 - -
Iceland 24 321 |23 807 |29 118 |26 973 |26 470 |27 799 |32 659 |34 028 |28 119 |33 318 | 63 035
Netherlands 2 - - - -
Norway 1 1 4 15 22 31 87 93 50
Poland 259 17 35 18 - - - -
U.K. 2 302 | 2948 | 3552 | 3697 | 2951 | 2519 | 2 424 | 1 124 + - -
USSR 1 256 10 31 28 2 - - - -
Total 87 736 | 78 962 182 370 |77 325 | 69 650 | 69 129 |70 T34 |69 864 | 61 525 (35 202 | 65 073
Table 19. Nominal catches of Redfish (in tomnes) by countries in Division Vb (Faroe Islands),
Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
Faroe Isl. 5 121 28 2 33 54 11525 | 5 694
France 300 800 - 1 368 448 -
German Dem.Rep. 1 1 -
Germany, F.R. 1293 1914 | 2328 | 4034} 9490 |7 328 |7 628 |5 255 |5 854 |7 767 8 373
Netherlands 105 - - - -
Norway 10 7 17 10 9 10
U.K. 28 33 24 53 85 98 4l 59 116 57 -
“Total 1326 1947 | 2352 | 4087 | 96967 765 [8591 |5 364 |7 402 |9 806 | 14 077
%)

-Qg_



Table 20.

Nominal catch of Redfish (in tonnes
Total nominal catch in It

) by countries in Sub-area XTV (East Greenland).
F Sub-area I (West Greenland),

Country 1969 1970 1971 1972 1973 | 1974 1975 1976 1977 1978 1979
Canada 420 - - -
Greenland 129 1 3 -
Paroe Isl. 13 43 1 3 19 - 20
German Dem.Rep. 154 409 611 703 841 | 1 275 | 4 490 - - -
Germany, F.R. 26 289 | 16 316 {17 062 | 7 287 |4 491 | 2 632 | 4 979 4 403 |13 347 20 7111)|21 0921)
Iceland 2 906] 1 001( 2380 | 5490|2144} 9 777 | 5 632 7 410 81 151 -
Norway ) 63 5 112 2 -
Poland 436 312 464 281 6 276 . - - - -
U.K. + + 5 65 127 56 286 622 13 -
USSR 18 71 21 64 118 | 9 830 |101 000 251 |, - -
Total SA XIV 30 367 | 18 162 | 20 436 |13 970 |7 899 | 13 978 |25 329 |113 656 |14 433 20 880 |21 112
Total ICNAF SA I 4252] 4101) 2756 2988|3319 3324 | 8 629 | 13 698 | 31 808 8 053

1)

Table 21.

%)

catches updated for Subearea XIT included.

Nominal catch (in tonnes)of Redfish in Sub-area XIV, Divisions Va and Vb, and by
species for Sub-area XIV and Sub-area V combined.

Year Div. Va Div. Vb Sub-area XIV Total S. marinus S. mentella
1965 114 100 5 862 36 513 156 475 97 006 59 469
1966 107 068 3 297 23 290 133 655 80 347 53 308
1967 95 083 5 013 33 198 133 294 85 249 48 045
1968 96 475 6 637 2% 074 126 191 68 712 57 479
1969 87 736 1 326 30 367 119 429 79 467 39 962
1970 78 962 1 947 18 162 99 071 62 020 37 051
1971 82 370 2 352 20 436 105 158 68 374 36 784
1972 T7 325 4 087 13 970 95 382 50 961 44 421
1973 69 650 9 696 T 899 87 245 41 818 45 347
1974 69 129 7 765 13 978 90 872 49 845 41 027
1975 70 734 8 591 25 329 104 654 60 980 43 674
1976 69 864 5 364 113 656 188 884 93 605 95 279
1977 61 525 T 402 14 43%) 83 360 52 752 30 608
1978§ 35 202 9 806 20 8801) 65 888 47 791 18 097
1979 65 073 14 077 21 112 100 262 76 865 23 397

1)

provisional data

catches updated for Sub-area XIT included.

_6£-
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Table 22. Sebastes marinus in Sub-areas V and XIV. Input catch data for VPA.

AGE 1864 1963 187@ 18971 1872

9 @ @ 4 59 21

e

11 L) 137 183 102 503 4@z
12 1101 1108 1142 203 3066 z&zd
13 1998 2141 1826 1565 4533 4017
14 3971 4831 3593 3713 5994 Sehz
15 3518 4354 3133 3323 444 4188
16 5373 6617 4706 5081 4463 4873
17 2718 3z00 2352 2424 1928 zevd
18 EE1E 7748 H5a14d 5798 4789 42&7
13 5272 B@47 48z24 4718 30073 2243
e 1964 2245 1908 1841 1920 934
21 BOES 6567 Sa44 8152 3217 756
ze 4z5z 4602 4592 4939 2304 1798
23 S92 6240 6596 7342 2269 2349
24 5619 Sz@d E85E TEFD 3086 2536
25 2507 zZaes 3076 3183 12688 1235
ZE 1630 18394 185€ Z205 726 7R3
27 774 510 a1g 281 303 Jee
za 527 17 523 78z 211 =35
29 Zl 324 275 z53 53 24
30 117 254 184 121 z3 1t
TOTAL
gozia £9102 £04594 BE2554 47415 44102
AGE 1374 1875 1976 1577 1578 1973
85 48 273 zZe23 B A9 £&
1o g8 374 EZT1E 71 173 312
11 533 875 Fotate 556 1933 1074
1z 33z 3o 19513 3539 5957 2ETG
13 4987 IEED 18604 5358 ERET Z907
14 7437 4za2 15776 TAZO RG23 6341
15 EZE1 3EZO BRAD E327 B4E1 E411
16 6152 5536 9123 Sa248 5702 16419
17 2518 2704 3750 2392 2188 9354
18 5159 6545 Ad4e 5168 3173 10544
13 et 4744 5598 3512 2959 5771
2o 1023 1570 1844 1212 3136 4852
21 30596 4799 5552 3753 =401 5293
zz 1956 2973 3339 z484 1511 223
23 ZERT 3ITES 4348 3F23 1745 400
z4 Zhag ITER 3817 zame 1474 Z4ZS
25 1229 1740 1751 1170 27 SZES
26 £d5 116@ 1283 7R Gl 2176
27 407 553 557 364 37 1303
za SG6 425 4z3 271 P -
g 114 197 173 112 99 463
20 12 118 73 69 av

ToTaL
54844 AZE4E

]
)]
o
[1p]
&
in
)]
2}

™
i
4]
oy
&
I3
[ond

125310
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Table 23. Sebastes marinus in Sub-areas V and XIV. Fishing mortalities
from VPA (M = 0.10).

AGE 1988 1969 197 1971 1872 1873 1974 1975
5 L@20 .@00  .@R@  .@@@ .00  .00@  .@Q8 003
10 L@@ .80 Q00 .00  .Qe®  .QQ@  ,000Q 003
11 .00l 291 L0902 .oRl 093 .20z  .ee3 006
iz 211 o141 LG8 LGe&8  .0Z3  .ei6  .@Zi 817
13 L0268 .02 @21 .B14 .50 .042 L0358  .024
14 LOE3 LG73 .44 049 061 @72 .@91 O35
15 .@48  .@E&  .@55  .P47  L@EZ  .@49  ,02Q  ,053
- L@90 ,103  ,eas  .107  .975 990 @87  .19%
17 L0533 LeE4  .@4s  L@53 048 @41 LBES . 045
18 L4520 L1890 L1420 138 113 L1309 121 177
19 L1438 L1814 LSS .14 @33 .084 127 .140
20 LBS7  L@7&  .@7EZ  .@F3  ,@39 .32  .038  .073
a1 .193 .z245  .Ze&  .306 189 127  .12&  .23Z
o 174 L1839 .24z .334 L1861 L1130 111 .158
- 331 L3677 L4Z6  LBB6 L343 L2189 .205 283
24 JEET €68 .77l 1.024  .B53  .432  .347  .4G7
= JAES LER4 LE14 987 427 L4BA  .34Z  .375
- .544 657  .&4Z 1.107  .467  .451 477 852
. .4d4m  .S92 .66 1.308  .37¢ .35  .397  .591
e LE39 La%0 1.e82 Z.261 1.925  .538  .605  .a21
29 .334 663 .75 1.746 1.34& 1.551 .454  .a892
o L33 .13@ .13@ .13Ze 138 .13@ 138  .130
AN

MEAN F FOR AGES = 16 (= 39 (HEIGHTED BY STOCK IM NUHBERS)
] 1

197 <243 121 108 114 153

J]
n
-
5
o

e,

AGE 1376 1977 1978 1979
= 211 OB Q21 B2
1@ . B30 LR Bpcity| LRRE
11 LBES BT LREF Q05
12 L1176 B3R L@ART LREZ8
13 . 130 , @58 QBT Q5
14 .138 LOES Jdez L B2O@
15 QA5 L2585 QR Llee
16 . 164 =T LT L1268
17 - JBAE 306 LOZES .14@
18 174 . 142 Q83 170
19 L2833 @21 103 122
26 LBET Q55 led LEZQ
21 .351 L1688 194 L 240
2 LEZ8 L2354 LO8% L2EE
3 L31E C3ES LZET L 300
24 461 318 228 LSRG
Z5 .3E8 LEZE A ol B0
26 = 252 L1855 L5006
27 LB531 204 .16z LBed
Z8 1.143 L4473 L1144 LEEE
23 . 848 981 285 My sdsd
3@ .13e 139 132 L D0Y

tl

ME4N F FOR AGES 16 AND <= 30 (HWEIGHTED BY STOCK IN MNMUMBERS)
.194 L1117 LRQAT 132
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Table 25. Sebastes marinus in Sub-areas V and XIV.

Total stock biomags (age 9+) and spawning stock biomass (age 16+)
(in 1 000 tonnes)

Year Total stock Spawning stock
biomass biomass
1967 857 452
1968 816 413
1969 802 397
1970 803 363
1971 811 330
1972 827 303
1973 847 511
1974 858 336
1975 845 34%
1976 856 338
1977 854 348
1978 843 375
1979 817 416

Table 26. Sebastes marinus in Sub-areas V and XIV. Parameters used in
catch predictions. -

Stock size | Relative fishing Mean weight
Age| beginning of mortality at age (kg)
1980 x 102

9 182 000 .002 0,399

10 62 723% .006 0.440

11 100 635 .010 0.486

12 203 720 .04 0.536 Recruitment; (average
13 125 650 .10 0.591 over 1967-1975)
14 53 888 .18 0.652 182 000 x 10-3
15 63 974 .20 0.720

16 57 913 o24 0.794 M= 0.1
17 77 624 .28 0.876

18 59 117 .34 0.966

19 54 047 . 38 1.066

20 26 182 A4 1.176

21 18 868 .48 1.297

22 20 322 52 1.431

23 10 522 .60 1.579

24 10 861 1.00 1.742

25 3 540 1.00 1.922

26 3 306 1.00 2.120

27 3 176 1.00 2.339

28 1 9c2 1.00 2.580

29 1 117 1.00 2.846

30+ 853% 1.00 3,905
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Table 27. Sebastes mentella in Sub-areas V and XIV. Input catch data

for VPA.
AGE 1968 1969 1970 1971 1972 1973
3 @ @ @ o 2 )
a @ @ @ @ @ )
1@ @ @ ) @ @ 1
11 @ @ 4] @ @ 2
12 12 4g 7S 15 15 lzz
13 40 137 214 e& 46 283
14 2EG 643 975 372 20 543
15 29z EOE 891 385 414 403
16 1924 1576 Z14z 1966 1567 1964
17 1221 1482 1371 1 @55 16RS 11e7
18 2260 2362 2649 1691 2743 1874
19 3433 3003 2923 2284 3500 2588
= 1136 244 AZ® 92 993 [KE
21 9195 6578 S82E 5609 6885 5741
zz 3945 zZ61@ 2043 2524 z4a3 2373
23 12219 9126 BE3Z 2454 8162 J0dq
z4 €473 felage 3673 4758 4703 SABZ
25 z2304 Z391 1792 Z188 EZAS SRES
=~ 2143 2679 1441 1647 1844 2551
914 F17 Te4 666 324 i15a8
441 ¥:te] 516 85 488 SE3
4RE1E 41071 IS1R7 34274 32961 Jes
AGE 1974 1975 1976 1977 1878 1379
& (5 @ @ @ %] Z2
9 @ 2 3Z0F z 321 190
1@ @ o z944 = 6EG a7
11 @ 1 £533 3 304 o
1z 71 &7 PZEQR 142 1521 1222
13 196 ZEE 21121 362 £G4 140E
14 a0z 1331 14107 1438 816 cent
15 77 1161 5547 1334 1208 3§§E
18 1531 2384 4431 3411 1577 cora
17 1445 1797 ZE1 ZE97 AAZ T;é;
12 zzaz Z22a5 2841 37ze 1581 leom
139 2736 ZZz ZEES 3454 1271 2071
20 a5 TS 541 07 1089 &i;i
21 547 4474 AGES 4884 1685 ﬁigé
22 2029 1755 1192 1314 1284 Loaa
23 7328 B357 4QS@ 358 ZBT0 1787
ig 4g02 4093 2403 217 1388 {424
25 2306 2147 1232 1983 823 anT
z6 1855 1852 1061 524 o0& :AE
27 206 913 544 450 104 e
za 439 Eat 331 377 2 o
TOTAL i i
35735 34327 103165 32771 ZO435 2TIAR
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Table 28. Sebastes mentella in Sub-areas V and XIV. Fishing mortalities
from VPA (M = 0.10).

AGE 1968 1969 197@ 1971 1872 1973 1974 1975
a L2eR 1l . Q00 Q00 G000 . Q02 @00 OB
g LG e oo LGRG .GRO L@ . B0 il 200

1@ .BBe .Baa vele] ARG LGRR .Ree LG QR
11 LR LBOR mRalsds) Byl L@EG . e 200 miaisd
1z LBoe eloh ] L@@ @21 PP Q93 .BRE 001
13 Laad L2035 LG0% ik LER2 . BB8 LQBS Q07
14 QRS LB1E .22l LB1G -QGE LREG .219 , @40
15 L@RE .2t4d LBZES G110 LB12 LBRE LB23 LB3RZ2
1€ LQEZ LB33 LBEE LRI D44 @34 B3R L1283
17 »BES LBDET @53 L0333 061 . B36 @54 248
18 245 LRES PR s . 256 Jdo1 B34 L9085 A2
19 L@78 LBTR @81 .25 142 L1117 L1453 el

20 LOZ28 LBEE LOZ22 LB22 241 B33 243 238

21 L2584 2@ L1183 L1858 L2883 L 3e7 L3611 .319

22 187 L1@8 L @AD . 191 185 . 134 152 L1711

Z3 BT73 568 . 3898 PR=1%0C] ATT «S&7 671 33w

24 LTlE B0 417 472 484 LEBE3 LBE7 878

25 L5772 553 L3398 417 . 387 524 LB27 548

ZE BTG .33E LERR LEBY LBEE LBE8 L3322 L9611

Z7 271 LT18 BB . TRa L7493 1,225 LTV9 10125

Z& 4@ 42D 4O Ao 4P L] . 4@2 LAag

ME&N F FOR AGES »= 12 aAND <= 24 (HEIGHTED BY STOCK IM MUMBERS)
29g .24 LATE 278 L@B85 L1073 .14 Llae

AGE 1976 1877 1978 1273
a g g L2020 LRGR B4
a .BRT Rl LBED LG4
i@ LRBT sdrlnl B35 L Q40
11 268 L2 LBE1 L D4a
iz L2528 LRZ @38 LR
13 . 394 L@es L@ LBde
14 L4394 LBET @13 @4

15 L EB& LGRS . B3 LB50
16 147 171 LO3E e
17 188 L1281 LOES L@
18 LT 338 2R L2
19 L1123 129 L1793 L1302
adt) LOZ23 LBE3 243 L1E0
zZ1 L 30E 351 . 136 186
2 117 158 128 212
23 LEZE SBe7 348 24
24 e L7225 L a82 4R
28 LEB23 LBBR8 B8 L4020
zZe L8906 1.233 1.315 e
g L T3& A 3 v GO0 -]
4 L 400 L4@R QeR RO

MEAN F FOR AGES = 1Z aAND ¢(= 24 (WEIGHTED EBY STOCK IN MUMBERS)
& L @37 L @55 L@81

D)

]
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Table 29. Sebastes mentella in Sub-areas V and XIV. Stock size in numbers
from VPA.

AGE 1964 199 1970 1971 1972 1973
2 80337 65493 69546 112027 158650 141736
a 463285 TE2747 55261 e2964 191367 143583

15 28317 42514 85824 53621 ERS72 17ER
11 S5E061] 79912 33465 59560 48518 51551
17 59073 SQTEE TEAVE 34807 53432 4%3ei
173 47857 53443 458585 EE35Y 31477 48743
14 SREIS 43265 428224 41284 53073 22434
15 42216 45086 RABZ1 42708 37001 55147
16 43495 43R5 43223 24917 382748 33087
17 52474 42306 37FET 43R0 ZATET 33148
15 53847 EN =S bats) 37405 ARASA 30083 ZE53H33
19 43724 46575 39667 31328 2767E 24e1s
= 4EERG 41259 ZBz8z 33115 2E1TV 21715
= 39¢a9 A7206 3EE30 34773 29233 Ze742
. PRLEE TEETE FARER 27527 FE139 19930
. 27343 zzen 21566 3444 ZZS0E 21885
~a 13221 1zeza 11271 132238 12429 12634
e £524 S&d4 5784 6718 T4ES 7154
;; SA5& A5E& 3QZE 3535 407 4587
é; 21958 1462 1266 1375 1641 1382
=5 551 1124 Bds 481 E15 Tes
Th @l
845726 784656 740514 748584 803428 A31E3A

AGE 1974 1375 1376 1977 1978 1979
8 BRZ7 67116 24821 16636 5626 SEFY
3 123221 B1777 G729 22459 15053 SRS

10 129392 1160193 55893 51307 ZREZ0 153515

11 B2931 117531 1048978 47777 4ETER 17762

12 46E4S FEesa 126346 AATAD 4ZZET 41233

13 c=T=3 ) 42137 B7A6E 74T 74 aetiseg I7EER

14 42R54 3ELGZ2 3TATS 41330 E7314 TI935

15 E5Z1@ 38913 3939394 ZB3a1LE 3E0A4 ER1 a3

16 4770z 22167 34111 2ETARE 17657 31504

17 28923 4165@ 17795 ZEEST 17373 14472

18 2R839 24797 35974 13613 21369 14582

19 21141 Z4OES 20267 29855 2759 17833

20 19818 18480 19674 16221 23734 5551

21 18928 17174 14337 17288 13915 2044
z 15133 11826 112987 534 11@12 [ QR3S

23 15819 117a6 fe8E SRS TITS ATEd

24 12709 7313 1643 4420 4420 4714

e ERAR 5335 27EA 13931 1324 DTAR

s IETE 3145 2736 1330 713 RS

27 1742 1468 1@a8 1525 33@ 17E

7R 8i1 TEG 414 471 o) o

TOTAL

7FAIERS 742182 BER7E1 519331 44347 3ATEAT
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Table 30. Sebastes mentella Sub-areas V and XIV.

Total stock biomass (age 94) and spawning stock biomass
(age 16+) in 1 000 tonnes

B o
1967 511 351
1968 476 331
1969 440 299
1970 410 275
1971 390 258
1972 379 241
1973 573 216
1974 361 196
1975 337 167
1976 317 150
1977 (265) (136)
1978 (237) (114)
1979 (223) (117)




Table 31. Sebastes mentellsa Sub-areas V and XIV

- 48 -

Parameters used in catch predictions

Stock size Relative Mean Weight
in numbers fishing at age
Age beginning of | mortality (kg)
1980 (x10~7)
9 86 000 0.10 0. 260
10 T4 765 0.10 0.292
11 64 997 0.10 0.327
12 37 780 0.10 0. 367 Recruitment
(average over 1967-75)
13 36 194 0.10 0.410 86 000 x 103
14 32 T47 0.10 0.461 M = 0.1
15 62 536 0.13 0.516
16 51 757 0.18 0.578
17 26 579 0.20 0.648
18 12 093 0.30 0.726
19 11 943 0.33 0.813
20 14 169 0.40 0.912
21 5 128 0.45 1.022
22 15 448 0.53 1.145
23 8 059 0.60 1.284
24 6 238 1.00 1.438
25 2 859 1.00 1.614
26 1 661 1.00 1.809
27+ 692 1.00 2,028




Table 32. Greenland halibut. Total nominal catch by main fishing areas (tonnes)

Year Sub-area I Div. ITIb Div. ITIa Div. Va Div. Vb Sub-area XIV Total catch

1969 8 393 25 010 10 386 23 141 906 280 68 116

1970 4 011 70 523 14 950 30 001 - 3 822 123 307

1971 5 413 62 T64 10 857 15 049 11 1% 913 108 007

1972 8 549 18 873 15 633 10 666 417 15 389 69 527

1973 5 667 16 081 8 190 7 386 358 12 719 50 401

1974 5 251 24 660 7 852 7 866 325 28 089 T4 043

1975 6 495 28 511 3 166 3 308 560 19 627 61 667

1976 2 479 29 610 5 985 5 448 524 273 42 119

1977 2 222 16 221 10 384 15 679 658 241 45 465

1978 1591 10 134 12 892 11 588 592 2 166 38 963

1979% 788 12 946 3 481 16 966 316 6 039 40 536

¥ Preliminary

Table 33. Greenland halibut. Nominal catch (tonnes) in Sub-area I.

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%
German Dem.Rep. 2561) - 1) 141) 11) - - 5 - - - -
Germany, Fed.Rep. - | - - - 25 22 6 2 1 - -
Norway 689 |1 675 1 951 3 116 2 947 2 167 2 160 1 203 1 320 1148 5291)
Poland 5 314 - 7 117 - 1 - 9 - - - 2)
UK (Engl.& Wales) - - - 949 995 732 550 665 541 232 77
USSR 21%4 |23% | 3441 |43%6 |1700 | 2329 | 3774 600 360 211 1821
Total 8 395 | 4 011 5 413 8 549 5 667 5 251 6 495 2 479 2 222 1 591 788
*Preliminary

2

1) TFrom national statistics
December catch estimated.

—67._



Table 34. Greenland halibut. Nominal catch (tonnes) in Division ITa

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Faroe Islands - 44 - - - - - 2 21 - -
German Dem.Rep. 5011) 2 1311)]  3531){ 1 0691) 52 656 172 354 | 1641 | 1 398 787
Germany, Fed.Rep. + - 3 3 + 49 41 17 22 321 4233)
Norway 9 885 | 6 408 4 974 |11 715 7 861 6 59% 2 265 3 490 1 434 2 084 2 1581)
Poland - 6 291 5 036 2 643 137 499 66 21 95 197 4
UK (Engl. & Wales) - - - 182 118 55 107 48 211 82 1423
USSR - 76 491 21 22 - 515 43 6 960 8 809 951
Others 1 -
Total 10 386 [14 950 |10 857 |15 633 8 190 7 852 3 166 %3985 | 10 %384 | 12 892 3 481
%  Preliminary
1g From national statistics
2) December catch estimated
3) Includes IIb
Table 35. Greenland halibut. Nominal catch (tomnes) in Division ITb

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%
Germen Dem.Rep. | 3 0311)[16 5981)| 2 5821)] 5631)| 3902 | 5258 | 8295 | seo1 | 6535 | 3213 | 2701
Germany, Fed.Rep. 71 -~ - - 34 17 47 12 125 = -
Norway 4 282 7 788 2 541 1 152 3 181 31 433 1 312 1 400 850 731)
Poland - 12 971 7 234 5 221 2 003 4 646 3 579 3 526 129 347 102
UK (BEngl.& Wales) - - - 131 122 79 74 222 307 93 212§
USSR 17 626 |33 166 |50 407 |11 806 6 839 | 14 629 | 16 083 | 15 937 7 725 5 631 [ 10 0491
Others 51)
Total 25 010 |70 523 |62 764 [18 873 |16 081 | 24 660 | 28 511 | 29 610 |16 221 | 10 134 | 12 951

¥ Preliminary
1) From national statistics

2) December catch estimated

"Og-



Table 36. Greenland halibut. Nominal catch (tonnes) in Sub-areas I and II, 1969-79
(Data for 1969-79 from Bulletin Statistique)
Country 1969 1970 1971 1972 1973 | 1974 1975 1976 1977 1978 1979*)

Faroe Islands - 1) 441) - 1) = 1) - - - 2 21 -
German Dem.Rep. 3 788 18 729 2 949 1 633 30541 5914 | 8 472 | 8955 | 8 176 4 611 | 3 488
Germany, Fed.Rep. 71 - 3 3 59 88 94 31 148 321 423%
Norway: 1) 1)

trawl catch™’: - 1 638 2 309 9 656 10 217| 4 656 1686} 4030 | 2526 2 302 887

long-line

catch and 1)

gill netl): 14 856 14 23%3 7 157 6 327 3772 41%35) 3172} 1975 1 628} 1 780 | 1 873
Poland 5314 | 19 262 12 277 7 981 2 140 5146] 3 645| 3 566 224 544 106
UK (Eng.&Wales) - - - 1 262 1 235 866 731 935 | 1 059 407 112,
USSR 19 760 35 578 54 339 16 193 8 561 | 16 958 [ 20 372 | 16 580 | 15 045 | 14 6511)10 3261;
Others - - - - - - - L - - 1 5
Total 43 789 89 484 79 034 29 9381 37 763 | 38 172 | 36 074 | 28 827 | 24 617 |17 2

43 055

#)Preliminary 1) From national statistics

_'[g..
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Table 37. Greenland halibut in Sub-areas I and IT
Catch per unit effort and total effort
USSR Hours .
tear | Cotehfbons | travhing |l eftort | oaton/iay | Groonlang | foteL eLEoRt
(tonnes) effort) trawling (tonnes) | halibut (%)
1965 .80 20 853 43 558
1966 17 12 587 34 084
1967 .70 8 196 34 667
1968 .65 5 226 40 258
1969 .53 37 283 82 621
1970 .53 67 128 168 838
1971 .46 118 128 171 813
1972 37 43 765 116 365
1973 -39 21 951 76 764 10.7 98 2 798
1974 .40 42 395 94 408 9.6 96 3 934
1975 <39 52 236 97 877 8.5 81 4 491
1976 .40 41 458 90 185 6.9 90 5 228
1977 .27 55 722 106 989 4.3 84 6704
1978 .21 69 T67 117 224 4.7 82 5 238
1979 .23 44 896 T4 848 4.8 94 3 586
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Table 38. Greenland halibut in Sub-areas I and ITI. Input catch data

for VPA.
AGE 137@ 1971 1872 1973 18974 1975
3 1 1 1 1 1 22
4 Zd 1 461 19 27 334
5 SEE 22 1103 1z 917 240
=Y o792 4436 3521 1117 zZ913 2337
7 ieded 12712 gees 3823 eZ04 ERZ0
& 185682 12243 6438 3515 3838 4112
-8 12234 e1320Q 2778 z2551 1234 Z2e5
1@ EET1 4533 1734 1312 1242 1654
11 2817 Z2T7e3 1368 1936 1822 1357
12 1256 leee 1234 1127 1338 1536
13 616 1844 e75 716 734 1iz2
14 1124 200 ' pagr e 251 531 (245 ]5]
15 Zek 123 4@ 7@ 137 ZT7@
16 15 zZ0 4@ = 78 92
TOTAL
54352 45252 29ze1 17013 21872 23573
AGE 1876 18977 137a 1878
3 1 (2904 TA a3
4 Iz TES 53z 2a5
5 &3e Z037 1837 2218
=4 o E IE55 3583 159
7 Raz2d 4206 4118 2724
a B0z 2524 23E5 1222
3 SRR 161 @ 1503 421
10 1356 11a4 S4E 3093
11 215 106z o954 ZT5
1z 1212 &548 433 226
3 R95 B9k 40 a4
14 GER 234 147 4.5
15 254 23 83 3@
15 1 AT =3 12
TOTAL
11745

M)
™
~]
5y
s
=
o
Ty
")
23]
-
~
@
-
.
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Table 39. The estimated catch (sums of products) compared with
the observed catch using the age compositions
(Table 38) and last year's mean weights (C.M.l97Q/G:8,
Table 12).

Year OEZizﬁed Sum of products Welgh;agzgiectlon

1970 89 484 94 846 0.943

1971 79 034 75 749 1.043

1972 43 055 44 353 0.971

1973 29 938 32 440 0.923

1974 37 763 38 557 0.979

1975 38 172 43 505 0.877

1976 36 074 39 022 0.924

1977 28 827 28 902 0.997

1978 24 617 23 150 1.063

1979 17 215 12 665 1.359

Table 40. The two sets of mean weight at age data, one used

for the period 1970-78, and the other used for
1979 and in the prognosis.

w(kg) w(ke)
hge 1970-1978 1979~
3 0.200 0.3%
4 0.441 0.6
5 0.567 0.9
6 0.737 1.2
7 1.079 1.5
8 1.421 1.8
9 1.848 2.2
10 2.281 2.6
11 2.887 3.0
12 3.247 3.5
13 4.303 4.1
14 4.931 4.8
15 5.765 5.6
16 6.308 7.0
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Table 41. O-group indices for Greenland halibut in Sub-areas I and II, and
the VPA estimates at age 3.

Year class 1970 | 1971 | 1972 | 1973| 1974| 1975| 1976| 1977| 1978| 1979

O-group index <1l <1 8.0 z.,2| 13.4| 21.1]| 15.6] 9.0| 35.4| 22.5
6

N3 (VPA) x 10° 24 24 25 28 32 22 32

Table 42. Greenland halibut in Sub-areas I and II. Fishing mortalities
from VPA (M = 0.15).

1974 18975 1976 1977 1978

AGE 137@ 1971 18972 1973
3 . Qee . QR . QeR .03 , QO @091 .oee . BRZ L @03
4 Q@1 . QRR Q15 LGl LB15 .18 , @85 @25 .Qz1
5 214 L3 Q3 LR . @47 L@S3 254 126 D78
& 287 153 164 @47 17 153 254 288 .32
7 L2986 454 LEZE 2&1 LA74 LABR 644 837 LEES
& LEIE L3S0 414 . 349 L4173 L4223 TR0 LB .BT0
2 . 594 » 430 LZE3 » EE9 . 292 . 431 L6803 L5422 . BBE
1@ .BRE 524 233 LETT L3138 SA3FE LABT 4358 BT 4
11 .49z 452 2oz L3185 L37E 539 458 LTRE 774
12 L4732 BEET L4208 . 381 L4682 LE9Z LTTA LBZA 339
13 .EEE L 3@a L5094 4=4 L4509 LEER T4 1,184 1,157
14 1.439@ LBTT 336 L33 LEZ3 LF7Te 1.378 1.2E23 LBER
15 1.827 - 153 2zl 421 L TEE 543 . 347 . 349
1& LBaQ LBER LT L340 cicls L7 e SRR ra-1s] &850
MEAN F FOR aGES = 7 AND <= 11 (NOT WEIGHTED EY STOCK IN NUMBERS)
23T .513 348 224 . 355 LA81 LBR0 .BQZ 771

AGE 1978
3 @03
4 @35
(= LAl
&8 L7
7 L4000
& L4@e
3 . 4o@

1@ LA
11 e
12 4@
13 L4
14 .4ee
15 61
ie AR

MEAN F FOR @GES 3= 7 AND ¢= 11 (NOT WEIGHTED BY STOCK IM NUMEBERS)

. 400
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Table 43. Greenland halibut in Sub-areas I and II. Stock size in
numbers from VPA.

1374 1975
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13971

3 42381 39274 22169 £3943 Z3%Z24 25154
4 33997 36458 33803 Z51e85 20627 20246
=3 40102 28230 F13R0 ZART7 Z21589@ 17421
= JEI0E 34023 cnagd £SBARE 24473 17734
7 438453 37271 25133 18333 21328 18737
a Jes11 28073 E@3e3 127323 12155 1Z833
=) 23351 ieose 12866 11534 7TE7 923
12 15624 11343 2942 251 Tel3 4991
11 22T 7aT1 2@l La3d DREZ 47u5
1z 3515 FE44 3854 37350 387 JZ&3
13 1413 1374 161g Zlam Z171 ZB81
14 1528 es2 e TES 1218 1122
15 334 293 285 3ae 427 55&
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& 1et11s 5az1 4358 397z
= Fey7v 4116 2¥VTVR 15863
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Table 44. Greenland halibut in Sub-areas I and II.
Input parameters used in the catch predictions

Age Exploitation pattern Mea?kgiights Stock(inlgigf 1980
3 .01 o3 31 600
4 .09 .6 27 147
5 .28 9 2% 019
6 43 1.2 17 656
7 1.00 1.5 15 723
8 l 1.8 5 071
9 2.2 2 292
10 2.6 902
11 3.0 579
12 3.5 522
13 4.1 424
14 4.8 177
15 5.6 84
16 7.0 57
Catch 1980 = 14 000 tonnes
M = 0.15
Recruitment at age 3 in 1981 : 31 600 x 103




Table 45,

Greenland halibut.

Nominal catch (tonnes) in Division Va.

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979§€
1
Faroe Islands - 4 122 1 316 1 180 188 41 2 373 947 256 42 )
German Dem.Rep. 7 7681) |14 9581) 3 3171) 1591) 320 388 - - _ - -
Germany, PFed.Rep.of 1 488 - 882 1 119 826 |1 786 887 1 719 4 642 N - 16 924
Tceland 5 856 7 343 5 020 4 640 2 115 | 2 842 1 212 1 687 10 090 1 3}9
Norway 54 338 369 186 - - - - + 3 -
Poland - 1 127 899 31 - 485 - - - - -
U.X. (Engl. + Wales) - - - 2 223 3 648 |2 314 1 207 1 669 - - -
USSR 7 9751) | 2 113 3 246 1 128 289 10 - - - - =
Total 23 141 130 001 |15 049 |10 666 7 386 | 7 866 3 308 5 448 |15 679 |11 588 16 966
§€)P:c'el:'LIIld_rla;n'y. 1)From national statistics.
Eg@lg_ﬁé; Greenland halibut. Nominal catch (tonnes) in Division Vb.
Country 1969 1970 1971 1972 1973 | 1974 1975 1976 1977 1978 1979§€
Faroe Islands - - - - - 7 6 2 304 2 1081)
France - 1) - - - - -— - - - 12 —
German Dem.Rep. 855 - - - - 147 91 - - - - 1)
Germany, Fed.Rep. of 51 - 11 405 287 | 163 437 309 3411) 570 208
Norway - - - - - - 7 7 5 3 -
Poland - - - - -9 - 18 - - - -
U.K. (Engl. + Wales) - - - 12 61 8 + 6 8 8 -
USSR - - - - 1 - - - - - -
Total 906 - 11 417 358 325 559 324 658 595 316
%) 1)From national statistics.

Preliminary.

..8g..



Table 47.

Greenland halibut.

Nominal catch (tonnes) in Sub-area XIV.

Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%
German Dem. Rep. 421) | 2 9811)| 3 4911) | 7 3281)| 8 s06 |25 266 |16 872 - - - -
Germany,Fed.Rep. of 183 - 270 5 7 + 64 191 224 2 156 6 0391)
Greenland + - 2 3 4 2 1 1 4 6 -
Iceland 24 2 + - 3 1 + 2 - 1) - -
Norway - - - - - - 2 3 -
Poland - 7%2 7 910 7 847 3 122 1 057 1 054 _ N - -
U.K. (Engl. + Wales) - - - 1 1 1 2 5 11 1 -
USSR 31 107 2 240 205 776 1 762 1 634 74 - - -
Total 280 3 822 |13 913 |15 389 |12 719 | 28 089 |19 627 273 241 2 166 6 039
K)Preliminary. 1)From national statistics. \
o)}
\C
Table 48. Greenland halibut. Nominal catch (tonnes) in Sub~areas V and XIV, 1969-1979. !
(Data for 1969-78 from Bulletin Statistique)
Country 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Faroe Islands - 4 122 1 316 1 180 188 48 8 375 1 251 258 150
France - 1) - 1) - l) - 1) - - - - - 12 -
German Dem. Rep. 8 665 17 939 6 808 7 487 9 126 25 801 16 963 - - - -
Germany, Fed. Rep. 1 686 - 1 163 1 529 1 120 1 949 1 %88 2 219 5 207 2 726 6 247
Greenland + - 2 3 4 2 1 1 4 6 6
Iceland 5 880 T 345 5 020 4 640 2 118 2 843 1 212 1 689 10 090 | 11 319 16 924
Norway - 338 369 186 - - 7 7 7 19 -
Poland . - 1 859 8 809 7 878 3 131 1 542 1 072 - - - -
U.K. (Engl. + Wales) = 1) - - 2 236 3 710 2 323 1 209 1 680 19 9 -
USSR 8 006 2 220 5 486 1 333 1 066 1772 1 634 T4 - - -
Total 24 237 33 823 28 973 26 473 20 463 36 280 23 494 6 045 16 578 | 14 349 | 23 327
x) 1)F‘rom national statistics.

Preliminary.
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Figure 1. Sebastes marinus in Sub-area I and Divigion IIa.
Yield per recruit and spawning stock per recruit

curves for the present exploitation pattern.

.1 o2 o3 o4 ) .6

Fishing mortality on age groups gubject to maximum
exploitation
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Figure 2. Sebastes marinus in Sub-area I and Division Ila.
Catch in 1981 and biomass and spawning stock biomass
1982 at different levels of F in 1981.
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Figure 3.

Sebastes mentella. in Divisions IIa and IIb. Relation of weighted

mean fishing mortality (ages 13-21) to total effort.

F13-01)
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Figure

4. Sebastes mentella in Divisions IIa and IIb. Relation of year

Year class strength
(g x 10-6)
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class strength at age 6 (from VPA) to corresponding O-group
survey abundance indices.
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Yield per recruit (YW/R6)

Figure 5. Sebastes mentella in Divisions ITa and IIb. Yield per recruit

and spawning stock per recruit curves for the present exploitation
pattern (M = 0.1).

I T T T T - . l=——==
2 «3 o4 ) .6 o7 .8 «9 1.0

Fishing mortality on age groups subject to maximum exploitation

e
N

o
N

’_J

(9H/QIS) }Tnaoex aed ssBWOTQ 003s Jurumedg

-.-[79...



- 65 -

Figure 6. Sebastes mentella in Divisions IIa and IIb. Catch in
1981; total biomass (age 6+) and spawning stock biomass
(age 15+) 1982 at different levels of F in 1981,

1982 1982
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Exploitation pattern (Relat. F).

Sebastes marinus in Sub-areas V and XIV.
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Figure 8. Sebastes marinus in Sub-areas V and XIV.

? Mean F for ages 16 to 30 (weighted by stock in numbers)
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Figure 9. Sebastes marinus in Sub-areas V and XIV. Yield and
spawning biomass per recruit in weight.
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Pigure 10. Sebastes marinus in Sub-areas V and XIV. Catch in 1981
and biomass (age 9+) and spawning stock biomass (age l6+)
1982 at different levels of F in 1981,
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Figure 11. Sebastes mentella in Sub-areas V and XIV.

l5 B
Mean T for ages 12 to 24 (weighted by stock in numbers)
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Pigure 1%. Sebastes mentella in Sub-areas V and XIV.
Catch in 1981, total biomass (age 9Y+) and spawning
stock biomass (age 16+) in 1982 at different levels
of F in 1981,
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Figure 14. Mean weight at age for Greenland halibut in Sub-areas
T and II (both sexes). Line fitted on the bases of the
data from 1979 (USSR fishery). The mean weights used
for the period 1970-78 plotted for comparison.
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Figure 15. Greenland halibut in Sub-areas I and II. The relation between the

mean fishing mortalities on age groups 7-11 (unweighted) and the total
- effort based on cpue data from the USSR trawl fishery. Open symbols
Fo_11 not considered in drawing the line.

0.5 [~
1 \ ! I | ! ! 1 7 | 1 I 1 \ | 1 I
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Total effort (hrs x 10-3 trawling)
Figure 16. Greenland halibut in Sub-areas I and II. The relation between the
mean fishing mortalities on age groups 7-11 (unweighted) and
the total effort based on cpue data from German Democratic
Republic trawlers. Open symbols not considered in drawing the line.
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Fishing pattern
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Figure 17.

Greenland halibut in Sub-areas I and II.

for 1972-75, 1976-78 and 1979.

Fishing pattern
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Figure 18. Greenland halibut in Sub-=areas I and II. The relation
between the cpue of German Democratic Republic trawlers
and the biomass of 4 years and older fish.
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Figure 19.
Biomass x 10—3t
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Greenland halibut in Sub-areas I and II. The relation

etween the cpue of USSR trawlers and the biomass of
4 years and older fish.
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Figure 20. Greenland halibut in Sub-areas I and II. Catch per
unit of effort of 7 years and older fish by German
Democratic Republic trawlers versus the estimated
biomass of the same age groups.
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Figure 21. Greenland halibut in Sub-areas I and II.

spawning stock per recruit as a function

on 7 years and older fish.
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Figure 22. Greenland halibut in Sub-areas I and II. Prognosis

of the total stock, the spawning stock in 1982, and
catch taken in 1981 versus the fishing mortality in
1981 versus the fishing mortality in 1979. (Fl979 = 0440).
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Figure 23. The stock biomass (4 years and older) and the spawning stoeck biomass
(9 years and older) for Greenland halibut in Sub-areas I and IT.
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APPENDIX

A NOTE ON MESH ASSESSMENT OF THE REDFISH FISHERTES IN SUB-AREAS I AND II

by C.J. Rervik and A. Hylen

INTRODUCTION

The basic ideas of the mesh assessment method were developed by K.P. Andersen
at the Danish Ingtitute for Fisheries and Marine Research. The method is
partly described by Hoydal (C.M.1977/F:51), and it has been used by the Arctic
Fisheries Working Group (C.M.1979/C:20). A detailed description of the method
will be given in Hoydal, Rervik and Sparre (in prep.).

The essence of the method is that the simulated relative length (or age)
distribution of the catches on each of the fisheries (one or several) of the
same stock is compared with the observed relative length (or age) distributions.
The mesh sizes of the fisheries are systematically changed until the sum of the
squared distances between the observed and the estimated relative length distri-
butions are minimised. The outcome is the estimations of the effective mesh
sizes.

In the simulations discard practice, the recruitment and possible later de-
recruitment of the fish are taken into account for each fishery, as well as the
selective properties of the gears. The von Bertalanffy parameters and fishing
mortalities are fixed input parameters.

The second stage of the method compared the simulated age distributions of two
different sets of mesh sizes (or any other fixed input parameters). The method
computes the yearly changes of the yields until it stabilizes the new long-term
averages corresponding to the new effective mesh sizes.

The model assumes a stable recruitment, therefore the age and length compositions
used are the average from as many years as possible from the period 1967-78 when
the legal mesh size was 120 mm in the fisheries concerned in the present assess=
ment.

1. INPUT DATA

1.1, Von Bertalanffy Parameters L. , K, tu

1.1.1. Sebastes mentella

We used the averaged data in document C.M.1978/G:4 (Table 12). The
results are given in Appendix Figure 1.

1l.1.2. Sebastes marinus

We used the averaged data from paper C.M.1978/G:4 (Table 11). The
results are given in Appendix Figure 2.
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1.2. Age Data
1.2.1. Sebastes mentella

Averaged 1967-78, from Table 14 in document C.M.1979/G:25. Only total
available.

1.2.2. Sebastes marinus

Averaged 1969-78, from Table 9 in document C.M.l979/G:25. Shown in
Appendix Figure 3. This age distribution has a multi-mode shape
(Appendix Figure 3), which may have been caused by several fisheries
fishing in areas with large different recruitment curves etc. We
evaluated this age distribution (from the total fishery) not too
suitable for an optimization.

1.3. Length Data

1.%3.1. Sebastes marinus

Length composition data for USSR in areas I and ITa, and for the

Federal Republic of Germany in Division ITa were available. The length

compositions of the total catch were split in the USSR fishery and other
countries' fisheries (the rest). The class intervals in the USSR length
compositions were adjusted to correspond with those for other countries.
For details, see Appendix A.

1.3.2. Sebagstes mentella

USSR data for 1965-78 in areas I, IIa and IIb are available. TUsed
Divisions ITa and ITb data for 1968-78. (1967 not available.) For
those years (1973-75) when Division ITa data were not available,
Division IIb data were applied to the total catch. Total number caught
was adjusted to be equal to that given in Table 12 in document
C.M.1978/G=4. As for S. marinus an adjustment for the 0.5 cm difference
in length measuring was done.

1.4. Catch Data

1.4.1. Sebastes marinus

The total catch in Sub-area I and Division IIb was given for 1967-78 in
Table 5 of document C.M.1979/G:25. The total USSR catches for 1967-

75 in Sub-area I and Division IIa were available in Table 7 of document
C.M.1978/G:l4. For 1976-78 the USSR catch was estimated by subtracting
the USSR catch of S. mentella calculated from cpue and effort in Table 6
in C.M.1979/G:25 from the total USSR catch of redfish available in

Table 1 of document C.M.1979/C:25. Total catches by all countries except
USSR were calculated by subtracting the USSR catch from the total.

The USSR catch in Division IIa was estimated as the difference between
its total catch and the Sub-area I catch available in Table 2 of document

C.M.1979/G:25.

1.4.2. Sebastes mentella

Total catches were available for the period 1967-78 in Table 5 of
document C.M.1979/G:25.
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Discards

With the lack of data, no discard curve was applied (see also Section
2.2.1.1).

Gear Parameters

Selection factor

Selection factor - L75/LSO ratio
Source: Coop.Res.Rep., No.25 (Ser.A).
Range: 2.5 - 3.5
Average: 2.90
L../L..s 1.1

75/ V50t 1+17

Selection Curve and Recruitment Curve F & M

Modified tangens hyperbolicus curves are used:
Let:
def
£(1) =7 EXP (In 3 x (L - 1150)/(1475 - LBO))

Then the selection curve as a function of length 1 is:
sm) = £(x)/(1 + £(1)) (a modified tan? )
Recruitment curve:

R(L) = (£* (@)/(@ + £ (1)) (£ @)/ + £ (L))

where f'(L) describes the ascending part (L75>‘L5O) and £"(L)
the descending part (L75 <L50) of the recruitment curve.

Ly = Length at 75% selection/recruitment

L50 = Length at 50% selection/recruitment

The von Bertalanffy equation gives the relation between the length
and age.

The level of the fishing mortalities were taken from VPA (last Working
Group report), and in the case of the S. marinus it was split so that
the percentage split of the catch corresponded to the observed split
(1969-78). . = 0.10 is used.
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RESULTS

Sebastes mentella

Length data

Maximum mesh size

That is using full recruitment for all age/iength groups exploited.
Results are given in Appendix Figure 4. The fit between the
observed and estimated curve is expressed by the object function

(= sum of squared distances between observed and estimated values).

Max. mesh size: 96.5 mm
Object function: 7251

Effective mesh size

The recruitment curve shown in App. Figure 5 gave a reasonable fit
between the observed and estimated length distributions (Appendix

Figure 6).

Eff. mesh size: 80.0 mm
Object function: 4755

Age data

Maximum mesh size

Results shown in Appendix Figure 7.

Max. mesh gizes 140 mm
Object function: 16511

Effective mesh size

The recruitment curve shown in Appendix Figure 8 gave a reasonable
fit between the observed and the estimated age distribution
(Appendix FPigure 9). This reduced the object function from

16511 to 2168.

Eff. mesh size: 70.0 mm
Object function: 2168

Comparison of the estimation based on age and length data

The estimations based on the age distribution generally gave
lower values of effective mesh size than the length distributions.

For comparison, Appendix Figure 6 shows the length distribution
as generated by the results from the optimization based on age
data, and vice versa in Appendix Figure 9.

Appendix Figure 10 shows the observed distribution of the fishing
mortalities with age, compared with the fishing mortalities
generated by the effective mesh size and recruitment curves as
estimated from the age and length distributions, respectively.

Accepting the von Bertalanffy parameters (Appendix Figure 1) the
length data indicate that the catches are comprised by more
younger fish than the age data (Appendix Figure 9). The peaks
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in Appendix Figure 9 are 2 years apart. A difference of 0.5 years
can be explained by the fact that to = -0.29 (Appendix Figure 1)

was used in these calculations. However, if the samples on which
Appendix Figure 1 is based are taken throughout the year, rather than
in the beginning of the year (the "birthday"), to will be increased
by 0.5 year (to = =0.29 + 0.5 = +O.2l). This would change the age
distributions based on the length estimation 0.5 years to the right

(Appendix Figure 9).

Sebastes marinus

Length data

Effective mesh size

USSR Other countries
Effective mesh size 86.7 mm 107.7 mm
Object function 2450 4115 (= 6565)

For the recruitment curves shown in Appendix Figures 11-12, the results
shown in Appendix Figures 13%-14 are achieved.

The fit between the observed and estimated fishing mortalities (as
generated by the results above) is shown in Appendix Figure 15.

It seems reasonable to conclude from the length distributions of
"Other countries" (Appendix Figure 14) (based on data from the Federal
Republic of Germany) that a lot of discarding takes place. With the
lack of data on discarding, an extra steep recruitment curve
(Appendix Figure 12) was applied, although a discard cuxrve (with the
basgic assumption that discards die) would be the best. Furthermore,
the estimates of the effective mesh size for "Other countries"
(107.7 mm) is highly dependent on this recruitment curve, which we
really do not know much about. The reason for picking the curve
shown in Appendix Figure 12 was that it gave a good fit between the
observed and estimated length distributions, as well as what was
(subjectively) thought as a reasonable value.

For these reasons, as well as for reasons discussed below in Section
2.3, it could well be, we believe, 30 mm higher or lower.

Some Evaluation of the Results

The effective mesh sizes are inversely proportional to the selection
factor applied (2.90). A selection factor of, say, 2.5 would for
example change the effective mesh size from 80 mm to 9% mm

(= 80 x 2.90/2.5) in the case of the S. mentella (Section 2.1.1.2).
Uncertainties because of "meshing'" exist. This affects the selection
factor as well as the L /150 ratio. "Effective" mesh size might
thus be quite different from the average real mesh sizes used in this
period. There are uncertainties about the catch statistics (the
split between S. mentella and S. marinus), the age distributions
(especially the age distribution for S. marinus)(App. Figure 3) do
not look very convincing to us. The length distribution shown

in Appendix Figure 13, especially the ascending part, is somewhat
difficult to simulate. The results from the simulations on S. mentella
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gave different results (Appendix Figures 5, 6, 8, 9 and 10). This
indicates that some inconsistencies exist in the basic data (or in
the method).

The basic method assumes a constant recruitment. However, this is
seldom (or never) the case in natural fish populations. For this
reason the length (or age) data used should be the average for a
period of years of at least the same length as the number of main-
exploited age groups, in order to average out the effects of a
varying recruitment. For S. marinus that should be nearly 20 years
gAppendix Figure 5;; for S. mentella about 10 years at least
Appendix Figure 9).
This makes the results from the S. mentella fishery more credible
than the results from the S. marinus fishery.

A further complication arises because of great changes in the fishing
mortalities, as the distribution used may differ significantly from
a (age or length) distribution in an equilibrium situation.

Given these uncertainties we would not put too much weight on the
actual values of the effective mesh sizes.

However, this does not render the results useless. Let the effective
mesh size be m with some uncertainties; let the legal mesh size be
increased by b mm, and let us assume that this also increases the
effective mesh sizes by b mm. The second step in the mesh assessment
method is to compare the age distributions generated by these two
effective mesh sizes and to estimate the immediate and the long-term
effects of a mesh size change. This is, simply speaking, similar to
dividing mtb by m. In the ratio (m+b)/m, the uncertainties in m

are within reasonable limits crossed out. That is, the relative
effects of a change in the effective mesh size are less uncertain
than the value of the effective mesh size.

2.4. Changing the Mesh Size

Four alternatives were considered. Let m be the effective mesh
size.

m = 10 mm, corresponding to 110 mm

m 4 15 mm, " 135 mm
m + 35 mm, " 155 mm
m + 55 mm, " 175 mm

2.4.1. Sebastes mentella

The long-term effects for changes of the effective mesh size are shown
in App. Figure 16. It shows the results based on the age optimization,
and the results from the length optimization. The trend is similar.
ZTNote that the considerations at the end of Section 2.3 do not fully
apply to these results, as the two curves are based on_data that do

not seem to be fully consistent, see also Section 2.};7

Although it seems that the effects on the long-term yield of
S. mentella is not very dependent on a change of the effective mesh
zﬁhatever it may be) of =10 mm to +3%5 mm.

Appendix Figure 17 indicates the expected yearly catches (in an
initial equilibrium situation!!) until the long-term catch is achieved
with the new effective mesh sizes.
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Sebastes marinus

In Appendix Figure 18 the immediate and the long-term changes in
the yield are given as a function of the change of the effective mesh
size.

It appears that the long-term yield of the total fishery will be
larger than or equal to the present for an increase of up to 55 mm
(175 mm legal size). The "inclusion" of the discards in the
recruitment function in the case of "Other countries" (see Section
2.1.1.1) works in the direction that this long-term gain may be
somewhat underestimated. However, the long-term gains or losses are
rather different for the two fisheries.

The immediate effects of a mesh change seem rather similar for the

two fisheries. Again, however, if a large amount of discarding takes
place in "Other countries' fisheries, as indicated by the length
distribution (Appendix Figure 14) in our opinion, the immediate
effects of a mesh change for this part of the total fishery is
definitely overestimated. Changes of the mesh would mostly affect the
amount of discards, leaving the retained (1anded) catchl) almost
unchanged for relatively large changes of the effective mesh size.

CONCLUSIONS

With the probable exception of the USSR S. marinus fishery, but in
the other cases, and in the total fisheries (for both species of
redfish) an increase of the legal mesh size by up to 35 mm seems
beneficial for the long-term yield from these stocks.

The basic age and length data, the background of independent informa-
tion to "calibrate" input parameters (recruitment, discarding,
selection etc.) are generally poor.

The values of the effective mesh sizes given above should therefore
only be taken for what they are worth - first tentative suggestions.

1) = the yield in these calculations.
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APPENDIX A

Sebastes marinus

Length Compositions

A1l countries, except USSR, for Sub-area I and Division ITIa.

For 1969-1975, Federal Republic of Germany length compositions for Division
IIa have been used.

For 1976-1978, Federal Republic of Germany length compositions for Division
ITa have been used. Total length compositions taken from Table 8 in 1979
Report C.M.1979/G:25.

For USSR, length compositions submitted late 1979 have been used.
Sub-area T

Data for 1970 and 1974 missing.

For 1970, the average length compositions for 1969 and 1971 have been used.
For 1974, the average for 1973 and 1975 have been used.

Division IIa

Data for 1970 were missing. The average length composition for 1969 and 1971
has been applied.

Average Wéights

For all countries except USSR, the Federal Republic of Germany average weights
in Division IIa have been used. The average weights for USSR both in
Division ITa and Sub-area I have been calculated from the length/weight
relationship established on the data given in Table 12 from the 1978 Report

(c.M.1978/G:14).

Mean length in each cm group is 0.5 (30.5 cm). This givess=

W 12.9506

2
r

1l

0.016259 1

0.99688

A1l other countries except USSR have a class interval as follows:-

L 1 |
29 30 31
Average: 3%0.0 cm.
USSR has a class interval as follows:=
1 Jd i1 | 1
29.5 30 31 1.5

Mean 30.5

Average weights are calculated for 30.5, 32.5, 34.5 cm, etc.
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Appendix Figure 18. Short and long-term changes \\ \\
- of yield as a function of change of effective mesh \ °
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