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REPORT OF THE SAITHE (COALFISH) WORKING GROUP 

1. Participants 

Dr N Daan 
M B Fontaine 
Mr K Hoydal 
Mr T Jakobsen 
Mr J Janusz 
Mr B W Jones (Chairman) 
Mr K Kosswig 
Mr W Mahnke 
Mr S Munch-Petersen 
Mr E Prosvirov 
Mr Yu Riazantsev 
Mr J Richards 
Dr S A Schopka 
Mr B Vaske 

2. Terms of Reference 

Netherlands 
France 
Denmark (Faroe Islands) 
Norway 
Poland 
U.K. (England) 
Germany, Federal Republic of 
German Democratic Republic 
Denmark 
U.S.S.R. 
U.S.S.Ro 
U.K. (Scotland) 
Iceland 
German Democratic Republic. 

The Working Group was asked (C.Res.1975/2:25) to assess TACs for 1977 for 
the saithe fisherieso 

3. Landings 

Landings for each country from the main fishing areas for the period 1962-74 
are given in Tables 3-7, and preliminary estimates of 1975 landings are givenin 
Table 2 for those countries for which data were available. Catches from the 

NE Arctic have remained relatively stable over the last five years at about 
220 000 tons except for 1974 whe.n the catch was 260 000 tons. In the North 
Sea the catch has remained steady at about 220 000 tons. At Iceland, however, 
catches have begun to decline after a period (1969-73) of high catcheso At 
Faroe landings increased to a maximum in 1973 and have since been declining. 
The trend in the West of Scotland area is similar to that at Faroe. It is 
possible that the preliminary data for 1975 are underestimates of the landings 
for some areas. 

4. Lirtual Population Analysis 

Assessments made at the previous meeting of the Working Group (Doc. C.M.1975/ 
Fg2) have been updated using provisional age compositions of catches in 1975 
and incorporating, where necessary, revisions to the data for earlier years. 
Revised age compositions for the USSR North Sea catches for 1968-72 have 
been supplied to the Working Group, and these new data have resolved the pro­
blem described in Section 4 of the Report of the 1975 meeting of the Working 
Group. For the NE Arctic age compositions of USSR catches since 1972 were 
not available, and there was no preliminary estimate of landings in 1975. The 
Working Group was informed that the 1975 catch was very low and a value of 
2 000 tons has been assumed for the USSR. A catch of 5 000 tons in the NE 
Arctic was also assumed for Spaino 

Age compositions of the catches used as input data for the VPA are given in 
Tables 8, 11, 14, 17, and 20. (Data for the last 10 years only are tabulated). 
Calculated estimates of fishing mortality, F, are given in Tables 9, 12, 15, 
18, and 21. These tabulations also show the values of F assumed for 1975 
which were used to initiate the computation. For the NE Arctic, the North 
Sea and the Iceland areas the F values for 1975 were chosen on the assumption 
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that fishing effort had remained at approximately the same level as in the 
preceding two or three years o For the Faroe and West of Scotland areas there 
were indications that fishing effort was at a lower level in 1975 compared 
with preceding years and accordingly the 1975 F values were set at lower 
levelso The natural mortality coefficient 1 M, has been taken as 0.2 through­
outo Calculated estimates of stock size for 1966-75 are given in Tables 10, 
13, 16, 19, and 22. 

50 The State of the Stocks 

501 North-East Arctic. Fishing mortality appears to have remained at a fairly 
constant level in recent years. Maximum rates of fishing mortality are 
sustained by age groups 3-5 ( F = 0.4) with lower levels of fishing mortality 
on the younger and older age groups. Recruitment of 2 year old fish to this 
stock (Table 29) was at a high level in the period 1968-72 (year classes 
1966-70). The following two year olasses were below the long-term average. 
The indications are that the 1973 year class is very abundant in the southern 
part of the area. 

502 North Sea. Fishing mortality again appears to have remained relatively 
constant in recent years at about F = 0.45 on age groups 3 and 4 with lower 
fishing mortality levels on the older age groups and the partially recruited 
age groups. Recruitment at two years old was high in 1968-70 when the abundant 
year classes 1966-68 joined the exploited stook. Subsequently recruitment has 
been below the long-term average. 

5.3 Iceland. In this stock fishing mortality increases with age reaching a maximum 
on age groups 10 and older. Currently the fishing mortality on these age 
groups is about F = 0.65. After a series of abundant year classes (1962-67) 
recruitment has been at a much lower level and the declining trend in landings 
is associated with this reduced level of recruitment. 

504 Faroeo Fishing mortality at Faroe increased during the period 1972-74 but it 
seems likely that a reduced amount of fishing, particularly by U.K. trawlers, 
has resl11ted in a lower level of fishing mortality in 1975. Currently 
fishing mortality on the fully exploited age groups is probably about F = 0045. 
Recruitment appears to have remained relatively constant and at a high level 
for year classes 1966-72. 

5.5 West of Scotland. With the development of the Scottish Clyde fishery there 
has been an increase in fishing mortality on the younger age groups. In 
1973-74 the fishing mortality on 3 and 4 year old fish reached about F = 0.6 
but it is likely that it became somewhat reduced in 1975. Recruitment in 
recent years has remained stable at a high level. 

6. Estimation of Total Allowable Catches (TACs) 

Estimates of catches in 1976 and 1977 have been calculated using the para­
meters given in Tables 23~27o The F values used were maintained constant in 
1976 and 1977 at about the 1975 level. The derivations of the F values are 
given in the footnotes to the tables. The F values used are close to those 
which give maximum yield with the current exploitation pattern. For all areas 
except Iceland the size of the recruiting year classes has been taken as 
average. For Iceland there is some evidence to suggest that the 1973 year class 
is a very poor one, and the size of this year class has been set at a low level. 

In recommending TACs the objective has been to stabilise the fisheries at the 
current level of fishing mortality but, although these levels are close to the 
optimwfi for the present exploitation patterns, in some of the fisheries yields 
could be improved in the long term by ohanging the exploitation pattern to 
reduce the fishing mortality on the youngest age groups. In all areas, except 
Iceland, catches in 1976 and 1977 are expected to remain close to the 1975 
level. At Iceland, however~ the declining trend in catches, due to the lower 
level of recruitment, is expected to continue. 



- 3 -
- . - " 

Estimated catoh (tons) Recommended TAC for 1977 

Area 1976 1977 (tons) 

NE Arotic 192 000 195 000 200 000 

North Sea 213 000 202 000 210 000 

Ioeland 67 000 58 000 60 000 

Faroe 38 000 38 000 40 000 

W. of 
Soot land 22 000 21 000 20 000 

The current estimates of catches expected in 1976 do not differ to any 
large extent from those prepared at the 1975 meeting of the Working Group 
exoept for the Faroe area. The differenoe at Faroe is due to the present 
estimate being caloulated with the assumption that fishing mortality in 1976 
will be at the lower 1975 level rather than the higher level prevailing in 
1972-74 which was used as the basis of last yearVs prognosis. 

In making these caloulations some difficulties were experienced with the 
weight-at-age data in that for the recent years the reoorded weight of total 
landings was not always in agreement with the sum of the produots of numbers 
landed at age x weight at age. It is recommended that members of the 
Working Group should researoh this problem before any further meetings of 
the Group. 

7. Spawning Stook Size 

Spawning stook biomass has been estimated for eaoh area for the period 
1960~77. These estimates are derived from the tables of stook size 
(Tables 10, 13, 16, 19, and 22) and the weight-at-age data given in Tables 
23-27. Only limited data on the average age of first maturity were avail­
able. to the Working Group, and it is reoommended that members of the Group 
obtain additional information on this subjeoto It should also be pointed 
out that the weight-at-age data used in the caloulations for eaoh area were 
unohanged throughout the period under review. Because of changes in growth 
rate (Doo. C.M.1973/F~10) it is unlikely that the same weight-at-age 
relationship applies over the whole period. Also, in respect of the general 
inorease in apparent spawning stook size in most of the areas during the 
first 10 years it is unoertain whether these reflect real changes or are 
just an artefaot introduced by the expansion of the fisheries or the improved 
reporting of age composition data. 

There is no indication in any of the fisheries that the spawning stock is 
being reduced below levels at which recruitment might be adversely affected. 
Only in the Iceland area is the spawning stock declining, and by 1977 it is 
expected to be at the same level as in the early 1960s before the abundant 
year olasses of 1962-67 recruited to the spawning stook. 

8. Exploitation Patterns 

In the fisheries in the North-East Arctio, the North Sea and West of 
Scotland the sustainable yield oould be inoreased if the exploitation 
pattern was changed to reduce the fishing mortality on the younger age 
groups (see Appendix). In all three areas, however, there are specialised 
coastal fisheries whioh exploit the younger fish which have a more inshore 
distribution. If these fisheries were pr~vented from exploiting the young 
fish, it is unlikely that the vessels employed would be able to go further 
offshore to divert their effort onto the older fish. Where this is the 
oase any change in regulations designed to increase the average at first 
capture could result in some looal hardship. 
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1961 
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1967 
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Table 1. Summary of total landings of sai the fr.om the main 
fishing areas (metric tons, whole weight). This table 
is based on the biological data supplied to the 
Working Group and used in the assessments. These 
figures differ to some extent from the official 
"Bulletin Statistique" data, which are used for 
Tables 3-7. 

Fishing Area 

NE-Arctic IV+IIIa Va Vb VI Total 

136 006 31 515 48 120 11 845 8 349 235 835 
109 821 35 489 50 826 9 592 6 723 212 451 
122 841 24 559 50 514 10 454 7 159 215 527 
148 036 30 300 48 011 12 693 6 609 245 649 
198 110 58 669 60 257 21 893 13 596 352 525 
184 548 73 274 60 177 22 181 18 395 358 575 
201 860 95 025 52 003 25 563 18 534 392 985 
191 191 76 759 75 712 21 319 16 034 381 015 
107 181 98 179 77 549 20 387 12 787 316 083 
140 379 115 550 115 853 27 437 17 214 416 433 
260 404 179 296 116 601 29 110 14 538 599 949 
244 732 219 731 136 764 30 933 19 246· 651 406 
214 386 219 264 III 301 46 580 24 003 615 534 
214 153 191 200 110 888 56 606 35 834 608 681 
261 223 228 659 97 568 46 159 33 683 667 292 
207 530 212 896 85 690 39 339 22 030 567 488 

-.. 

Preliminary estimate. 



Table 2. Preliminary estimates of saithe landings in 1975 (metric tons ,whole weight). 

I IIa lIb IlIa IV Va Vb VI VII Other Total 

Belgium - 37 - - 26 1 350 - 20 30 - 1 463 
Denmark 8 624 I 5 268 13 892 

Faroe Isl. I - - - - 249 1 015 2 723 - - - 3 987 
France 110 51 160 - 22 102 22 23 201 13 796 964 - 60 406 

German Dem. 
Rep. 7 28 215 295 5 882 - 26 8 - 204 34 637 
Germany 

I 
I 

(Fed.Rep.) 188 41 527 389 - 17 669 13 281 4 037 206 - - 77 297 
I 

Iceland - - - - - 60 002 - - - I - ! 60 002 
I 

i I Ireland* I 

I I 
I Netherlands - - - - 9 934 - 375 836 I 110 I - I 11 255 

I 1 

I 
I 

Norway 14 153 107 631 20 1 018 13 184 - 829 - - - I 136 835 

I 74 I 
I 

Poland 34 3 748 78 - 35 304 - 815 168 - 40 221 I 
I Spain* I 

I I I 
I 

I 
Sweden - - - - 1 000 - - - - I - 1 000 I 

I 
I U.K. : 

I I (England) ( 2 868 " 3 097 8 645 2 405 1 562 18 577 I I 

I 
! 

(N.lreland) - - - - - - I - 11 320 331 I , 

(Scotland) 
I I ! 

./ 140 't - 7 980 1 052 I 4 928 5 458 I 19 558 1 

'" I I I 

, I 87 630 U.S.S.R. - ./" ~7 63~ 
I I 

f'..-.. '--
1 --- ~-+- -~---+ ! .- --. 

. 85 367139 339 22 065 Total 199 651 218 967 1 498 I 204 I 567 091 I 
~ - I I 

\. .. " 

* No data. 
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Table 23. North-East Arctic Saithe. 
Calculation of TAC. 

Catch 1975 Fishing mortalityl) Stock 

Age (1000) (75, 76, 77) 1977 

2 21 416 3) 0.09 274 4624 ) 

3 42 401 0.34 205 298 

4 12 379 0.39 119 731 

5 24 310 0-31 52 148 

6 5 522 0.27 13 964 

7 7 853 0.26 37 529 
8 7 231 0.23 10 105 

9 3 046 0.24 15 491 
10 1 974 0.32 16 205 
11 1 299 0.36 6 017 
12 911 0.33 2 683 

13 497 0.29 1 557 
14 416 0.30 1 125 

Simulated catches 

1975 200 610 tons 

1976 192 220 tons 

1977 194 708 tons. 

1) F values represent averages for 1970-73. 

2) Weights adjusted to give approximately correct 
1975 catch figures. 

3) Based on average recruitment figure for 1965-74. 

4) Average recruitment 1965-74. 

Average Weight2) 

(kg) 

0-32 

0.67 

1.05 

1.55 
2.21 

3.00 

3.83 

4.63 

5-35 
6.12 

6.75 

7·43 
8.50 
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Table 24. North Sea Saithe. 

Catch 1975 

Age (1000) 
_ .. 

2 40 550 

3 34 859 

4 15 182 

5 9 591 

6 6 863 

7 10 963 

8 6 474 

9 2 513 

10+ 2 277 

Simulated catches 

1975 212 000 tons 

1976 = 213 000 tons 

1977 202 000 tons 

Calculation of TAC. 

~ishing mortalityl) 

(75, 76, 77) 

0.15 

0.41 

0.42 

0.30 

0.35 

0.34 

0.32 

0.31 

0.29 

1) F values represent averages for 1972-74. 

2) Average recruitment figure 1963-72. 

I 

3) Weights adjusted to give approximately correct 
1975 catch figure. 

Stock Average weight3) 

1977 (kg) 

209 0002 ) 0.51 

151 336 0.84 

123 932 1.28 

328 898 2.06 

16 106 2.95 

14 242 3.93 

8 478 4.58 

14 482 5.48 

16 679 7·00 
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Table 25. Iceland Saithe. 
Calculation of TAC. 

-

Catch 1975 Fishing mortalityl) Stock 

Age ('000) (75, 76, 77) 1977 

3 496 0.02 58 2942 ) 

4 2 782 0.16 16 4263 ) 

5 2 437 0.25 15 469 
6 1 780 0·30 9 210 

7 3 452 0.45 4 681 

8 2 938 0.52 2 387 

9 1 451 0.52 2 651 
10 712 0.64 1 878 
11 318 0.56 822 
12 183 0.66 322 
13 100 0·79 160 

14 32 0.60 65 

Simulated catches 

1975 81 800 tons 

1976 67 000 tons 

1977 = 58 000 tons 

1) The fishing mortalities represent the averages 
for 1973 and 1974. 

2) Average recruitment figure 1963-72. 

3) Evidence is available that year class 1973 is 
very poor. Therefore the recruitment figure for 
this year class in 1976 has been set at the lowest 
recruitment value in recent years (20 468). 

Average weight 

(kg) 

0.89 

1.60 

3.16 

4034 

5.36 

6.36 

7.88 

8.80 

9.29 

9.26 

9.64 

11.91 
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Table 26. Faroe Saithe. 
Calculation of TAC. 

Catch 1975 Fishing mortality2) Stock Average weight 

Age ('000) (75, 76, 77) 1977 (kg) 

2 (43)1) 0.67 

3 (1 457)1) 0.09 29 0193 ) 1.22 

4 3 244 0.20 21 616 1.88 

5 3 691 0.36 14 519 2.62 

6 1 969 0.41 5 110 3.40 

7 1 084 0.43 4 161 4.18 

8 760 0.37 2 244 4.95 

9 325 0038 1 050 5.69 

10 200 0.45 571 6.38 

11 196 0.41 448 7·02 

12 128 0.37 180 7.62 

13 67 0.22 97 8.15 

14 42 0.40 129 8.64 

15 67 0.40 93 10.00 

--------- ~---.--- ------------------- '---- '-------------

Simulated catches 

1975 

1976 

1977 

1) 

39 620 tons 

38 300 tons 

37 800 tons 

These catches have not been used to raise the stock 
at the beginning of 1976 but are replaced by the 
average recruitment figure. 

2) The F values are based upon the average exploitation 
pattern in 1972 and 1973, but the level has been reduced 
in 1975 by a factor of 0.79 to take account of the 
apparent drop in total catch in 1975. 

3) Average recruitment figure 1969-73. 



- 30 -

Table 27. West of Scotland Saithe. 
Calculation of TAC. 

-

Catch 1975 Fishing mortality2) 

Age ('000) (75, 76, 77) 

2 (2 552)1) 0.2 

3 7 870 0.4 

4 3 136 0.4 

5 1 327 003 

6 891 0.25 

7 467 0.25 

8 630 0.25 

9 297 0.25 

10+ 371 0.25 

Stock 

1977 
--

24 8983 ) 

16 214 

8 852 

7 821 

3 520 

2 162 

1 361 

939 

2 609 

._--

-

Average weight 

(kg) 

0.52 

0.84 

1.14 

1.65 

2.41 

3.22 

4.21 

5.03 

6.50 

Simulated catches 

1975 24 000 tons 

1976 = 22 000 tons 

1977 

1) 

2) 

21 000 tons 

The available catch data for 1975 do not reflect the recruiting 
2-year old year class 1973 in the Scottish fishery during the 
second half of the year. Therefore this figure is likely to be 
an underestimate. In the calculations the number of 3-year old 
saithe in the stock at the beginning of 1976 is based upon the 
assumptions of the 1973 year class being of average strength and 
having been exploited in 1975 at an F value of 0.2. 

The drop in total landings in 1975 as compared with 1974 and 1973 
indicates a lower fishing mortality than in the preceding years. 
Therefore the same assumed values as used in the VPA have been 
applied for catch prediction. 

Average recruitment figure for 1963-72. 
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Table 28. Spawning stock biomass ('000 tonnes). 

NE-Arctic North Sea Iceland Faroe W. of Scotland 
------------1--

Ages: 6+ 5+ 7+ 7+ 5+ 
---1----------- ._-_ .. _--

1960 311 60 81 29 17 

1961 289 60 77 33 15 

1962 333 55 84 38 14 

1963 331 68 92 41 15 

1964 326 75 88 43 17 

1965 349 95 96 41 26 

1966 380 107 108 40 26 

1967 363 184 177 46 38 

1968 416 241 194 48 44 

1969 470 310 294 59 51 

1970 562 344 299 64 60 

1971 523 478 275 64 69 
, 

1972 495 626 207 75 76 

1973 563 714 213 56 76 

1974 570 693 190 51 71 

1975 456 564 177 44 60 

1976 515 466 119 45 55 

1977 418 406 91 45 57 

--- .. __ . ---------



Year 
class 

Table 29. 

NE-Arctic 

- 32 -, 

Estima'tes from Virtual Population Analysis 
of population size (millions) at 2-years old 
of each year class. (Estimates of year class 
size of the most recent year classes are less 
reliable) • 

North Sea Iceland Faroe W. of Scotland 
r---------~-------------~--------------+_-------~-----

1958 116 
1959 229 
1960 337 
1961 117 
1962 368 
1963 211 
1964 252 
1965 198 
1966 381 
1967 398 
1968 416 
1969 235 
1970 333 
1971 126 

37 
35 
50 
67 

165 
119 

157 
126 

298 

346 
441 
168 

151 
139 

41 

39 
103 

68 
114 

86 
81 

73 
103 

73 
56 
25 

33 
50 

10 

15 
25 
18 

25 
23 
27 
22 

41 

33 
37 
36 
32 
36 

C--_l_9_7_2 ___ -'---___ 1_9_6 ____ -'--__ 14_~ _L~~-~~l 

8 

8 

19 
16 

29 

21 
18 

27 
23 
32 
17 
33 
34 
31 

37 
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APPENDIX 

Appendix Figure 1 shows yield per recruit curves (solid lines) calculated 
for each fishery for the current exploitation patterns. These exploitation 
patterns are also illustrated. The yield curves were calculated by an 
analytical mode11 ), which allows F to vary with age and which uses weight­
at-age data. Because of problems with the weight-at-age data, these curves 
can be relied upon only to give a general indication of the present situation. 
For the North-East Arctic, the North Sea and West of Scotland additional 
curves have been ca1cu1ated~~. In calculating these curves (broken lines) 
fishing mortality has been taken as zero on all age groups up to the indi­
cated age at first capture (to) and from this age F is maintained constant. 
Although this exploitation pattern would not be achieved in practice it 
gives an approximate measure of the potential gains to be obtained from 
increasing the age at first capture in those fisheries. 

where R 

t r 

n 

NJ 

WJ 

F 

PJ = 

M 

\n-1) 

;> 
J=t r 

number 

age at 

of recruits 

recruitment 

maximum age 

population number 

weight of fish at 

at age 

age J 

fishing mortality on age 
maximum exploitation 

proportion of F at age J 

natural mortality 

(p F + M) 
n 

J 

groups subject to 

For the appropriate optimum ages at first capture 
given in an earlier report (Doc.C.M.1975/F:2, Table 14). 

1 

R 
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Appendix Figure 1. 

Yield per recruit curves calculated for the present exploitation 
patterns (solid lines, left-hand figures). For comparison alter­
native curves (broken lines) are given fo~ areas where the present 
exploitation pattern gives reduced yield at current levels of 
fishing mortality. These alternative curves are calculated on the 
basis of knife-edge selection at the ages of first capture (tc ) 
indicated. The present exploitation patterns are plotted in the 
right-hand figures. 
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