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REPORT OF THE WORKING GROUP ON GREENLAND HALIBUT IN REGION 1

PARTICIPANTS
J Mgller Jensen Denmark
G P Nizovtsev USSR
0 V Pankratova USSR
T K Pitt ... Canada
V P Ponomarenko USSR
C J Rervik Norway
B Smidt Denmark
B Vaske (Chairman) German Democratic Republic

VM Nikoiaev, ICES Statistician, also attended the meeting.

TERMS OF REFERENCE

At the 65th Statutory Meeting of ICES it was decided (C.Res.1977/2:24)
that the Working Group on Greenland Halibut in Region 1 should meet
at Charlottenlund, 27 February to 3 March 1978 tos

a) assess TACs for 1979. To facilitate this, participants
are urged to bring to the Working Group all relevant
data;

b) identify and specify in detail shortcomings and gaps in
data required for stock assessment work;
¢) review and update the "Review of Fish Resources" given

in the Appendix to the 1977 Working Group Report (Docn
C,M.1977/F24 APPENDIX).

NOMINAL CATCHES

The total nominal catches for the main fishing areas are given in
Table 1 for the period 1967-77, including correct USSR catch figures

for Greenland halibut in Sub-area V for 1967-69.

From 1967 to 1977, the total catch of Greenland halibut in Region 1
was in the range of a minimum catch of 42 119 tons in 1976 and a

. highest catch level of 123 307 tons in 1970. The preliminary reported

total catch in Region 1 for 1977 amounts to 43 923 tons.

Tables 2, 3, 4, 6, 7 and 8 present the nominal catches by country for
each fishing area. In Tables 5 and 9 the catches are summarised for
Sub-areas I and II as well as for Sub-areas V and XIV, respectively.

The preliminary catch for 1977 in Sub-areas I and II is 28 903 tonms,

“representing a drop of 7 171 tons from the amount taken in 1976, The

1977 total catch for Sub-areas V and XIV increased from 6 045 tons in
1976 to the level of 15 020 tons, which ig s8till lower than for the

period 1967 to 1975,

GREENLAND HALIBUT IN SUB-AREAS I AND IT
Catch per Unit Effort and Effort Data

Updated catch figures per hour trawling were presented by the USSR
representative for the period 1965 to 1977 (Table 10). Since the 1977
Working Group meeting, these data were adjusted in order to take into-
account changes in the effectiveness of the trawls.

Using the total catches and the catch per unit effort values in the
USSR trawl fishery, the effort for the total fishery was estimated

(Table 10).
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The USSR trawl fishery shows a considerable decrease in the catch per
unit effort in 1977 compared with the period before. According to
information from the USSR representative, this decrease resulted
probably from the combined effect of several factors, i.e., the
decline in the biomass of the stock, a higher concentration of the
vessels on the fishing grounds and changes in the construction of the
trawls used. Without the second and third factor, the c.p.u.e. for
1977 could be expected to be above the actual 1977 level and somewhat
lower than the 1976 catch per unit effort,

Figure 1 shows the trend in the c.p.u.e. (1965-77) and in the total

4.2
4.2,1

catches from 1950-77.

Virtual Population Analysis (VPA)

For the period 1970 to 1976, an additional age composition for the
Norwegian long-line catch in 1976 was presented. The other age
compositions remained unchanged.

For 1977, age compositiohs'were available for the German Democratic

' Republic, the USSR and the Norwegian long-line catch, accounting for

86% of the total landings in Sub-areas I and II.

To obtain the age composition for the total trawl figshery in 1977,the Germ
Democratic Republic and the USSR age compositions were raised to the
total trawl landings,

The total age compositions for 1970-77 are given in Table 11,
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Since there were some doubts whether the total effort in 1977 was over-
estimated or not, 2 alternative approaches were chosen.

Alternative 1: the total effort in 1977 is disregarded.

The input F on age groups 7 to 16 in 1977 was chosen so that the cal-
culated mean F (F8=l ) in 1976 fitted with the linear regression between
unweighted mean F vaiues and total effort for the period 1970-74. This
assumes that the 1976 total effort is correct., The fishing mortalities
on age groups 3 to 6 were chosen so that the estimated stock composition
for these age groups in 1977 was near the average for 1970-74., The
relation between Fg.13 and the total effort is shown in Figure 24,

The estimated fishing mortalities and stock sizes are given in Tables

12 and 13,

Alternative 2¢ the total effort in 1977 is correct,

The input fishing mortalities in 1977 were chosen so that the total
effort and the corresponding Fg-13 in 1977 fit with the regression line
between the same set of values for 1970-74. The relationship between
fishing mortality and effort is shown in Figure 2B. This figure shows
that the consequence of accepting the total effort in 1977 is that .

the total effort in 1975 and 1976 are underestimated. The results of
the VPA are given in Tables 14 and 15,

Yield and Spawning Stock per Recruit

The two sets of yield and spawning stock per recruit curves shown in
Figure 3 are based on the average fishing pattern in 1970-71 and the
present fishing pattern for 1977. Both fishing patterns are derived
from the results of Alternative 1 in Section 4.2.2.,, and the mean
weights given in Table 17. The same set of curves based on the
results from Alternative 2 were omitted, since they will be between
those two shown in Figure 3. The two yield per recruit curves show
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that the increasing proportion of the younger age groups in the
catches have decreased the maximum yield per recruit from 0.64 kg to
Whether this change is mainly due to changes in the stock
composition or to different fishing strategy is not clear.

0,60 kg.

For the present exploitation pattern the Fyj

correspond to 0.12
ig right, the 1977

to Fpaxo

However,

(F8—13 = 0039) was

Frax e

,1 and the Fpyx values

and 0,20, respectively. Therefore, if Alternative 1
fishing mortality (F8_1 = 0,19) was very close

if Alternative 2 is right, the 1977 fishing mortality
nearly twice the fishing mortality corresponding to

For the present fishing mortality, ¥go,1 and Fppyx the corresponding
sustainable yield and equilibrium spawning stock biomass were cal-
culated assuming two different levels of average recruitment at age 33

The results are given in

81970-74

B1970-74

- 54 x 10% fish (from Alternative 1)

39 x 106 fish (from Alternative 2).

the following text table:

ey f Sustainable yield { Spawning stock
R ¥ ¥/ (k) (tons) 8/r(ke) | 1ionass (tons)
54 x 106 F77=0.19 .60 32 400 2.4 130 000
Py 1=0.12 .56 30 200 4.2 227 000
Tngx =020 | -6 02 499 25 | A0
j
59 x 100 | F_0=0.39 .56 21 800 0.8 31 000
{
§FO 1=0012 .56 21 800 4.2 164 000
P »
;Fmax=oa2o .60 23 400 2,3 90 000

z

Assuming that Alternative 2 is correct, it appears that the high present

P compared with Fp,
stock, however, will be reduced to one third of the Fpgy level,
reduction could have serious effects on recruitment.

The spawning
This
The spawning stock

y Will not affect yield per recruit much.

at the beginning of 1978 is estimated to be about 44 000 tons, using
Alternative 2,

Under Alternative 1, the spawning stock at the Fmax level is about.
120 000 tons, while the present spawning stock is about 100 000 tons.

State of the Stock

Figure 4 shows
spawning stock

natives.

FPigure 5 shows
catch per hour
1970-74 values
0.95) than on Alternative 2 (xr2 =

(22 -

the

the

trawling under the two alternatives.
ig s8lightly better for estimates based on Alternative 1

development in biomass of the total stock and the

from 1970 to the beginning of 1978 for the two alter-

relation between biomass of the total stock and
The fit of the

0.89), Table 16 gives the same

data as Figure 4 and in addition the estimated stock gize from 1965-77

calculated from the relationship as shown in

Figure 5 for Alternative 1,
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The Working Group felt that Alternative 1 was likely to be more correct
than Alternative 2. It was recognised, however, that af Alternative 2
was in fact correct, continuously high catches could have serious
consequences for the stock.

The mean surplus production of the stock in 1972=1977 is estimated bys

1977
S

rer (B My g7z - (N4+)1978) /¢

This gives an average surplus production of 34 300 tong in the case of Alter-
native l,and 23 200 tons in the case of Alternative 2. The average catch in
the same period was 35 652 tons,

Thus, if the total effort in 1977 is not biased compared with the total
effort estimates in 1970-74, the stock is seriously overexploited. If the
whole TAC of 40 000 tons in 1978 is taken, the situation will be even
worse, In last year's report it was concluded that the stock had been in
equilibrium with the catch since 1972, This is also the consequence of
Alternative 1.

Total Allowable Catch (TAC)

Table 17 gives the input parameters in the catch prediction. It was
further assumed that the quota of 40 000 tons in 1978 would be taken. The
estimate of the total catch in 1977 from the age composition of the catch
(Table 11) and the mean weights (Table 17) had to be adjusted by 7% to

the reported 1977 catch, In accordance with this, the estimated catches
from the catch prediction were increased by 7%o

The catch predictions in 1979 were based on:
a) T equal to Fpgy (= 0,20), and

b) F equal to F 0.12).

0.1 (=

The results are given in Table 18,

Under both alternatives, these fishing mortalities would improve . the
spawning stock from 1979 to 1980, However, the predicted catches varied
from 8 142 tons to 31 247 tons,

The average of the two catch predictions under Alternative 1 is 25 000 tons;

If Alternative 2 is right, a TAC of 25 000 tons is slightly higher than the
sustainable yield of 23 400 tong estimated from the yield per recruit

curve (Section 4.3) or the estimated surplus production of 23 200 tons
(Section 4.4). If the latter two figures are increased by 7%, they are
very close to 25 000 tons.

Because of this, and Alternative 1 being believed to be more correct
than Alternative 2, the Group felt that a TAC of 25 000 tons for 1979 is
acceptables

Therefore, the Working Group recommends that the TAC for Greenland
halibut in Sub-areag I and II for 1979 should be set at 25 000 tons.
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GREENLAND HALIBUT IN SUB-AREAS V AND XIV
Catch per Unit Effort and Effort Data

Catch per unit effort data were available for the USSR trawl fishery

in Division Va for the period 1967 to 1974. These data and the total
landings from Sub-areas V and XIV were used to calculate the total
effort (Table 19). Furthermore, an attempt was made to fit these data
by a general production model (Schaefer—type)o However, the number of
years for which the data were available was too limited to produce a
reliable yield curve, since at least a 5-year running average of effort
was considered necessary.

Yield per Recruit

Yield per recruit curves were calculated for different ages at first
capture to (Figure 6). The age of recruitment to the stock (t..) and the
maximum age (tk) were taken as 4 and 18 years, respectively, The growth
parameters (Ww’ X, to) correspond to a calculated growth equation for the
Iceland area, which is given in Doc. C.M.1975/F:24 by Krzykawskie

From Figure 6 it can be seen that the Fp,y point is very dependent on

the value of t, used: 0.30 for i, = 6, 0.45 for t, = 8 and 0.75 for

t, = 10. Additionally, Fy ;1 was estimated for each yield per recruilt
curve as follows: 0,18, 0.20 and 0.25 for t. = 6, 8 and 10, respectively.

Cohort Analysis Baged on Length Composition Data

Input data

) T Gk S M P T D W

For the Greenland halibut in the Iceland and East Greenland areas
(Sub—areas V and XIV) no age composition data which would allow the
cohort analysis by age groups were available. Therefore, the Working
Group made an attempt to estimate the average fishing mortality and stock
size on the basis of the length compositions of the catches.

Length compositions of the catches were only available from the German
Democratic Republic for the years 1970, 1971 and 1975. Since the cohort
analysis based on length composition data requires an average length
composition over several years of sampling, these three available years
were combined to obtain an average length composition. This procedure
assumes a relatively stable situation in the period 1970-75. The
average length composition is included in Table 20,

The natural mortality was chosen at M = 0.15 which corresponds with the
value for Sub=areas I and IT1.

Since the choice of the terminal F/y for starting the cohort analysis
based on length has no critical influence on the results, a value of
F/7 = .80 (F = .60) was assumed.

The following growth parameters considered to be representative were
taken from Doc. C,M.1975/F:24:

Le = 144 K = 0,05 to = =0,93

Mean weight at length values were derived from the relationship
w = 0,004 x 1.3:198 yhich was calculated from the German Democratic

Republic samples in 1975,

Results of the cohort analysis

oy oy et s ) ) o e A e AR A ) k) M ) S ) I ey D 8 )

The results of the cohort analysis based on length composition are given
in Table 20. The catch in weight is in quite good agreement with the
average catches for the three years (Table 9) on which the analysis

is based.,
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The stock size in number given per 2-cm groups in Table 20 is the
estimated stock size at the beginning of the year, and not the number
of fish which attain a given length during the year. The weighted

and unweighted mean Fs are given at the bottom of Table 20. TFor
Greenland halibut, equal to and bigger than 52 cm or 8 years old, both
the unweighted and weighted mean Fs are between the Fp,1 and Fpax
found from the yield per recruit curve with t, = 8 years (Figure 6),

Total Allowable Catch (TAG)

From the cohort on length the number of 8 year old fish in the stock
is found, assuming that 8 year old fish are within a range from 7.5
years to 8.5 years. The number in stock for that age is:

19 714 x 10-3, From the yield per recruit curve (Figure 6) with t =
8 years, the corresponding yield to Fpy 7 = 0.2 is 0.68 kg. Using
this figure (0.68) and the number of 8 year old fish in the stock,
the sustainable yield amounts to 13 405 tons.

It should be noted, that the result is based on many assumptions and
a very limited data base. However, taking into account the catches
in the previous 10 years (Table 9) and the c.p.u.e. data in Table 19,
a catch of 15 000 tons seems to be acceptable.

Therefore, the Working Group recommends the TAC for Greenland halibut
in Sub-areag V and XIV for 1979 of 15 000 tons,

SHORTCOMINGS AND GAPS IN DATA REQUIRED FOR STOCK ASSESSMENT PURPOSES

The Working Group reviewed the quality of data available for Greenland
halibut stock assessments and identified the following shortcomings

and gaps:

a) age composition data are required for the catches from
. Sub-areas V and XIV (by sex, if possible);

b) more length composition data (by sex, if possible) are
required for Sub-areas I and II as well as for Sub-areas V
and XIV. The countries should use the uniform length
grouping and method of length measurement;

¢) no recruitment information has been available to indicate
the strength of incoming year classes. The O-group
surveys are not very useful to derive the strength of
year classes;

d) more effort and catch per unit effort data are needed,
Firstly, it would be desirable to have estimates of the
Copolloe. for different parts of the same fishing fleet.
Secondly, c.p.u.e. data from different fleets fishing on
the same stock are needed,

REFERENCE

Krzykawski, S., 1975, "Age and growth rate of the Greenland
halibut, Reinhardtius hippoglossoides (Walbo), from the
northern Atlantic®. ICES, Doc. C,Mul975/F324 (mimeoo)o
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Table 11.

AGE 197e
3 0.0
4 34.0
S 526.@
6 2732.0
7 12464.0
8 185€z.0
9 10234.0

10 6E71.0
11 2517.0
12 1250.0
13 616.0
i4 11e4.0
15 266.0
16 i5.0

AGE 1976
3 0.0
4 98.0
S a3e.0
6 2398Z.0
7 58z24.¢@
8 S50ez.0
3 30e0.0

10 135e.0@
11 g15.¢0
12 iz1z2.0
13 £9&8.0@
14 SZ6.@
15 z£54.0
16 104.0

1871
0.0
6.0

80.0
4486.0
1271z2.0
12z283.0
€i1390.0
4353.0
£703.,0
1660.0
1044 .0

320.0

123.0

0.0

1977

60.0
742.0
Z00Z2.0
3191.0
4112.0
2482.0
1550.0
1089.0
1044.0
sa4.,0
585.0
377.0
51.0
85.0

- 12 -

1972

.9
461 .0
1109.0
3521 .90
5605.0
€438.0
2775.90
1734.0
1368.0
1234.0
675.0
z00.0

49.90

40.0

Greenland Halibut in Sub-areas I and II.
Input data—catch in numbers by year and by age (thousands).

1873

0.0
19.0
2i1z.0
1117.0
3923.0
3515.0
2551.0
1319.0
1536.0
1127.0
716.0
£31.0
70.0
56.0

1874

0.0
276.0
917.0
Z2519.0
6264 .0
3838.0
1834.0
134Z2.0
1622.0
1338.0
734.2
531.0
137.0

79.0

1975

2z2.0
334.0
840.0
2337.0
E520.0
4118.0
2Z265.0
1654.0
1857 .0
1536.0
1122.9
€00 .0
279.0
08.0




Zable 12.

AGE 1970
3 ©.00
4 .80
5 .e1
6 .06
7 .26
8 .67
9 .56
10 .57
11 46
12 .46
13 .60
14 1.41
15 1.69
16 .50

19714

?.00
6.00
.00
.12
.37
.8z
.45
.48
.45
.59
.83
.63
. SZ
.50

1872

2

.00
.01
03
.12
.37
.31
.20
.21
.25
.36
.48
.34
.15
.30

- 13 -

MEAN F FOR AGES »>= & AND ¢= 13 (

.95

.99

.30

AGES~-NATURAL MORTALITIES

NOT WEIGHTED BY STOCK IN NUMEERS)

1973 1974
.00 0,00
.00 .01
.01 .03
.24 .08
.17 .29
.21 .24
.18 .16
.19 .19
.2& .23
.32 .39
.35 .34
.31 .44
.18 .26
.30 .30
.26 .26
a =)

.15 .15

1875

.00
01
.02
.09
.31
.30
.21
.20
.27
.34
.61
.49
.40

.23

.32

12
.15

Greenland Halibut in Sub-areas I and II.
Fishing mortalities by year and by age (Alternative 1).

1976

2.00
.00
.02
.10
.30
.38
.34
.18
.15
.27
.24
.62
.37
.25

.26

11
.15

1977

12
.15

.00
.02
.08
.09
.18
.19
.19
.18
.19
.13
.19
.19
.19
.19

.18

13
.15

14
.15

iS5
.15

i6
.15




AGE

s
QUENOO LW

11
12
13
14
15
16

AGE

WC~NOU W

10
11
12
13
14
15
16

Table 13.

1976

52213.5
46607.0
S50734.7
54056.0
48950.0
40638 .4
£437€.6
16375.8
7306.6
3634.7
1452.4
1545.2
344.0
40.8

1976

DZ20Z29.0
46873.1
47227 .8
3Z2868.¢
24151 .6
16829.9
11e7z2.1
8881.2
7@71.5
S520.6
3t63.8

1218.5 -

885.4
5e4.7

1871

53508.5
44940.6
40v83.5
43180.3
4394@e.4
324€£4.3
179€66.3
12261.9
7355.3
3968.2
187€6.4
683.4
324.0
54.4

1977

53875.2
44781.8
40254.4
38880.2
£5529.3
154©9.5
5871.5
€761 .1
6481.7
SZ24¢.0
3632.0
234@.6

5€5.0

527.7

- 14 -

1872

49306.1
46055.2
38B80.7
344Z26.0
33013.8
260691 .8
16630 .6
9814.0
6555.9
4355.9
1889.0

743.3

312.3

165.6

Greenland Halibut in Sub-areas I and II.
Stock in numbers (thousands) at beginning of year (Alternative 1).

1973

93113.3
42438.2
3se21z2.8
32265.3
Z6372.0
19553.3
16513.0
11748.4
6844.0
4378.7
zZel1e.5
1003.9
455.1
231.8

1974

€4168.7
45715.0
36509.3
33554.3
28736.2
13070.3
13581 .0
11853.8
8337.5
4471.9
2728 .4
1586.1

£32.4

327.9

1875

54489.4
55z230.6

$ 380391.5

30574 .2
26548 .1
17282.2
12867 .4
9932.7
8407 .0
5677 .2
2614 .8
1670.9
875.7
417.7




Table 14.
AGE 1976
3 0,00
4 .00
5 .01
6 .06
7 .28
8 .63
S .58
10 .08
i1 .47
i2 .46
13 .58
14 1.42
i5 1.76
i6 .56

MEAN F FOR AGES

.96

- 15 -

Greenland Halibut in Sub-~areas I and IT.
Fishing mortalities by year and by age (Alternative 2).

1971

0.00
0.00
.00
.14
.42
.38
.48
.21
.46
.61
.&2
.€0
.53
.56

.08

1972

°

.00
. 01
.04
.15
.46
.37
.23
.22
.28
.28
=17
.33
.14
.31

.33

AGES~-NATURAL MORTALITIES

>> 8 AND <= 13 (

NOT WEIGHTED BY STOCK IN NUMBERS)

1873 1974
¢.00 ©.00
.0 .01
.01 .04
.05 .11
.23 .36
.29 . 34
» 23 .23
.24 » 26
.30 .30
.37 .44
.37 .41
.33 .48
.18 .28
.27 .23
.30 .33
8 8

.15 .15

1975

.00
.91
.04
.13
.42
.41
PRCY4
.31
.39
.50
.76
.65
.46
.3z

.45

i0
.15

19

9.

.
-
v
.
-
=
-
-

76

1%
%1%
@3
18
50
€3
57
31
26
45

.42
.95
.60
.30

i1
.15

44

1977

iz
.15

.00
.02
07
.13
.39
.39
.39
.39
.39
.38
.39
.39
.39
.33

.39

13
-15

14
.15

15
.18

i6
.15




AGE

-t
W NNU LW

11
12
13
14
15
i6

Table 15.

1970

43171.9
37956.7
43730.6
49188.8
45804 .9
39927.5
24261.8
16190.4
7234.0
3652.6
1487.5
1538.4
338.5
37.4

19786

40817 .4
37641 .4
33880.7
19057.5
158@2.0
11475.¢@
7406.5
5473.3
4236 .1
3553.3
£z2e1.3
810.7
539.2

Vol e

430.5

1871

4z2152.6
37158.4
32636 .1
37151.8
33751 .4
£237358.7
17306.6
11645.2
7796.4
3906.9
1351.8
713.5
318.6
49.8

13977

43106.5
35131.9
JIZ3e7 .4
z2d142.8
13645.3
8236.
5276,
3E613.
34€4.
Zaee.
1341,
1251.0
3ez.Q
zaz.1

LI~ AW

- 16 -

1972

34083.8
3ez81.1
31882.6
28017 .8
c7828.1
£z2493.2
14311.5
89247.8
£030.2
4219.5

&

Greenland Halibut in Sub-areas I and II.
Stock in numbers (thousands) at beginning of year (Alternative 2).

1873

31453.8
£9341.3
30800.2
2e500.2
£0BS7 .9
15e38.5
13429.1
o763.4
£356.9
3826.7
2493.3
558.1
466.4
254 .0

1974

457606.6
Z27072.5
25236.7
26313.5
21774.2
14326.3
9749.,1
89153.0
6621.5
4053.1
£338.9
1485.4
583.0
336.7

1975

43756.8
39386.5
23¢45.8
20e871.93
20316.6
13017.0
a4788.4
€696.0
€6118.3
4201 .4
£2255.1
1337.1

789.3

383.8




Table 16.
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Greenland Halibut in Sub-areas I and II.

The biomass of the recruited stock B(N4+) and the biomass of the
spawning stock B(N9+), estimated from two alternmative VPA rums.

BLR (N4+) is the biomass of the recruited stock as estimated by
linear regression between the USSR catch per hour trawling and

B(N,,) in Alternative 1 (Figure 5).

Alternative 1 Alternative 2

Your B(N4+) B(N9+) B(N4+) B(N9+) fg§3(54+)

10_3 tons 10—3 tons 10--3 tons 10_5 tons o
1965 473
1966 455
1967 413
1968 383
1969 311
1970 316 126 299 124 311
1971 265 106 243 103 270
1972 229 96 200 89 216
1973 221 106 182 93 228
1974 226 110 175 89 234
1975 227 111 164 82 | 228
1976 219 103 146 67 234
1977 213 98 129 52 150
1978 221 101 124 44
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Table 17. Greenland Halibut in Sub-areas I and II.
The input parameters in the catch prediction.
(In addition, the catch figures of 1977 were used. An
average recruitment was used for 1978 and 1979.)

Fighing pattern 1977
Age Mean weights
Alternative 1 Alternative 2
3 0.19 0.0068 0.003%8
4 0.419 0.095 0.059
5 0.53%9 0.29 0.177
6 0.700 0.47 0.333%
7 1.025 1.00 1.00
8 1.350 1.00 1.00
9 1.756 1.00 1.00
10 2.167 1.00 1.00
11 2.743 1.00 1.00
12 3.085 1.00 1.00
13 4.087 1.00 1.00
14 4.684 1.00 1.00
15 5.477 1.00 1.00
16 5.993 1.00 1.00
gez‘gfe;(e,cgyg)tmem 54 000 39 000
Fishing mortality
on the fully exploited 0.19 0.39
age groups in 1977 '
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Table 18. Greenland Halibut in Sub-areas I and II.
Catch predictions for 1979 with the stock composition at the
beginning of 1978 according to Alternatives 1 and 2 (Section 4.2.2.).
Biomass (in tons)
Year Catch F
Total stock Spawning stock
Alternative 1 1977 28 903 0.19 213 000 98 000
1978 40 642 0.26 221 000 101 000
1979 31 247 | 0.20 (<F..) 216 000 100 000
19 422 0.12 (= o.1)
216 000 105 000
1380 229 000 113 000
Alternative 2 1977 28 903 0.39 129 000 52 000
1978 39 930 0.60 124 000 44 000
1979 15 110 | 0.20 (=F ) 108 000 31 000
8 142 | o0.12 (=FO.1)
1980 118 000 37 000
123 000 40 000
Table 19. Greenland Halibut in Sub-areas V and XIV.
USSR c.p.u.e. in Division Va and total effort in Sub-areas
V and XIV.
. Total effort in Sub=-area V and
Year USSR catch/hour trawling (Va) XIV (raised to total catch)
1967 1.7 18 058
1968 1.6 13 670
1969 1.3 .18 644
1970 1.5 22 548
1971 2.3 12 597
1972 0.7 37 819
1973 1.2 17 052
1974 1.7 21 341
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Table 20. Greenland Halibut in Sub-areas V and XIV.
Cohort analysis based on length composition (1970=71~75).
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Figures 2 A-B, Greenland Halibut in Sub-areas I and II.
: The relation between the mean fishing mortalities on
age groups 8 to 13 and the total effort in thousand

hours trawling.

Alternative 1 (Figure 2A)

lin. regr. 1970-74

v =-0.046 + 3.43 « 1070 x
2

r = 0.95
1975,
1973 e 19760 01974
A
®1977
] ! 1 A | \ 1 1 L [ 1 | 1 1 1
50 100 150

Total effort (hrs x 10—3)

Alternative 2 (Figure 2B)

lin., regr. 1970-74
¥y = 0.034 + 3.08 1070 x
r° = 0.94

1973 e

1 L 1 1 l 1 1 1 1 l 1 1 1 1 l

50 100 g 150
Total effort (hrs x 10 °)
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Figure 4. Greenland Halibut in.Sub—areas I and II.
; and the

The stock size (4 years and older
spawning stock (9 years and older) 1970-78.

Total stock { \\
e = o= o=  Alternative 1

Biomass (in '000 tons)

300 \
\ — .
\ Alterative 2
200 L
Spawning
stock
100 |-
L L 1 1 1 1 1 1 L ]
1978

1970




Figure

Stock size
(in '000 tons)
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Greenland Halibut in Sub-areas I and II.
The relation between catch per hour trawling in the USSR
fishery and the estimated stock size of 4 years and older

fish from the VPA.

} Alternative 1

} Alternative 2

T /)
///
1970,/
500 F //‘1970
(o]
- e
®1971
Alternative 1
200 r
y = =6+ 599 x
(r2 = 0.95)
Alternative 2
) y = =100 + 745 x
(r2 = 0.89)
100 L
L 1 i 1 ]
0.2 - 0.4 0.6

Catch per hour trawling
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APPENDIX

ADDITIONS TO DOC. C.M.1977/Fs4/APPENDIX: "REVIEW OF SOME FISH STOCKS
WITHIN THE NEAFC CONVENTION AREA",

The following points should be noted.in addition .to:the previous
Appendix Report of the Working Group (Doc. C.M.1977/F:4/APPENDIX):

Greenland Halibut in Sub-areas I and II

Fisheries

The last paragraph in Chapter 1.1.2 is to be replaced by

The Norwegian long-line fishery is a seasonal one which usually
starts in April/May and ends in August/September (Lahn-Johannessen,
1972). The directed trawl fishery is conducted mainly in the
autumn., Since 1969 the fishery on Greenland halibut has been
mainly concentrated in Division ITb., In the period 1969 to 1977
on the average 68% of the total catches in Sub-areas I and II

were taken in Divigion IIb., The largest concentrations are

found on the slope of the continental shelf in the western Barents
Sea at a depth of 350 to 700 m.

Greenland Halibut in Sub-areas V and XIV

Life history

s o s s s ) oy 0 S

Greenland halibut spawn at the continental slope west of Tceland between
Reykjanes ridge and Dohrn bank, especially south of 65°N (Figure 1), (On
the spawning of Greenland halibut in Icelandic waters, by A Sigurdsson,
ICES, Doc. C.M.1977/F:28),

Males of Greenland halibut seem to be recruited to the Icelandic long-
line fishery at the ages of 6=8 years and dominate in the catches until
they are 10 years old. The females on the other hand seem to be recruited
to the same fishery at the ages of 6-11 years. They dominate in the
catches of 11 years and older fish (Figure 2)0




- 28 =

.

s
63 <’ Positive stations
()' Negative stotions

30 28

Appendix Figure 1. Trawl stations taken in March 1977.
The area is divided into four sub=
areasa.
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