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Table 2.1 HERRING. Catch in tonnes 1974-a4 North Sea. Sub-area IV and Division 
VIId by country. (National catches as officially reported. 
Unallocated catches provided by Working Group members). 

Country 

Belgium 
Denmark 
Faroe Islands 
Finland 
France 
German Dem.Rep. 
Germany,Fed.Rep. 
Iceland 
Netherlands 
Norway 
Poland 
Sweden 
UK (England) 3 UK(Scotland) ) 
USSR 

Total 
North Sea 

Country 

Belgium 
Denmark 
Faroe Islands 
Finland 
France 
German Dem.Rep. 
Germany, Fed.Rep . 
Iceland 
Netherlands 
Norway 
Poland 
Sweden 
UK (England) 3 UK (Scotland) ) 
USSR 

Total 
North Sea 

Total including un­
allocated catches 

Preliminary 

1974 1975 

603 2,451 
61,72a 115,616 
26,161 1

) 25,a54 

12,54a 
3,26a 

12,470 
29,017 
35,106 
40,975 

9,a5o 
3,561 
5,699 

15,034 
1a,096 

20,391 
2,6a9 
6,953 

16,2a6 
3a,416 
34, 1a3 

7,069 
6,a5a 
6,475 
a,904 

20,653 

1976 

2,451 
34,a41 
14,37a 
1,034 

14,46a 
2,624 
1,654 
9,412 

20,146 
27,3a6 

7,072 
4, 777 
9,662 

15,015 
10,935 

275,116 312,79a 174,a34 

1979 

10,546 
10 

2,560 

10 

3' 617 

2,253 

162 

19,15a 

25,148 

19ao 

4,431 

5,527 

147 

509 
2,165 

77 
610 

13,466 

60,994 

19a1 

21' 146 

7,700 
70 

303 
45 

46,663 

140,972 

Supplied by Fiskirannsbknarstovan 

1977 

57 
12,769 
a, o1a 

1 '613 
2 

221 

4,134 
4,065 

2 
3,616 
3,224 
a, 159 

?a 

46,010 

19a2 

9,700 
67,a51 

15,310 

3492
) 

22,300 
680 

3, 730 
1 '780 

122,056 

235,925 

197a 

4,359 
40 

2,119 

24 

1a 
1' 1a9 

2,a43 
437 

4 

11,033 

19a3 

5, 969 
10 , 468 

16,353 

1,a37 

40,045 
32,512 

2a4 
111 

17' 260 

133,794 

317' 124 

19a4• 

5,080 
38' 777 

20,320 

12,092 

45,665 
96,250 

884 
1,622 

27,234 

247,924 

317,263 

From Federal Republic of Germany national statistics compiled by 
Federal Research Board for Fisheries, Hamburg 
Catches of juveniles from Moray Firth not included 
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:rat!l!il 2 2.1 HERRING, catch in tonnes in Division IVa west . 

Country 1980 1981 1982 1983 1984 

Belgium 

Denmark 687 11 '357 3' 155 4,282 26,786 

France 651 1 '851 1,970 680 1,408 

Germany, Fed . Rep 1 , 542 12,092 

Netherlands 15,745 19' 143 

Norway 16,971 21,305 

UK (England) 

OK (Scotland) 18 2 1,706 16' 136 24,743 

Sweden 213 ( *) 

Unallocated 1 '762 6,492 300 3,955 24,030 

Total 3, 118 19,702 7' 179 61,738 129,507 

( *) Included in IVb . 

Ist.b l !il 2,2.2 HERRING, catch in tonnes in Division IVa East 

Country 1980 1981 1982 1983 1984 

Belgium 

Denmark 491 126 

France 

Germany, Fed . Rep 

Netherlands 

Norway 21 70 680 49' 125 

UK (England) 

OK (Scotland) 257 74 

Unallocated 2,476 937 0 431 

Total 2,497 1,007 1 '171 688 49,325 
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Table 2.~.J HERRING, catch in tonnes in Division IVb 

Country 1980 1981 1982 1983 1984 

Belgium 

Denmark 3,733 9,689 64,205 6,050 13,808 

France 176 524 561 705 2,299 

Germany, Fed.Rep 147 2,300 118 2 

Netherlands 35 219 300 4,600 

Norway 1 '607 14, 156 25,820 

UK (England) 76 13 3,128 40 1 '9561 
) 

UK (Scotland) 592 43 74 867 2' 417 

Sweden 71 8842
) 

Unallocated 9,258 65,811 90,262 159,124 41,294 

Total 15,624 78,380 158,567 181,313 93,080 

1 ) Includes catches mis-reported from IVc 
2 ) Includes IVa catches 

Table 2.2.4 HERRING, catch in tonnes in Divisions IVc and VIId 

Country 1980 1981 1982 1983 1984 

Belgium 9,700 5,969 5,080 

Denmark 11 100 135 53 

France 4,700 12,724 12,799 14,968 16,613 

Germany, Fed.Rep 183 295 

Netherlands 474 7,700 22,081 24,000 21,922 

Norway 482 1,385 

UK (England) 290 602 71 571 1
) 

unallocated 37,418 21,069 23,307 17,606 1,788 

Total 43,086 41,883 68,652 64,430 46,027 

1) Includes 520 tonnes spring spawning herring . 
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I able ~.J HERRING . North Sea catch in millions of fish by aqe. 

A q e i n w i n t e r r i n q s 

Year Area Total 

0 2 3 4 5 6 7 8 >8 

1982 IVaW of 2°E 0 . 3 0.9 2.6 5 . 6 6.9 4. 3 5 . 9 3.0 0.9 30.4 

IVaE of 2°E 4.3 7.0 11.3 

IVb 9,552.5 815.2 59.3 6. 1 1. 6 0.7 0.3 0.4 0.1 0.1 10,436.3 

IVc + VIId 3.9 20.9 201.2 221.4 26.5 6.8 2.2 1.5 0.5 0 . 1 485.0 

TOTAL NS 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3. 6 1.1 10,963.0 

1983 IVaW of 2°E 51.9 126.8 74.9 27.5 13.5 18.4 12.3 10.9 12 . 1 348.3 

IVaE of 2°E 0.9 4.6 0.5 0 . 1 6.1 

IVb 10,029.1 1,068.7 161.7 35.9 13.0 1.6 1.4 0 11,311.4 

IVc + VIId 0.8 25.1 251.7 105.1 64 . 5 11.1 3.0 0.5 0.5 0 . 1 462.4 

TOTAL NS 10,029.9 1' 146.6 544.8 216.4 105.1 26.2 22 . 8 12.8 11.4 12.2 12,128.2 

1984 IVaW of 2°E 29.5 409.2 165.7 89.6 27.2 12.9 14.7 7.6 14.7 771.1 

IVaE of 2°E 60.5 138.6 71.3 37.5 18.6 2.5 6.3 0.6 1.0 336.9 

IVb 2,187.3 457.4 266.1 63.5 29 . 8 9.4 4.3 2.7 2.4 1. 7 3,024.6 

IVc + VIId 2.1 13.5 162.3 120.7 34.3 23.0 2.0 0.4 0.4 358.7 

TOTAL NS 2,189.4 560.9 976 . 2 421.2 191.2 78.2 21.7 24.1 10.6 17.8 4,491.3 
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Iable 2 4 Millions of HERRING caught annually per age group 

(winter rings) in the North Sea 1970-84. 

Winter Rings 

Year Total 

0 2 4 6 8 >8 

1970 898 . 1 1,196.2 2,002.8 883.6 125.2 50.3 61.0 7.9 12.0 12.2 5,294.3 

1971 684 .0 4,378.5 1' 146.8 662.5 208 . 3 26.9 30 . 5 26 . 8 12 . 4 7,176.7 

1972 750.4 3,340.6 1,440.5 343 . 8 130 . 6 32 . 9 5.0 0 . 2 1. 1 0 . 4 6,045 . 5 

1973 289 . 4 2,368 .0 1, 344 . 2 659.2 150 . 2 59 . 3 30 . 6 3 . 7 1. 4 0 . 6 4,906 . 6 

1974 996 . 1 846.1 772.6 362.0 126 .0 56.1 22.3 5.0 2.0 1. 1 3,189 . 3 

1975 263 . 8 2,460.5 541.7 259.6 140.5 57.2 16.1 9.1 3.4 1.4 3,753.3 

1976 238.2 126.6 901.5 117.3 52.0 34.5 6. 1 4.4 1.0 0.4 1' 482.0 

1977 256 . 8 144 . 3 44 . 7 186 . 4 10.8 7.0 4 . 1 1. 5 0 . 7 + 656.3 

1978 130 .0 168 . 6 4. 9 5 . 7 5 .0 0 . 3 0 . 2 0 . 2 0 . 2 0 . 3 315 . 4 

1979 542 .0 159 . 2 34.1 10 .0 10 . 1 2. 1 0.2 0 . 8 0 . 6 0 . 1 759.2 

1980 791.7 161.2 108.1 91.8 32.1 21.8 2 . 3 1.4 0 . 4 0 . 2 1,211.0 

1981 7,888 . 7 447.0 264.3 56.9 39 . 5 28.5 22.7 18.7 5.5 1. 1 8,772.9 

1982 9,556 . 7 840.4 268 . 4 230.1 33 . 7 14.4 6 . 8 7.8 3.6 1.1 10,963 . 0 

1983 10,029.9 1,146 . 6 544 . 8 216 . 4 105.1 26.2 22.8 12 . 8 11.4 12.2 12,128 . 2 

1984 2,189 . 4 560 . 9 976 . 2 421.2 191.2 78 .2 21.7 24 . 1 10 . 6 17.8 4,491 . 3 



Table_~. 5 North Sea HERRING 1984 
Millions caught by age groups (winter rings), divisions and quarters . 

(Age) Winter Rings 
Division Quarter Total 0+1 

0 1 2 3 4 5 6 7 8 >8 Rings 

(1983) (1982) (1981) (1 980) (1979) (1978) (1977) (1 976) (197 5) 
IVa(w of 2°E) I - - 14.5 11. 7 10. 5 2. 1 1. 4 1. 2 1.0 1. 1 43.5 

II - 5 . 4 169.6 50. 3 27. 5 8.4 2.8 3. 1 0.5 3. 0 270 . 6 5 . 4 
III - 17 . 5 152 . 1 57 .9 37. 7 10 .3 5 . 7 8 .7 4 . 1 6 . 7 300. 7 17 . 5 

IV - 6. 6 73 .0 45. 8 13. 9 6.1 3 .0 1. 7 2. 0 3 . 9 156 . 3 6 . 6 

Total - 29.5 409.2 165.7 89.6 27.2 12.9 14.7 7.6 14.7 771.1 29.5 

IVa(w of 2°E ) I 
II - 11.0 101.9 50 . 8 28 .3 15. 4 0 . 9 4.0 - 0 . 4 212.7 11.0 

III - 37.9 31.2 19 .2 8 . 1 3.0 1.4 2. 3 0 . 6 0 . 6 104 . 3 37 . 9 
IV 11 . 6 5 . 5 1. 3 1.0 0 . 2 0 . 2 + + 19.8 11. 6 

Total 60.5 138.6 71.3 37.5 18.6 2.5 6;3 0.6 1.0 336 . 9 60 . 5 

IVb I - 111.9 94 . 9 20 . 7 10.8 2 . 1 1. 6 1. 0 1. 4 1.4 245 . 8 111 . 9 
II 60.8 31.5 10 . 1 5 . 3 2.3 0 . 7 1.0 0 . 3 112 .0 60 . 8 

III 1 '859 . 5 100.0 94.7 26.2 10.1 4.6 1.4 0 . 7 0 . 7 0. 3 2, 098 . 2 1,959 . 5 
IV 327 . 8 184.7 45.0 6. 5 3.6 0. 4 0. 6 - 568 . 6 512.5 

Tota l 2, 187 . 3 457 . 4 266.1 63.5 29.8 9. 4 4.3 2 . 7 2 . 4 1. 7 3,024.6 2,644.7 

IVc + VIId I 0. 9 22 . 0 49.2 12 .5 9. 2 0 . 7 0.2 - - 94.7 0. 9 
II - + 0 . 3 1. 9 2. 1 0 . 9 0 . 1 + + 5 . 3 + 

III 2 . 1 + + + + + + - - - 2 .2 2 . 1 
IV - 12.5 140 .0 69.5 19. 7 12 . 8 1.1 0. 2 - 0.4 256.2 12 . 4 

Total 2 . 1 13.5 162.3 120 . 7 34.3 23 .0 2 .0 0.4 + 0 . 4 358.7 15.4 

+ = <0.1 
<:;; 



Table 2 6 Results of IKMT sampling compared with VPA­

estimates of 0-group stock size. 

Mean number of larvae per rectangle 

Year IKMT 

Class North North North North Skagerrak index 

Sea Sea Sea Sea Kattegat weighted 

NW NE SE sw by area 

1976 19.82 1.50 1 0 14 11 . 00 0.17 1 '237 

1977 4.19 6.07 1. 82 6.75 0.94 632 

1978 42.67 5.35 0.81 15.60 8.64 2,460 

1979 12.03 25.89 38.08 34.52 18.47 4,768 

1980 12.43 0.33 28.69 17 0 78 33.67 3,423 

1981 23 . 25 7 . 27 49.62 26 . 67 12 . 83 5' 193 

1982 2.63 9.79 37.96 14.23 47.92 3,904 

1983 3.27 12.17 51.60 23.23 33.86 4,880 

1984 19 0 18 5.83 52 . 24 40.85 22.31 5,829 

114 

VPA estimates 

of 0-group 

stock size x 10- 9 

3.27 

3.00 

7.68 

10.92 

29.90 

42.98 
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Table 2:7 Abundance indices (A) in thousands per hour, mean 
weight (l) in em for length components in each area shown in 
Figure 2.4. 

1983 year class in 1985 IYFS. 

Mean l (cml 

65 8. 3 459 
66 8.8 378 Component 
63 10.3 2,518 
65 10.3 6,578 
66 10.3 5,291 A 30,802 
72 11.7 5,694 i 11.28 
51 12.3 137 
71 12.7 8,135 

-~~ --- -- - - - -~~;! ____ ____ ___ ~! ~~~-- - ---- - ------

66 13.2 1,890 
63 13.3 20,143 Component 2 
41 13.4 179 
64 13.4 6,295 A 43,305 
65 13.4 8,260 1 13.38 

?~- - ---- - -- ~3~~-- --- -- ---- ~! ~}~- ---- -- ---- - --
71 13.8 30,914 
33 14.3 3,740 
51 14.5 548 
42 14.5 6,228 
62 14.7 14,805 Component 3 
63 14.7 13,308 
61 14.8 5,644 A 95,437 
64 14.9 6,581 1 14.45 
31 14.9 9,137 
13 14.9 243 
41 15.1 339 
32 15.3 342 
33 15.4 1,760 

3~--------- ~~;~---- - - - - - - --~!~~~- -------------
61 16 . 1 2' 907 
62 16. 3 18,095 
72 16. 4 8,857 Component 4 
51 16. 4 12,272 
64 16. 5 1,431 A 73,698 
42 16 . 5 24,133 1 16.44 
21 16. 5 11,8!>2 
22 16. 6 321 
32 16 . 6 147 
23 16. 7 3,926 
41 17.0 757 ------ -------------------------------------- --
71 17.2 15,186 
42 17.8 a.s~J 
41 18.4 717 
22 18.5 502 

Component 5 
A 24,968 
I 17.47 

------ --- ---- ---- -----------------------------
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Ial!le f.8 Estimated abundance a (thousands per hour}, mean VS 
and mean K of 0-group HERRING components on the 
English 0-~roup survey. 

NORTH BANK 

Average Average Average Average Average Average 
Year Class 2 VS ~ g YS. ~ 

1983 1. 746 56.612 13.566 4.766 56.250 13.403 
1982 0 . 160 56.560 13.880 1.136 56.399 14.227 
1981 4. 827 56.464 13.964 1. 392 56.532 14.083 
1980 0 . 180 56.598 13.950 0.882 56.455 13.074 
1979 1. 448 56.471 13.882 0.259 56.574 14.717 
1978 0 . 909 56.480 13.825 1. 847 56.545 14.187 
1977 3. 388 56.587 13.972 0.202 56.393 14.963 
1976 0 . 146 56.398 14.091 0.113 56.485 14.326 
1975 0.694 56.280 14.220 
1974 0.015 56.400 0.484 56.445 14.027 
1973 0.032 56.461 14.108 1.389 56.512 14.264 
1972 1.554 56.446 14.181 0.354 56.484 14.000 
1971 0.018 56.467 13.944 1.771 56.410 14.152 
1970 0.158 56.514 13.814 0 296 56.427 14.401 
1969 1.480 56.501 14.036 3.474 56.320 14.099 
1968 post larvae post larvae 
1967 4.713 56.507 14.023 0.463 56.423 14.207 

-------------------------------------------- ----------- ---- -- -- ------- · 

DOWNS 

Average Average Average 
Year Class g VS ~ 

1983 0. 033 56.545 13.000 
1982 0 . 858 56.636 14.382 
1981 1 . 434 56.489 14.474 
1980 0. 512 56.681 14.088 
1979 0 . 156 56.698 14.325 
1978 1. 649 56.660 14.486 
1977 0 .057 56.675 14.075 
1976 0 .033 56.350 14.299 
1975 0 019 56.380 14.440 
1974 0. 037 56.356 14. 304 
1973 0 .047 56.450 H . 296 
1972 0. 061 56.357 14 . 261 
1971 0 . 784 56.362 14 . 370 
1970 2 .500 56.522 14 . 270 
1969 1.061 56.524 14 . 379 
1968 1. 770 56.447 14 . 582 
1967 0 . 683 56.671 14 . 449 
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Table 2.9 Abundance indices of 0-qroup and 1-qroup and 

numbers of 2-ringed DOWNS HERRING 

IVc, VIId VPA 1-g:rOUI! X 10-3 0-g:rQUI! X 1Q-J 

Year Class 2-rinqers X 10-G IYFS English 0-qroul! survey 

1970 280 4.70 

1971 270 5.80 

1972 200 9.58 

1973 170 4.31 

1974 49 5.07 

1975 67 3.39 19 

1976 179 4.11 33 

1977 220 1. 95 57 

1978 683 13.11 1, 649 

1979 480 8.83 156 

1980 923 35.12 512 

1981 (1,072) 46.55 1,434 

1982 38.27 858 

1983 1.00 33 



Table 2. 10 Estimated numbers at age and biomass of HERRING in 
Subareas shown in Figure 2.6 from Nofwegian and 
Scotti~y acoustic survey. (No. x 10- ; biomass 
t X 10 ) 

~ 
QJ.UlliEX - SHET!.AN Q. MQ.BAX. ~Hl!.H t\Rri;l!. ilAD.£ti ~ EASit;BH 

Mi.E li.R.EA UJU1i AREA AREA AR£A I. 
{dD!lll l 

H!:!:tH!:l!l S~;!:!Uil!b MMn S~;Qtt ill ll H21:H!:l!l, 5s::2:t:UIIIl ~ l'i!UH~g, Ss;:Qttillh HQJ::H!:l!l. 
179.1 283.1 231.1 14.7 171 . 3 253 . 8 212.6 45 . 9 40.3 6. 1 550.7 

2 809.5 1, 162.4 986.0 19. 1 291 . 3 329.0 310.2 331 . 5 52.2 18.6 1,717 . 6 

3 495.5 396.8 446.2 1. 8 73.7 31.5 52.6 93 . 1 5.0 10.9 609.6 

4 246.8 181.3 214.0 0 . 7 16.5 12.5 14.5 24 .2 2 . 0 8.7 264. 1 

5 82.9 51.2 67.0 0.1 5 . 5 2.5 4.0 7.0 0.4 3.0 81.5 

6 34.5 28.3 31.4 - 1. 4 0.7 1.0 1. 6 0.1 1. 9 36.0 

7 39.9 36.6 38.2 - 1. 3 - 0.6 2 . 7 - 4.4 45.9 

8 27.3 19.3 23.3 - 0.4 0.4 0.4 9 . 8 0.1 4.5 38.1 

<9 24.4 17.9 21.2 - 0.2 - 0.1 11 . 4 - 4.2 36.9 

[ 1,939.9 2,176.7 2,058.3 36.4 561 . 6 630.4 596.0 527.2 100.1 62.0 3,380.2 

Bio11. Total 356 353 354 3 69 66 68 84 11 14 534 

spaw. 332 309 .J.2..Q 2. 53 43 .i.e. li. 1 .1.J. .ill 
stock 

~ 

Q) 
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IS!ble 2 11 Results of Acoustic Survey off Robin Hood's Bay 
(Division IVb), August-September 1984. 

Total Average Total Area Average~ Raised 
Dates Miles spawning Survey with density tonnes 

inteqr . between Are~ pelagic (t9nnes/ ( 1 ,000) 
transects (km ) tra~e km ) 
_ !~L __ _ (km ) ___ .., ____ -- -- -- --

24-25.8 . 198 2.9 910 477 101.2 48.3 

26-28.8 . 328 2.9 896 307 214.6 65.9 

28-30.8 . 266 1. 5 711 596 95.7 57.0 

30.8. 55 1.5 161 110 1,072.6 118 . 0 

30-31.8 . 101 1. 5 258 125 878.1 104.8 

1-2.9. 151 1.5 381 152 848.0 128.9 

2-3.9. 134 1. 5 354 190 1,202.6 228.5 

3.9** 48 0.8 69 43 3,064.5 131.8 

*Using a target strength of -34.96 dB/kg. 

**This survey covered the central part of the main patch only . 
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I;~.!ll!: z.J2 Age composition of HERRING samples taken during the Yorkshire 

Coast Acoustic Survey (Division IVb) 

AGE !RINGS) 

Stage 5 maturity 2 3 4 5 6 7 8 9 

and above (1981) (1980) (1979) (1978) (1977) (1976) (1975) (1974) 

\ Ntmber 78.8 11.3 4 . 7 2.4 0.6 0.4 0 . 1 0.2 

\ Weight 74.7 12.8 6.4 3.3 0.9 0.6 0.2 0.4 

Average length 26.40 27.78 24 . 62 29.8 31.43 32.30 32 . 13 32.18 

(S.D . ) (1.06) (1.27) (0 . 80) (0. 73) (1.27) (0.4i2) (0 . 75) (0.67) 

Average weight 164 195 238 242 282 299 292 292 
(g) 

:it!!~ !l~rs 

and weiqht I2nl 

No. x . 10-6 956.2 137.1 57.0 29.1 7.3 4.9 1. 2 2.4 1,195.2 

Weight 

( 1 , 000 tonnnes) 157.1 26.9 13 . 5 6.9 1. 9 1.3 0 . 4 0.8 208.8 



Tahl A _z_...t3, VIRTUAL POPULATION ANALYSIS 

.I 
HERHIIlG IN TilE NORTHERN NOH:tH SEA (flSHING AHEA IVA) 

CATCH IN NUPIBERS UNIT: millions 

----------------
1 975 1976 1 Yl/ 1978 197Y 1980 1 y 81 1982 19!l3 1984 

2 .128 5114 y 0 3 2 1 111 1:51 548 
3 ?6 57 17"1 0 'I 7 8 3 75 237 
4 ~, a 10 3 7. 1 1\1 1.1 28 127 
5 41 14 5 0 1 3 22 7 '14 46 
6 10 4 3 {] ') 1 1Y 4 1 B 1 5 
7 6 3 ~ () n 1 1:l 6 '12 21 
ll 3 1 1 0 0 0 5 3 11 ll 

II+ 1 0 0 0 n (l 1 1 12 16 

r o r AL 317 6110 <'06 4 6 1 ~ 'J'!> 47 S02 101 8 

-
TllhlaJ!,.H. VIRTUAL .POPULI\THJI1 ANALYSIS 

HERHINll IN THE NOKTHERN tWRTH SI:A (flSHIN(j AHEA JVAl 

FISHING MO~TALITY CO~FFlCIENT UNIT: YeAr -1 NATURAL MOKfALITY COEFFICIENT = .1 0 

------ -~ -------------------- -
1975 1976 1'J77 1 \17o 1 9"111 19blJ 1 11111 1982 111<.13 191l4 

~ • 660 ,993 • 059 • 001 • 0 '1 R • n2:=. • 004 • 036 ,1)7 .245 

3 ,907 .622 .a42 ,002 .01.16 • 048 ,QYY .01o ,l<HI .411 

4 • 74 7 .505 • '178 ,023 • 0111 • 01 ~ • 1 611 • Oll4 .209 .4 85 

5 ,792 .3911 • 21 5 • 004 .oo~ • 1)2 5 .320 .0711 .265 ,)55 

6 1 ,14 3 .142 .13 '1 .ons .Oilfl .no6 .2 13 ,087 .217. .4 tin 
7 1. 7117 .970 • 065 • 01 0 .noo .!122 .2 :So .o~ s .:s:n .499 

il • 791 .sno .6 70 ,010 ,non .027 .1 80 .nso .200 ,3 55 

II+ • "(91 .son .670 .OlrJ .oon .1)27 .1ll0 .o ~0 .200 ,355 
~ 

!:::1 

2- o >II .017. .134 .179 ,3 fl9 • 7~1! .1191 .4Yb .on a • 02b • 044 

2- o)U ,ll:iO • 532 .211~ ,0(17 • 009 .024 • 1 61 .060 .2 '18 .43~ 
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Tab1e_~:.l5. VIRfUAL POPULATION ANALYRIS 

HERRING IN THE NOWTHERN NORTH SEA (fiSHING AREA IVA) 

STOCK S IZF Ill NUMBERS UN IT: millions 

---------------------BIOMASS TOTALS UNIT: tonnes 

--------------ALL VALUES, EXCEPT THOSE NEFERHlNG TO THE SPAWNING STOCk ARE GlV~N FOH 1 JANUARY; THE SPAWNING 
STOCK DATA REfLECT THE STOCk SITUATION AT SPAWNING TI~E, WHEREBY THE FOLLOWING VALUES ARE 
USED: PROPORTION OF ANNUAL F UEFOHE SPAWNING: ,6.70 

PROPORTION OF ANNUAL M BEFOHE S~AWNING; ,670 

1975 1976 1YH 19711 1117.9 1980 1.9111 1982 19113 19114 1.985 

2 277 96C. 172 114 165 101 1 91 ~29 9~2 2644 0 
:i 13l 130 324 147 1 03 147 119 HZ 4o2 736 lll7ii! 
4 102 411 63 126 132 93 127 73 I ~3 346 442 
5 77 44 27 411 112 1111 tn 97 61 112 193 
6 15 32 27 1Y 43 1 01 104 54 111 42 58 
7 8 4 2) 21 17 39 \10 7b 45 56 24 
II 6 1 1 21 0 16 34 65 63 2.9 31 

II+ 2 .1 0 32 0 4 7 19 70 55 53 

TOTAL 110 621 1226 6311 S211 573 611! 725 1 01!5 1887 4021 
s~s NO 348 639 44b 491 B2 Soli C>15 9114 1 5orJ 3056 
TOT.81011 12765 0 2?.6119 1l2361 11967\1 1 26C>r)4 145877 171ll2'J 23303"1 .387644 769407 
SI'S !IIO:'I 71JI!l5 120521! 92757 111260 1175711 134 22 7 14311\12 210661 319046 579312 

flt!':'( 

It 
I• 

I. 
i:-· iC 
,, Ia: ,, 

... 
~ 
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tlll.ll: jl,jfi lleaD weights at age (g) ill catch aad stock in 

North sea BEilRDG. 

AK I!A m IY:a + m ~~ + nx!l I!ZS&l 1!2J:tli 

.waw.~ ~ ~ ~ ra.tdl ~ ~ ~ Sg Stocl, 

2 126 172 126 164 126 166 117 126 155 

3 176 203 176 195 176 201 141 161 187 

4 211 232 211 238 211 234 170 191 223 

5 243 260 243 242 243 255 192 215 239 

6 256 284 256 282 256 283 221 231 276 

7 267 303 267 299 267 302 224 232 299 

8 271 315 271 292 271 309 216 232 306 

~9 271 318 271 292 271 315 208 232 312 
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Iah1e 2 17 calculations of f ill 1984 ill DiYision IVb. 

Age Group ~81111 ~blck .sa 
z ll ng .I 10_, ~3 

stoct sise estD&te 1,373.8 343 . 4 1,717.2 300. 0 

at 1 Septabu 1984 

catchee ill Div. VD 181 . 1 85 . 2 

(BIIcball incl.) ill 

first th:ree quarters 

of 1984 

.Fishing 80rt&lity 0.121 0 . 215 

rate 1 JaD~~UY-

1 SepteBer 

Stock at 1 JaD~~UY 1914 1,657 455 

catdaes ill DiY. I VII 228.1 96 . 8 

iB llbole year 

Fi.shi.ag 80rt&lity 0.156 0 . 252 

rate 1!184 
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Table _2_,j~ 'JIRTUAL POI'ULATIUN ANALYSIS 

HERRING IN THE CENTRAl I~ORTH SEA C F IS HWG AKEA I liB) 

CATCH 1'4 fJU,..BE K5 U~HT: millions 

----------------
191!CJ 191!1 1 91!2 1983 1 '184 

2 6.6 40.9 5.1.3 1 01. '( 26o.1 
3 1.3 11.5 6.1 3~.'1 63.5 
4 .7 1 .4 1 .6 13.0 29.!S 
5 .4 .2 .7 1.o 'J.I. 
t> .CJ .4 .:s 1.4 4.3 
7 • 1 .0 .4 .0 2.7 
d .I) .1 .1 .o 2.4 

9+ .fl • 0 • 1 .0 1.7 

TO'fAL 9.1 51.5 67.o 2B.6 !>79.9 

TablP._~Jll VIRTUAL POPULATION Ai>.IALYS IS 
Natural Mortality Coefficient = .10 
>IE Rt<ING IN THE CENTRAL NOIHI'i SEA (fJS HING A !lEA II/B) 

FISHING ;JO RTALI TY COEFFICIENT UIHT: Year-1 
-----------------------------

1960 19!!1 1982 1'J!S3 1.9a4 

2 .14 .41 .25 .41 .16 
3 .06 .2=> .D9 .22 .25 
4 • 04 .fl7 • 06 .24 • 25 
5 • .S6 • Ol • 04 .[)7 .25 
6 .on .66 • 02 .1 0 .25 
7 • 1 5 .no 6.62 .no .25 
8 .07 • 19 • 08 .24 .25 

9+ .07 .19 .ms .24 .25 

3- (,);j • 06 • 10 • 07 .20 .25 
3- o>U .11 .2 5 .os .16 .25 



Table_a_~ VIRTUAL POPULATION ANALYSIS 

HERMING IN TrlE CENTRAL NORTH SEA (flSHINr. AHEA IVB) 

STOCK SIZ~ I~ NUMUERS UNIT: millions 

BIOMASS TOTALS UNIT: tonnes 

ALL VALUES, EXCEPT THOSE REFERRING TO THE S~AWNING STOCK ARE GIVEN FOH 1 JANUARY; THE SPAWNING 
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE 
USED: P~OPORTION OF ANNUAL F BEFORE SPAWNING: .667 

PROPORTION OF ANNUAL M DEFORE SPAWNING: .667 

"19d0 1981 191l2 198:S 19114 19115 

2 n 127 27) !;02 111119 0 
3 25 40 7b "194 301 1456 
4 18 21 2jj 63 141 2"12 
5 1 16 18 24 45 100 
6 2 1 14 16 20 31 
7 1 2 0 13 13 14 
d 0 1 1 1.1 11 9 

'I+ 0 0 1 0 8 14 

TOTAL NO 99 207 415 1111 24211 
S PS NO 116 158 342 611 20"15 
TOT.BIOM 111563 31141l1 759113 14111154 427532 
SPS IJIOM 1 b275 291141 o3208 1134411 353692 

(I 

~ 

~ 
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Table.2..,,Z1. VIRTUAL POPULATION ANALYSIS 

HERk lNG IN . TriE sour HERN NDRTH SEA ( flS HING AREAS IVC AND llllOJ 

CATCH IN NUIIDEI<S UNIT: millions 
---------------

'j 980 1\181 191!2 1\183 1 Yl!4 

2 1111.9 245.0 157.9 2d~.o 200.1 
3 \11.0 34.'>' I 86 . 2 Yl!.5 130.4 
4 2d. 9 13 . 3 24.1 !>o.!i 40.4 
5 13.1) 3.3 S.7 a.::. 2.5.6 
0 1. 1 2 . '1 2.3 2.o 2.6 
7 .1 .6 1.9 .:s 1.0 
l! .o • 0 . 6 .:s .5 

\1+ .I) .0 .o • 1 .1! 

TOfAL 253.1 300.0 .3/li./$ 451.1$ j'JY.4 

Table __ J~22. VIRTUAL POI:'U LAT ION AliA LYSJS 

tiER KING HI THE SOU'l .HF.RN NO!iltl SEA (fiSHHiG AREAS lVC AND VIID) 
Natural mortality coefficient = .10 
fJSHHlG o·10RTI'.LITY COEFFICIENT UNIT: Year-1 

--------------------------
19dll 1981 1\162 1Yl!3 191!4 19110-!s2 

'- • 83 .47 .42 .:SY • 22 .':>7 
:s 1.41 .54 .Ill .4.!> .21! .l:il! 
4 1.43 .69 • 80 .42 .31) • 9"1 
5 1.011 • 52 .o!> • 6o .27 .75 
6 .40 .65 • 75 .59 .38 .60 
7 6.44 .:Sii 1. 07 .17 .43 3.30 
8 1 • .36 .58 .71 .45 .43 • 88 

9+ 1.36 .56 .71 .4!i .43 .Ill! 

:s- O)W 1.36 .51! • 71 .45 .28 
3- oJU .1. 01:1 .60 .73 .53 .31 



Tab1e_2,~. VIRTUAL .POPULATION ANALYSIS 

HERR Hill IN. TriE SOUTHEIIN NORTH SEA (fiSHINil AREAS IVC AND VIID) 

STOCK SIZE I~ NUMBERS UNIT: millions 

BIOMA~S lOTALS u~ IT: thousand tonnes 

--------------All IIALUt:S, EXCEPT THOSE REFEHRit.G TO . THE SI'AWtlJNG STOCK ARE GIVE/I FOR 1 JANUARY; THE SPAWNING 
STOCK DATA REFLECT TilE STOCK SITUATION AT St'AWp.jlNG 1 IME, WHEI!EI:IY THE FOLLOWING VALUES ARE 
~SED: PROPORTION OF ANNUAL F HEFOHE SPAWNING: 1.000 

I'ROPORTIOp.j Of Ap.jNUAL M U~FURE SPAWNING: 1.000 

1980 19111 19112 1983 19114 198!> 

2 220 6113 4110 Y2:S 1072 0 
3 125 117 .SlS6 2li.S !>CIS 7110 
4 40 211 46 173 164 368 
5 21 9 13 11l 103 110 
6 3 6 .s 6 9 '(1 
1 0 2 :s l :s !:i 
8 0 0 1 1 1 2 

\1+ 0 0 0 0 2 2 

TOTAL NO 409 815 \I:S:S 14011 1 919 
!;PS p.jQ 1:)2 45.S 486 1146 ll.SII 
TOT.BIOI1 61 1 OY 136 201 2113 
S PS Ill OM 19 60 Cl\1 120 1\19 

.... 
~ 



Tabla_~,_2._4. VIRTUAL PO~ULATION A~ALYSlS 

HFRHING IN THE NOHTHERN NORfH SEA (FISHING AH~A IVA 

CATCH I"i NUMUEHS UNIT: millions 

----------------
1975 1970 1977 19711 11179 

2 414.5 1107.1 lii.:S 2.1 12.5 
:s i?20,0 75.~ 11l3.4 1.7 1.0 
4 135.2 48.) 1 o. 1 :S.II 4.5 
5 )5.4 34.0 (>,!I .:s 1. s 
6 16.1 5. 8 4.1 .2 .1 
7 9.1 4.4 1.5 .2 ,I! 
a 3.4 1. 0 • 7 .2 ·" <J+ 1.4 .4 .o .3 • 1 

TOtAL 855.1 976.7 244.9 8.8 21 .1 

and IVb) 

1'1110 19111 

11.9 41 .6 
11.0 16.4 
2.0 20 •. , 
3,3 2'1 ·" 
.6 19.4 
.9 1 i:l.1 
• 4 ).4 
•. 1 1.1 

24.2 144.0 

1982 19a3 

67.2 293.1 
!1.7 111 • 3 
7.2 40.6 
7.6 1 > .1 
4,6 1'1.11 
6,3 12.3 
3.1 111.9 
1.0 12.1 

105.7 51~.2 

1.9~4 

77~.9 
291 .3 
152. 1 

!i:S.9 
19.0 
2.S .1 
1 0.1 
17.0 

13 42 .4 

... 
N 
10 



TAhle_2,..2.5. Vl~TUAL POPULATIO~ A~ALYSIS 

HERRING I~ THE NORTHERN ~OKTH SEA (FISHING AREA IVA a.nd IVb) 

FISHING HO~TALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT • .1 0 ---------------- -------------
1975 1?76 11177 1.9.78 19i'9 1980 1\181 1982 191!3 1984 

2 1.2US 1.1 au .214 ,Ql6 .06.7 .Oc.S .1 so .09) .244 ,333 
3 1. 2411 • 752 ,!13\1 .012 ,009 • O~iO ,14 7 .0311 .201 .361 
4 .IS94 ,933 • 1 112 .1)31 • 035 .0111 .15~ ,OtiO .l24 .408 
5 • 9311 .516 .215 ,01)7 • 014 .030 .265 ,073 .214 .4.51! 
(> l.Z:S:S • 2 r)[J .OII:i .010 .002 .006 .21 (> .073 .244 .402 
7 1.439 1.325 ,!)6) .oo:; • 047 • 02~ .2211 ,091 .2)4 .440 
d 1. OliO .sno ,610 .010 • 01 tl .on .1110 .o so .200 .304 

\1+ 1.0!10 .500 .o70 .010 • 011! . no: 7 .1110 .050 .zoo .304 

3- C> >W 1.0110 ,6113 .642 .01 II • Oltl .o:so ,1119 .0511 • 211 .384 
3- 6)U 1. 0 Ill ,6rJII .348 • 01 !i • 015 ,1}26 .1116 .066 .221 .407 

.. 
l!: 
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Tabla-~&6• VIRTUAL POPULATION ANALYSIS 

HERHlNG lN .TUE NORTHERN NOHTH SEA <F ISHJNG AHEA IVA) and IVb 

STOCK SIZE IN NUMBERS UNIT: millibns 

---------------------BIOIIASS TOTAL!> UNIT: tonrms 

--------------ALL V.ALUES, EXCEPT THOSE REFEKHlNG TO THE SPAWNING STOCK AHE 6IV~N FOH 1 JANUARY; THE SPAWNING 
STOCK DATA REFLECT THE STOCK SITUATION AT SI'AWNJIIG TIME, WHEICEBY . THE FOLLOWING .VALUES ARE 
USED: I'ROPORIION Of ANNUAL F BEFORE SPAWNING: .670 

I'ROPORTION OF ANNUAL M BEFORE SPAWNING: ,670 

1975 197b 1977 197H 1979 19HO 1YH1 1982 19H3 1Y84 1985 

2 596 121~ 209 139 202 14Y 313 7~0 1420 ~H/1 0 
3 3Z1 149 3H '153 124 1"/1 126 ~44 642 1007 1862 
4 239 a:s 64 132 136 111 147 9H 212 475 635 
~ 95 R8 30 4H 116 119 99 114 U2 154 286 
6 24 54 4H 20 43 1V3 10) 6U 96 bO Ub 
7 12 6 Z!i 39 1R 39 Y3 16 58 68 36 
lj 5 3 1 21 3 5 1 6 34 6.7 () 3 4 0 4 0 

9+ 2 1 0 32 6 4 1 22 /0 68 72 

TOTAL N() 1294 1577 713 . 584 6b0 712 Y24 1470 2u44 4"143 
SPS ~0 511 639 45Y ~1( 590 625 71H 1181 191R 3118 
TOT.BIOM 256279 285839 146350 130951 1~0314 162474 207323 300456 521595 900828 
SPS BlUM 104124 1211892 96217 117l4!l 1:S2393 1446)b 1b32bl 246!i14 3!l5326 599417 

~ 

~ 
I 
I 
J 

..• 
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Table 2.26a. list of input variables for the ICES prediction program. 

HERRltOG tWRTH£fHJ AtiD CENTRAL NORTH SEA (IliA-+ IVA> 
The reference F !s the oe~n F for the age group range from Z to 9 

The numher of recruit~ per year is as follows: 

19~:; 

191So 
198 7 

Recruitment 

4:SIJO.I'J 
/:S69.0 
4094.0 

t'roportion ot F (fishing r;~ortali ty> effective before spawning: .6700 
Proportion of M (natural mortality) effective before 5pawning: .6700 

Data are printed in the following units: 

1\lumber of fish: millions 
!Ieight hy age group in the catch: gram 
Weight hy age group in the stock: yram 
stock biomass: tonc!f>s 
cr.tch weignt: tonnes 

+----·---------+-------+---------+--------+----------+---------+ 
: : : fishing: natural: maturity: weight in: weight in: 
: age: stock size: pattern: mortality: ogive: the catch: tne stock: 
+ ----+ -----------+ --------+ ----------+ ---------+ ----------+ ---------+ 

z: 4:Soo.n: .32: .10: 1.oo: 1Z6.ooo: · 16c.>.ono: 
3: .1goz.o~ .32~ .l o: 1.oa: 176.ooo: zo1.oao: 
4: 63s.o: .32: .1o: 1.oo: 211.ooo: 2:s4.nnn: 
s: 2116.o: .32: .1o: 1.oo: 243.ooo: 2!>!i.ono: 
6: 1111.n: .32: .10: l.IFil 251.ooo: 283.nno: 
1: jo.'H .32: .1o: 1.oo: 267.ooo: 302.noo: 
s: 4o.o: .32: .1o: 1.oo: 211.noo: 30-~.ooo: 

~+J 12.o: .32: .10: 1.oo: 211.ouo: .51,.ono: 
+---·-------------+-------·------+--------+------+ 



Table 2.27. Virtual Population Analysis. 

NORTH SEA HERRING (FISHING AREA IV) 

CATCH IN NUMBERS UN IT: mi !lions 

----------------
1970 1971 1972 19.73 1974 1975 19.76 1977 1978 1979 'I 980 1981 

0 898.1 684.0 750.4 2119,4 996.1 263.8 2311.2 256.11 130 •. 0 . 542.0 791.7 78811.7 
1 1196.2 .43711.5 3340.6 2368.0 846.1 2460.5 126.6 144.3 1611.6 159.2 1 61 .1 447 .o 
2 2 002.8 1146. II . 1440.5 1344.2 772.6 541.7 901 .5 44.7 4.9 34.1 108.0 264,3 
3 11113.6 662.5 343.8 659.2 362.0 259.6 117.3 1116.4 5.7 10.0 91 ,II 56.9 
4 125.2 208.3 130.6 150.2 126.0 140.5 52.0 1 o. 8 5.0 1 0.1 32.2 39.5 
5 )0.3 26.9 32.9 )9,3 56.1 57.2 34 .s 7.0 .3 2.1 21.7 211.5 
6 61.0 30.5 5.0 30.6 22.3 16.1 6.1 4.1 .2 .2 2.3 22.7 
7 7.9 26.11 .2 . 3.7 s.o 9 •. 1 4.4 1.5 .2 .8 1 .4 111.7 
8 12.0 .o 1 • 1 1.4 2.0 3.4 1.0 • 7 • 2 .6 .4 5.5 

9+ 12.2 12.4 .4 .6 1 .1 1,4 .4 • .0 .3 .1 .1 1 • 1 

TOTAL 5249,3 7176,7 6045,5 4906.6 3189.3 3753.3 1482.0 656.3 315.4 759.2 1210.7 8772,9 

1982 1983 1984 

0 9556.7 10029.9 21119.9 
1 1140.4 1146.6 560.2 
2 268.4 544 ,II .976 .o 
3 230.1 216.4 421.7 
4 33.7 1 05.1 192.5 
5 14.4 26.2 77.5 
6 6,8 22.11 21 .6 
7 7.8 12.8 24.1 
8 3.6 11 • 0 10,6 

9ofo 1 • 1 12. 1 17,8 
~ 

w 
TOTAL 10963.0 12127,7 44 91.9 w 



Table 2.28. Virtual Population Analysis. 

NORl H S!A HERRING ( FlSHING ARF.A IV) 

FISHING MORtALITY CO~FFJCIENT UNIT: Yellr-1 VARIABLE NATU~AL MORTALITY COEFFICIENT 
( 

1970 1971 1972 1973 1974 1975 1\176 1977 '1978 1979 198.0 1.981 .:ii 
0 • 044 • 04.2 • 071 • 057 .090 .1 Y9 .1 88 .131 .071 .117 ,121 .521 
1 ,338 •. 734 ,()99 ,II.Ql • )34 ,IUO ,305 • 371 .259 .250 .09.7 .199 
2 1. 085 ,995 .,909 .1,13S 1 .140 1.3611 1 .453 .231 .025 .1 03 .378 .315 
3 1.306 1 , 25 6 .833 1. 3.74 • 992 1.549 1 .207 1.383 .037 .060 ,389 .311 
4 1,319 1.2 011 • 791 .980 .982 1.296 1.7.13 .us .094 .on .247 .2.57 
5 • 865 1,056 • 5 31 .• 943 1 .180 1.786 1 .2 74 1.138 .010 .04 7 .212 .321 
6 1 •. 0.79 2.426 .4119 .1. 259 1. 054 1,2!11> .d91 .416 .070 .007 .060 ,319 
7 1.000 2,693 .079 • 723 .612 1. 820 1 • 41 !i ,497 ,028 .384 .058 • 794 
B .1. 000 .ooo 1 • . 000 1. 000 1. 000 .1.000 1 .ooo .1100 .1 00 .1 00 .300 .30.0 

9+ 1,000 .ooo 1,000 1,000 1,000 1.000 1.000 ,800 ,100 .1 00 ,300 .JQO 

C 2• \I)W 1. 146 .1 ~123 .1176 1 • .U4 1 .. 080 l.422 .1 .420 • 790 •. 038 •. 082 ,320 ,319 

1 .91SZ .1983 19114 

0 .4UI ,387 .070 
1 .211 .172 .tl70 
2 .Z42 .2114 ,300 
3 .44.0 .2.79 .330 
4 .2.73 .328 • .380 
5 .126 .3.14 ,3110 
6 .1 .0$ .266 .410 
7 ,.1.54 .262 .44{) 
8 .300 ,300 •• 120 

9+ .300 .300 .l2D 

c .z- Y.>w • 28.7 .288 . ..321 
~ 



Table 2.29. Virtual Population Analysis. North Sea Herring (Fishing Area IV) 
STOCK SIZE IN NUM8ERS UNIT: millions 
---------------------
BIOMASS TOTALS UNIT: tonnes -------------
ALL ~ALUES, EXCEPT THOSE REfEkRING TO THE SYAWNING STOCK ARE GIVEN FOR 1 JANUARY; THE SPAWNING 
STOCK DATA RE.FLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY. THE FOLLOWING .VALUES ARE 
USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: • 667 

PROPORTION OF ANNUAL M DEFORE SPAWNING: .667 

1970 H71 1972 1973 1974 197~ 1.9.76 1977 19 .78 1979 11180 1981 

0 33129 26164 17212 8253 1 8181 2275 21 68 3268 29Y8 7679 1 091 5 29201 
1 5921 11667 9229 5 898 2868 6113 6!!6 661 10~4 1028 2512 3559 
2 31 51 1897 2516 2062 11112 755 1222 22.7 205 366 360 1024 
3 1260 963 635 917 600 342 1.74 259 163 1 81 298 223 
4 1711 309 241! 250 210 201 6o 47 59 142 1 54 183 
5 91 43 114 101 114 71 50 11 32 48 119 109 
6 96 35 1 4 44 36 23 11 13 3 29 42 87 
7 13 30 3 8 11 11 6 4 8 3 26 36 
!! 20 0 2 2 3 6 2 1 2 7 2 22 

9+ 20 0 1 1 2 2 1 0 3 1 0 4 

TOTAL NO 431!79 4111)7 29942 17 53o 23178 91!01 438~ 4491 4528 Y483 14429 34450 
SPS NO 211 [) 1465 11!29 1444 971 514 s~~ 332 434 61!8 7 59 1279 
TOT,BIOM 1621143 1547556 1308964 1005260 7Y3Sf.J7 5949115 32 086f.J 183798 185638 311 5 01 483673 926220 
SPS BIO:'I 360704 2 51 4 03 3099 38 250317 1 73117 9251\o 925.7£ 59043 11009!! 1 2 86 54 149058 234283 

19!!2 19!!3 19o4 198~ 

0 42975 47950 5 0951 0 
1 o342 10432 1191!3 174 77 
2 1 311 230Y 3Y47 5020 
3 676 932 1 ~ '12 2o46 
4 14 R 394 6311 1023 
5 128 102 2 57 39~ 
6 7?. 1 02 67 15Y 
7 57 58 71 40 
R 15 44 41 41 

9+ 4 49 68 71 

TOTAL NO 51 729 62372 695 Y4 
SI'S NO 'I !lo7 30!!2 4733 w 

"' TOT.BIOM 1397775 1959640 2546268 
SPS.BIOM 338286 554761 837015 
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Table 2.30. 

Li~t of input variahl~s for the ICES prediction prngr~m. 

HER~IN& IN PIVISIONS IVC AND VIID 
n,e reference F is the me~n F for the Age qroup range from ~ to 6 

The numt:>er of recruits per y"ar is AS follows: 

Year 

1'11!~ 

1986 
191!7 

~"crui tment 

1000.0 
2nn.n 
L {)fl. 0 

Proportion of <fishing mortality) effective bP.fore !ipawning: 1.nnoo 
Proportion of~ <natural mortality) effectiYe before spawning: 1.onno 

oata ar" printed in the follnwin<J units: 

Number of fish: millions 
~eight by aye group in the catch: gram 
weigl")t hy aqe grnup in the 5tock: gram 
stock biomAss: tonnes 
Catch Wl'!iaht: tonnes 

+ ----+ -----------+ --------+ ----------+ ________ _.... ----------+ ----------+ 
: fishin<,Jl natural: maturity: w"ight in: weight in: 

: agel stock 5ize: pattern: mortality: ogivel the catch: the stock: 

+----+-----------+--------+----------+---------+----------+----------+ 2: 1ooo.o: 1.oo: .10: 1.oo: 116.ouu: l2o.noo: 
3: 17-~.7: 1.nn: .1o: -1.oo: 14n.ooo: 16l.O!'JrJ: 
4: j1!7.6l 1.oo: .1o: 1.oo: 11n.noo: 191.ooo: 
s: 110.6: 1.oo: .10: 1.oo: 191.ooo: z-.~.oon: 
o: 1a.n 1.ao: .w: 1.oo: £21.£:oo: z:s1.noo: 
1: ,.4: 1.oo: .10~ 1.oo: 223.coo: 2~2.noo: 
11: 1.11: 1.on: .HJl 1.uo: 216.ouo: 232.ooo: 

'1+: l.:s: 1.oo: .1o: 1.oo: 2os.ooo: z:sz.ooo: 
+ ----+ ----------+ --------+ -----------+ ________ ....,. ----------+ --------+ 



Tab~e 2. 31 \ Jlorth Sea Herring landings by quarter 

catch in numbers at age/.ean weight at age 
available to the lforltiJlg Group 

Belgium 

Denaa:rk 

Faroe Islands 

Finland 

France 

GerEm Dea.llep. 

GerEmy, Fed.Rep. 

Iceland 

Netherlands 

llorway 

Poland-

SWedell 

UK (England) 

UK (Scotland) 

OSSR 

Total 

catch in nu.ber 
and weight supplied 

for tbe period 

1974-1984 

1974-19842 

1983-19841 

1974-1984 

1974-1984 

1976-1984 

catch in weight 1974-82 available 
1 Divisioas IVC + VIId only 

Proportion of total 
international catch 

in the period 1974-84 

30\ 

1\ 

+ 

15\ 

13\ 

4\ 

69\ 

137 

Total catch 
in tbe period 

1974-83 

21 231 

343 755 

74 513 

1 034 

105 988 

8 583 

25 965 

54 715 

177 685 

146 842 

23 993 

19 096 

34 377 

67 244 

49 928 

154 949 
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Tg,);!le 3. 1 HERRING in Division IIIa. 
Landings in tonnes 1974-84. 
(Data mainly provided by Working Group members) . 

Skg,g:errak 1974 1975 .1.ll2. 1977 1978 

Denmark 35,732 29,997 7,326 19,889 6,425 
Faroe Islands 7' 132 8,053 1,553 10,064 1 ,041 
Germany, Fed.Rep. 36 108 6 32 28 
Iceland 231 1,209 123 
Norway (Open sea) 698 196 1,860 
Norway (Fjords) 1 '720 1 '459 2,304 1 '837 2,271 
Sweden 11,683 12,348 6,505 8,109 11 '551 

Total 57,232 53,370 17,817 39,931 23,176 

Katteg:at 

Denmark 54,540 48,974 41,749 38,205 29,241 
Sweden 39' 779 23,769 30,263 37,160 35,193 

Total 94,319 72' 743 72,012 75,365 64,434 

Division Ilia 
Total 151 '551 126' 113 89,829 115,296 87,610 

l>kg,gerrak 1979 1980 1981 1982 .li!U 1984• 

Denmark 5' 153 5' 180 18,001 22,881 54, 102 36,776 
Faroe Islands 817 526 990 715 1,980 891 
Germany, Fed.Rep. 181 199 43 40 
Iceland 
Norway (Open sea) 2,460 1,350 6,330 10,140 500 
Norway (Fjords) 2,259 2,795 950 1,560 2,834 1,494 
Sweden 8' 140 10,701 30,274 24,859 35' 176 59,195 

Total 18,974 20,552 56,744 60, 198 94,632 98,356 

Kattegat 

Denmark 21 '337 25,380 18,721 12,366 62,901 71,359 
Sweden 25' 272 18,260 38,871 38,892 40,463 35,027 

Total 46,609 43,640 57,592 51,258 103,364 106,386 

Division Ilia 
Total 65,583 64,192 114,336 111 '456 197,996 204,742 

Unallocated 8,117 20,053 57,000 35,344 

Grand Total 73,700 84,245 171,336 146,800 197,996 204,742 

*Preliminary 



rahl e_{.J..!' Vl~IUAL POPULATION ANALYSIS 

HF~HING IN FISHI NG AREA IliA (KATT~GAT AND SKAGE~RAK) 

CATCH HJ NUMilERS UtJ IT ; ~Jillions 

----------------
19 75 1976 1977 19711 11'79 19110 

I] ;!()1]6 43:S \134 147 4)7 6b2 
1 14"11 14 74 1437 11 .76 16!1 4C>7 
2 149 32!i 329 45> 5b3 233 
~ 6n 28 61 65 7IJ 11JS 
4 57 4 12 10 n 30 
s 15 l 6 1 4 4 
b 6 1 4 1 n 1 
7 1 1 2 0 n I) 

1$+ 1 1 0 0 0 n 

TOT At 3766 2270 ?.784 B55 1291\ 1603 

19 81 191!2 

:SC>24 :s:s 34 
966 98~ 
C>:i6 ~14 
1 '( tl 241 

(Hl 26 
II 1<. 
;~ 3 
0 1 
0 0 

>> 02 4920 

., 11113 

41$76 
2603 

4\10 
122 
~6 

5 
2 
0 
0 

8H4 

1\184 

4969 
2942 
o47 
18.7 

39 
14 

1 
0 
0 

8999 

... 
w 
ID 

~- .( 

~ 
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Table 3.3 Estimates of stock size of HERRING in Division 

Ilia and Sub-divisions 22-24 of the western Baltic, 

1981 - 1984. 

Winter 

Rings 1981 

Nos. at aqe (millions) 

1982 1983 1984 

Div.IIIa Div.IIIa Div.IIIa Div. Sub . d . 

22-24 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10+ 

Total 

1,840 

698 

1 '260 

44 

22 

2 

. 6 

3,867 

Biomass 

(total) 

(adult stock) 

6' 171 

2,349 

989 

221 

31 

8 

. 8 

. 1 

9,770 

340,000 

123,000 

1,424 

3,526 

1' 160 

413 

122 

13 

6,658 

III a 

926 

1 '989 

1,999 

741 

124 

11 

2 

5,792 

231 

3,602 

1 '221 

826 

406 

99 

62 

49 

11 

10 

6,518 

325,000 533,300 377,300 

185,000 390,000 262,000 

Total 

1' 156 

5,590 

3,219 

1 '566 

830 

110 

64 

49 

11 

10 

12,306 

910,600 

652,000 
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Table 3 4 Weighted mean weights by age group for HERRING in Div. IIIa during 

August-September acoustic surveys in 1982-1984. 

Skagerrak Kattegat Baltic 

Age Sub-div. 22-24 

No.x10- 6 w<g> No.x10- 6 w<g> No . x10- 6 w<g> 

0 355 22.64 571 16 . 18 231 11.72 

1,072 80.37 917 44 . 43 3,602 31.29 

2 1,386 136 . 76 613 70 . 21 1 '221 63.96 

3 715 171.95 26 111 . 58 826 106.97 

4 122 226.09 2 170 . 50 406 150.79 

5 10 211.90 75 171 . 25 99 148.93 

6 2 220.00 62 144.58 

7 49 158.63 

8 11 111.64 

9 150 . 70 

10+ 10 148.33 

Skagerrak 1983 Kattegat Skagerrak 1982 Kattegat 

Age 

No.x10- 6 w<g> No.x10- 6 w<g> No.x10- 6 w<g> No.x10- 6 w(gl 

0 344 14.69 1,080 17.35 765 14.20 5,406 16.5 

1 '307 82.32 2,194 42.97 269 105.9 2,080 53.6 

2 663 109.61 491 70.09 170 129.3 819 82.7 

3 203 155.00 209 94. 10 118 143.7 103 99.3 

4 71 226.35 51 162.51 12 177.7 19 85.7 

5 10 228.98 3 167.63 a 216.5 

6 0.8 260.0 

7 0.1 

• 
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I able 3.5 Length components of 1-group HERRING in Division IIIa from 1980-85 . 

Mean lengths 

Length components 

Year Strata 

1 (em) p 1 (em) p 1 (em) p 1 (em) p 

1980 14.0 . 73 17.0 .27 

2 14.6 . 14 16.2 . 86 

3 15. 1 . 09 18.01 . 91 

4 16.2 .45 18.2 . 55 

1981 12.9 . 34 16.9 .66 

2 15.6 .47 18.0 .53 

3 16.3 .24 19.1 .76 

4 17.4 . 81 19.6 . 19 

1982 13.9 .15 15.5 . 85 

2 15.5 . 60 18.0 . 40 

3 17.2 1. 0 

4 17.4 . 80 19.6 .20 

1983 14.3 .27 17.0 . 73 

2 14.4 . 11 17.5 . 89 

3 13.8 .58 17.3 . 42 

4 14.0 .65 17.5 . 35 

1984 1 13.5 .55 16.3 . 45 

2 13.3 .50 16.4 . so 
3 13.9 .26 15.4 . 74 

4 14.2 .57 16.4 .43 

1985 14. 1 .82 16.9 . 18 

2 14.7 .32 16.2 . 66 

3 14.8 . 91 17.8 . 09 

4 14.8 .06 15.3 . 94 



Table 4. 1 Annual Celtic Sea and Division Vllj HERRING, 1975-84 

(Data provided by Working Group •eabers) 

Geraan Ger.any Nether-

Year France Oe..Rep . Fed .Rep , Ireland lands Poland tilt OSSR 

------------------------------------- ----------------
1975 1,924 361 10,587 2,825 512 24 1,054 

1976 1,919 147 28 5,986 1,627 324 826 

1917 106 96 5,533 1,455 

1978 8 220 6,249 1,002 

1979 584 20 7,019 850 

1980 2 8,849 393 

1981 123 15,562 1,150 

1982 + 9,501 

1983 495 10,000 1, 500 
1984• 680 7,000 890 

•provisional 

143 

Un-

allocated Total 

17,287 

10,857 

7,190 

850 15,519 

3, 705 12,178 

9,253 

16,835 

9,501 

10,187 22,187 

11,148 19 , 718 



Table 4. 2 Celtic Sea and Division VIIj HERRING by season 

(1 April to 31 March) (Data provided by Working 

Group members) 

German Germany Nether-

Year France Dea.Rep. Fed.Rep . Ireland lands Poland 

----------------------------------
1974/75 2,150 435 13,939 2,462 954 

1975/76 2,451 399 8' 640 2, 441 579 

1976/77 1 '317 147 36 5,864 1 '324 257 

1977/78 95 96 6,264 1,378 

1978/79 8 220 8,239 1,002 

1979/80 584 20 7,932 850 

1980/81 9 2 9,024 292 

1981/82 123 15,830 1,150 

1982/83 + 13,042 

1983/84 495 10,000 1,500 

1984/85* 680 7,000 890 

• Provisional 

144 

Un-

UK USSR allocated Total 

----------------------------
19,940 

24 1,054 15,588 

826 9, 771 

7,833 

7,559 

935 10,321 

3,803 13,130 

17' 103 

13,042 

9' 186 21,181 

14,009 22,579 



Tabla _4.!~! VIRTUAL .POPLILATlON ANALYSIS 

HERRING SOUTH AND SOUTH WEST OF IRELAtiD (FISH AREAS VIIG-J) 
Categor(: Total. Autumn Spawnfng Component. Seasonal catch fn numbers by age groups 
CATCH N NUMIIERS UNIT: tho usa nds ------------------

197 5 1976 1977 .1 \171! 1\179 19110 191!1 1982 1\11l3 1984 

1 12 768 1331 7 81) \1 21;100 11335 71112 3Y36'1 5952 8o46 14728 
2 15429 111-B 12516 1331!~ 13913 30093 21211) 19310 51 0\lb 341J85 
3 1171:13 7286 1!61 0 11948 12399 11726 211161 5396 16505 19180 
4 73.S3 7011 5230 :i51l:S ll636 65b 5 5~ 0) 3!>51S 2120 12339 
5 901)6 21172 1585 15110 21!1!9 21112 4431l '1099 12\11 2022 
6 . .s5211 47115 11!911 1470 1316 2204 3436 1230 .!25 IS 71 
7 1644 19110 11143 540 12!13 1'11!4 .,.,~ 1 ~ 81! 269 317 
II 1136 1243 3113 1:!51J ~51 1?.62 313 21!2 'l~9 195 

Y+ 1194 1769 470 482 o35 SbS 86o 559 252 130 

T 011\L 6\1813 51376 39\144 311ci52 52Y 57 63593 97!l61) 31!974 U11o3 84067 
-- '()59 ----10321 ''1313'ii-- -- ... ·--

9)NOMIN. 155 ll8 9 771 7833 171 03 7250 14123 13640 
(!!/A) % 1 '14 9Y 104 911 'I 03 109 1 03 100 '17 1 03 

ti 



ISI.Iill~ ~.~ Celtic Sea HERRING. Winter spawners. Seasonal 
catch in numbers by aqe group. 

Age 
Group 1982/83 1983/84 1984/85 w 

1 7,387 2,838 1,728 96 

2 23,415 36, 157 43,439 141 

3 3,332 6,390 15,492 184 

4 1, 259 615 1,188 211 

5 398 288 44 233 

6 661 52 44 245 

7 82 46 259 

8 53 31 243 

9+ 37 9 35 261 

-----------------------------------------------------
Total 

Tonnes 

SOP 

38,624 

5,792 

5,380 

93 

46,429 

7,057 

6,777 

96 

61,977 

8,939 

9,422 

103 

146 
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Table 4 5 Celtic Sea BERRIMG. Biomass and larval indices. 

a) AutWIIIl spawners 

Biomass 

Year F=0.3 F=0.35 

1978 21.7 23.7 

1979 24.5 24.4 

1980 24.4 24.2 

1981 24.9 24.0 

1982 31.6 29.9 

1983 46.5 41.9 

1984 47.3 41.0 

b) Winter spawners 

Biomass 

Larval 

index 

Bioa./Larv.Ind. 

F=0.3 F=0.35 

10.8 2.19 

14.3 1. 71 

11.5 2.12 

24.6 1.01 

21.9 1.44 

58.5 0.79 

56.3 0.84 

Larval 

Larval Index 

2.19 

1.71 

2.10 

0.98 

1.37 

0. 72 

0.73 

Bioaass/Larval In4ex 

Year F=0.1 F=0.2 F=0.3 Index (adjust.) F=0.1 F=0.2 F=0.3 

1982 

1983 

1984 

18.9 

55.1 

92.7 

13.9 

31.7 

48.0 

8.3 

9.9 

33.1 

5.2 

15.6 

53.4 

7.62 

22.85 

78.23 

2.48 

2.41 

1.19 

1.82 

1.37 

0.61 

1.09 

0.43 

0.42 



Tnbl e _j.:§• VIRTUAL POPULATION ANALYSIS 

HERRIN~ SOUT~ AND SOUTH W~ST OF IRELAND (FISH AREAS VIIG-J), Autumn spawners. 

Fl~HING MORTALITY COEFFICIENT UN JT: YP.ar-1 NATURAL MORTALITY COEFFICIENT • .1 0 

-----------------------------
1975 1976 1971 11178 1 '179 191!0 1'181 1982 19113 1984 

1 .27 • 2.1 .15 .07 .15 .1 5 ,52 ,114 .06 .12 
z .54 .35 ,21! .36 .47 ,tJ2 . '~ ,23 .48 .30 
3 ,bll .47 ,45 .41 • 57 ,bll 1 • 1 !> .37 .27 .30 
4 ,63 • 55 ,65 .52 .51 • 61 1. 01 .so ,27. .30 
5 ,b3 .411 .21 ,3o .49 .21l • '17 .49 .:so • 30 
6 ,67 • 73 ,59 .2"1 , 5 I .76 .!>b .70 .15 .30 
l ,58 ,119 .30 .50 • .s5 1 ,{I"/ .b1 .41l .21l .30 
II .61 .48 ,:S/ ,3U .49 • 60 • 112 .40 .40 ,30 

9+ .<>1 ,411 .37 .311 .49 .60 .lSi! ,40 .40 .:so 
1- \I)W .51 .37 .211 .30 .35 .41l • 5!> .16 .26 .24 
2- "I)W .<>1 .411 .36 .3'1 .sn ,c.:S .'JU ,29 .40 ,30 

i 



TahlA_4.LL• VI~TUAL POPULATION ANALY~!~ 

HEHHING SOUTH AND SOUTH ~EST oF IRELAhO (FISH AREA~ VIIG-J), Autumn spawners. 

STOCK S!ZF IN Nur1UER~ UN 11 : ttlOUSB nds 

flJO~IASS l(ITALS liN IT: tonnfls 

AlL VALDES. EXCF.PT THOSE REFERRING TU THE SPA~NI~G STOCK AHE GIVEN FOH 1 JANUAHY; THE SPAWNING 
STOCK DATA REFLF.CT THE STOCK SITUATIUk AT SPAW~lNG TIME. WHEHEUY THE tOLLOWIN~ VALUES A~E 
U~EO: ~RUPO~f!ON OF ANNUAL F BEFORE SPAWNING: .200 

PHUPORTION OF ANNUAL M DEFORE SPAWNING: ,50n 

1975 1976 190 1 Y71l 1 \) ( 9 lYon 1') Ill 1 YR2 1 '} 113 19 i\4 1'}85 

1 5677 5 74161 u0317 46174 d(.S1f> 541'111 1 521 3~ 1601.!9\1 1650U6 136n\l 0 
2 31!691! 3925'1 5 4463 461l2'1 3'1'119 611;>4 3 42232 1nn.DO 139206 1 41 086 61793 
3 3/641 20411 24'11J7 !)1401 2\lu!l3 22211J 332t>l 1 ~II <,Ill 724 ~6 7"1~ 70 94573 
I, 16401 17245 11 ~ 6 ., '14453 22~7.5 151<~~ \lllt:ll y~ 22 11261 4\1\103 51997 
5 20111 79 04 IIYMl ~4 7 3 If<)?. 12205 74 ~6 21177 5~46 ll1 7'6 3.1451 
6 755 7 96 79 41,3 '1 6610 3454 43'14 lfj /6 2~611 1653 3523 ~4R2 

7 ~494 351)9 423, 2214 4'U1 1 aoo 1 o21 02'1 11 54 12ll2 23 61 
i 2601 3413 1J06 2 ll43 14 Y'l 29~1: ~ K~ B\16 2411 7 89 859 

<)+ 2'/34 4!l57 1603 1 ~9/ 1 ( 1 H 1 311 161LI 1l7b !!01 '26 IS Ill 

TOTAL NO 111!!01 1 liifl436 111!!71! 'I <i3~99 1 Y76 an 11!2 414 2)6) 31 3nrJ~R> 399194 41 9 5 1!5 
SPS N'J 1 361 26 1 2 5736 126~40 12SIJ56 1 .5~2o1 1326t>1 1509 ~<l 20171:S 2!!3.S73 31u!!!!O 
TOT ,fliO,•I 34649 31133 2'15 32 29i,I,:S BOW 31952 31l\lo3 4 51!115 639 '17 60995 
SI'S BIU~I 26615 233 72 231 ~l 2:5/34 244611 2 44111 241!70 31567 46464 47303 

I i 

:: 
"' 
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Table 4.8. 

List of input variahlF!s for thP. ICES prerliction progr>'~m. 

Cf. U I C. SEA AUTUM>I . SI'IIWtH:~S CATCH I'REDlC.l 10'1 
The refP.renr.:e F is thP. ,mflximun value in .thP. f at flge array <age '1). 

The number '>f recruits per yP.ar is as follows: 

Year ;~ecrui tmP.nt 

uono. o 
no~n.n 
l"(l)fHJ. f) 

r>ropon:ion ot ,f (fishing 'll(lrtali~:y> effective before spa~1ning: .33niJ 
Proportio~ of M (natural mortality) effective before spawniny: .5n00 

Di:!ta are r rinterl in the follo~1in;J Ulli t5: 

Number· of fish: 
ileigh~: by age yroup in the CiltCJa: 
Weight hy age group in the st~ck: 
stock bioflla ss: 
catch weioht: 

thousanas 
kilO(Jrf.UD 
.kilogram 
tonnes 
tonnes 

+ --· -----------+ --------+ ----------+ ________ ,_.. ----------+ ---------+ 
: fishing: natural: maturity: weight in: weignt in: 

: age: stock size: pattern: T!IOrtality: ogive: the catch: the stock: 
+----+-----------+--------+----------+---------+----------+----------+ 1; 77uou.n: .12: .10~ .::>o: .1u~: .1oi:i: 

z: 61793.11: .3n: .1o; 1.oo: .163: .163: 
3: 9457.s.o: .Jn: .1o: 1.oo: .202: .2nz: 
4: 51997.o: .3,: .1o: ·1.on: .224: .224: 
~: 33451.o: .:sn: .1o: ·J.a.o: .2:S4: .234: 
6: 548z.n: .:so: •• o: 1.oo: .~:n: .253: 
1: 2361.n: .:so: .li.H 1.oo: .2:.:.: .25.5: 
a: a5Y.Q: .30: .1u: 1.Qo: . 263: .263: 

Y+: o~n.o~ .::so: .10: 1.ua: .2u~: .26~: 
+----1"-------~------+---------+------+----------+--------+ 
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Table 4.9. 

List of input variahlP"' f0r the ICES preriiction program. 

CfLTIC SEA ~l~TER SPA~NERS CAlCH PNEDICJIO~ 
The reference F is th" maximum value in tnf' F at age array (age \1). 

The numher of recruit~ per year is ns follows: 

YP.ar 

191!) 
19'lb 
I'J&i' 

llf'!C rui tmP.nt 

1 IHIDOO. fJ 
1110000.0 
1 :wono. fl 

Proportion nf F (fishing mortalitY) effective before ~pawning: 
Proportion nf M (natural mortality> effective before spawning: 

oata ar"! printerl in tl1e follo~Jiny unit!': 

Number of fish: 
~eight hy age group in the catch: 
Weight hy aqe group in the stock: 
stock bioll'a ss: 
Ce>tch weioht: 

thousands 
kilogram 
ki loqra~1 
tonnP.s 
tOnllP.S 

• 1 OfJO 
.8300 

+ ----+ -----------+ --------+ ----------+ ---------+ ----------+ ----------+ 
: f ishing : na tural: ma turit y : WP.ight. in: weig h t in: 

: aq!ll <;tnc: k size: pat.tP.rn: '10rtality: ogivP.l the c a tch: the stock: 
+----+-----------+--------+----------~---------+----------+----------+ 1: 10~ono.n: .a~: .10: .~o: .096: .o9o: 

z: 83527.o: .zn: .·,o: 1.oo: . ·14 ·1: .14 '1: 
3l 186242.0l .20: .10: l.OOl .lo4: .11:S4l 
4: 664 21 • 0: • 2 0: • 1 0: ., • 0 () : • 2 1'1 : • 211 : 
s: Sr.t9.s.o: .za: 
6: I Bi:S. 0: • 2 n: 

33.;.o: 
. 0: 

1. n: 

.20: 

.2~: 

.zfl: 

.. , 0: 
• 'J o: 
• 1 0: 
. -, 0: 
• . J (.1: 

1 .o .1: .2~~: .23.5: 
l .Ufl: .245: .245: 
1. oo: .2~\1: • 2511: 
1.00: .200: .260: 
1. Of): • 2a1 : • 261: 

+----+-----------+--------+----------+---------+----------+----------+ 



table 4 10 Catdl and stock prediction for celtic Sea 

autao spatming IIDaiiiG (Celtic sea and 

Division VIIj) . 

1 9 8 5 1 9 8 ' 

-----------------------------~ 
Stock Spavn- llellt Stock Spaw-

bioa- ing F12_
7

) Catdl option bio- ing 
stock 

bioa .. 

II&IIS stock 

biOil .. 

59,400 50,900 .10 

Veigbts in • 000 tolllles 

for II&IIS 

... 1986 

5,100 Fo-
1 

65,500 55,600 

F=.16 

. 30 

=F 

" 
F 

11&11 
..0.46 

65,500 53,100 

65,500 50,500 

Stock bioaus calculated at 1 January 

•• SSB calculated. at spawaiD.q tiae, i.e .. , 1 October 

152 

1 9 8 7 

·Stock SpuD-

F(2_7 ) Catcb bio­

II&IIS 

• 

ing 

stock 

bioa u 

• 16 8,300 67,500 57,400 

.30 15,000 60,300 48,600 

----- --------------
.4& 21,600 53,400 40,&00 

n• The asslml!d catch in 1984 correspoDds to tbe agreed t.lC 



table 4.11 Catch and stock prediction for Celtic Sea winter 

spawning herring 

9 8 5 9 8 6 

----------------------- Mana9e--------
Spawn­

Stock ing 

bio•. stock 

bioa ... 

aent 

F( 2_7) option 
Catch for 
... 1986 

-------------------------------
71,000 60,100 .14 7,900 F0-1 

=. 15 

Spawn-

Stock ing F(2-7) 
biom. stock Catch 

• bio•."* ___ __. _____ 
78,200 66,600 .15 9,600 

153 

1 9 8 1 

Spawn-

Stock ing 

bio•. stock 

bioa.u 

82,300 70,300 

-------------------
Fa& 
=F 78,200 66,209 .20 12,600 79,200 67' 100 

84 

----------------------------
F 78,200 65,600 .39 22,300 68,500 56,500 

.max 

Weights in '000 tonnes 

Stock biomass calculated at 1 January 

•• SSB calculated at spawning time, i.e., 1 January 

••• The assumed catch in 1984 corresponds to the agreed TAC 
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Table 5.1 Catch in weight, Division VIa (North) 1975-1984 . 

Country .1.ll2 1976 1977 1978 .1..2.ll 

Denmark 374 249 626 128 
Farces 3,895 4',017 3,564 
France 1 '244 1, 481 1, 548 1,435 3 
German Dem. Rep. 600 279 
Germany, Fed. Rep . 5,582 4,084 26 
Iceland 2,633 3,273 
Netherlands 12,024 16,573 8,705 5,874 
Norway 509 5' 183 1 '098 4,462 
Poland 376 390 
Sweden 2,206 261 
UK (England) 125 20 301 134 54 
UK (Scoland) 85,395 53,351 25,238 10,097 3 
USSR 1 '244 2,536 

Unallocated 

TOTAL 114,001 93,642 41,341 22,176 60 

CQuntrx ll.!!Q 1981 ll!l.2. 1983 1984* 

Denmark 1,580 96 
Farces 74 834 954 
France 2 1 '243 2,069 1,313 
German Dem. Rep. 
Germany, Fed. Rep . 256 3,029 8,453 6,283 5,507 
Iceland 
Netherlands 5,602 11,317 20,200 7,729 
Norway 3,850 13,018 7,336 5,980 
Poland 
sweden 
UK (England) 33 1 '094 90 
UK (Scoland) 15 30,389 38,381 31 '616 37,431 
USSR 

Unallocated 4,633 18,958 -4,059 16,588 

TOTAL 306 51' 420 92,360 63,523 74,285 

*preliminary 



TilhlP.J).....2.., VIHTUAL PUPULI\TIOrl ANIILYSIS 

HE~KI~G IN T~E NOHT~EHN PAHf UF VIA 

CAHH W tiU111lEilS Uil IT: thousands 

----------------
'1975 1976 1971 1 ''1.7 (; 19i'9 19!l0 l'lll1 19H2 '1\10!3 '191!4 

1 7(.1ll9 6905.) .S4Ldo a:>z:> :sn 121H)/ :So/4ll 1 :s:so4 u1n:s 2Y27 
2 2 Oi!O<l7 519604 47"13'1 46&:84 225 13:S5 '/1\lo 'l 2~0010 li'1J'jr) 25 0362 
:s ll91Jo6 1 01 5411 \1Std4 20!lll/ 122 4~2 1 O!loOlJ 721/Y '12143 6oU!l4 
4 6.)71)1 3~5112 22 '1 '1l 41lo'i2 31 246 61.S41 935 44 292o? 4<1420 
j 1 illS 7.:)2 2 51 'I:> 'I OlliS~ oo7\l 21 b~ 2 '14 13 5~45~ 4 25::i~ 1 Y.:2~ 
l l 3;J6il I 7621l 1J ·•a11 31i3::i '12 43 1262.) 2:!1~Ml U.S ill 1 ~ 074 

1.!2\17 11J'J1 d 21JY'JZ 21')0 7 40 11)o:; 1 'I !11 o 14/lJ'.) 1 <!534 
1'\ '1511.1 3914 2151! onH 2 3 "UDY 131l14 il4j7 !11!71 

')+ 1.SbY!l 12014 14 jj(l 1 !144 0 1 ., 326 402'1 iS41l4 2!199 

TOTAL 711565 7. o!l4n37 2411056 ., 5 Ol22 Ill?. 1!1fl4Y 32'1Y!j6 54fl426 31!32£1 4214 96 

.... 
~ 



Table 5.3. HERRING in Division VIa. 
Mean weights at age (kg). 

--------------------------------------------- --• Age • Weight in • Weight in the catch • • (Rings) e the stack e 1970-81 • 1982-84 • ·---------·-----------------------------------· • 1 • 0.090 • 0.090 • 0.090 • • 2 • 0.164 • 0.121 • 0.140 • • • 0.208 • 0.158 • 0.115 • • 0 0 . 233 • 0.115 • 0.205 • • 0 0.246 • 0.186 • 0.231 • • .. 0.252 • 0.206 • 0.253 • • 0 0 . 258 • 0.218 • 0.270 • • 8 .. 0 . 269 • 0.224 • 0 '.284 • • 9 • 0.292 • 0.224 • 0.295 • 

Table 5.4. HERRING in Division VIa (North). 
Pred ictive regression ~etween revised larval 
indi ces (numbers x 103 ) and spawning stock 
bi omass (tonnes x 10" age 2 and older). 
Regression based on data from 1973-80. 

• Year e Larval index e Spawning stock biomass t 

·------------------------------------------------------· 
• 1972 • 1582.5 • 592 • 

·---------·-----------------·--------------------------· • 1973 • 2789.9 • 413 • • 1974 • 166&.0 • 220 • • 1975 • 1023.2 • 125 • • 1976 • 183.2 • 101 • • 1977 • 851.3 • 71 • • 1978 • 355.7 • 64 • • 1979 • 1071.1 • 106 • • 1980 • 1437.6 • 111 • ·---------·-----------------·--------------------------· 
• 1981 • 2053.2 • 185 • 
• 1982 • 1821.3 • 188 • 
• 1983 • 748.6 • 176 • 
• 1984 0 1959.3 • 262* • 

* Predicted from regression equation 

Y = 5.577 + 0.131 x (r = 0.941 
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Tahle - _2_.Jj • VI«TUAL PUPULATIUN ANALYSIS 

HE~HING IN THE NOHIHER~ PANT OF VIA 

FISHING 110RTALITY COEFFICIENT UNir: Year-1 

-----------------------------
1975 1976 1 '177 1Y7o 'I y (<:I 

I .241 .31l .162 • 07'1 • 001 
2 .!ll7 .IHIY • .15!> .t.9Y .0111 
3 .ll'J3 1. 201 -~ .!14 .no • 0111 
4 .ijjij 1 • llll'l ,u23 .40:S .IJUO 

• :~o ·1 .x~2 • (9"5 .)Ill) .oon ,, .9~[1 .9 44 1.2o~ • '(1 2 .1)1)2 

1. 023 .9110 .6)2 • 66!> .1102 
d • 8 )5 .911!> .o21i -~"::, • UIJ1 

Y+ • 855 • 9~) .62/l .3to3 • 01)1 

( 2- l!U .llY7 , 96o • 7.14 .4/U , I) 1)1 

NATUKIIL 1 11U~TALITY COEffiCIENT" 

19t;ll 1\1111 1982 19!13 

.ll::,!i .0~!> .032 .010 
• 0114 .z•n • ~ 5/ .2::,1 
.1102 .3ol .4 37 ,;;()~ 

,flCi! ,.114 • ~ 6.~1 .2o2 
.001 .241l .492 .4<14 
,110'1 .2'1" .410 • .S') s 
.noo .2 '12 .2 7H .44 f) 
.nu1 .a;.s • .1/3 • .Sill) 

.110'1 , 221S .313 .~uo 

.r>U2 ,2/o .4So .3o7 

• 1 r> 

'I'J~4 

• 050 
.2~11 

.2110 

.21l0 

.2 ur 
• 2.:W 
.2 /'Sfl 
• 2lSi1 
.2 30 

.21Hl 

~ 

U1 ..., 
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I 
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Tehl.,_§_.§. VIP.TUAL I'Ut'ULATIUN llili\LYSIS 

HEHHING IN THE NOHrHERN t'AKT Of VIn 

STOCK SIZE IN Nll ' II:IERS U~l!T: tii OUsn nds 

AIOf'IA!iS TOTALS UNIT: tonnes 

ALL VnLUES, EXCEPT THOSE REf~~RING ro THE St'II~~ING STOCK 
STOCK DATA REFLECT THE STOCK SITUAl!ON AT SPAWNING TJM~, 
USED: ~~O~ORflON Of ANNUAL f HEfOM~ S~AW~ING: .67U 

t'ROI'OUTION Of ANNUAL M UEFURE S~A~NIN~: .610 

1Y75 

1 ll4 Sll4tl 
2 3n992 
3 1 5/2 '(6 
4 117146 

3402~5 
u ~2 03 7 
7 2lJ011 
I! 2.Sil23 

'/+ 24!!11 

TOTAL NO 19592b0 
St'S NO ~!1/4.:11.1 

TOT.flJUI1 313775 
SI'S Elill:1 125024 

1976 

266720 
tifl150~ 
1 511 5 "I 

5 1l2'·0 
451146 

1.SO 'IIltl 
111214 

6512 
1 911/lu 

"IC9H"16Y 
)21l439 
a4on2 
1 0143£ 

1Y77 

c43un.s 
1 /51l~ 4 
24 2~ liJ 

41 'I )4 
19<!11! 
'I 'fo95 
45!119 

6 '11l3 
3.).51 

fY52ub 
.So312U 
U43\l5 

(2 ;ll)2 

1'17d 

34C>192 
1 :s/)23 
113CJ53 
'12;!441 

'I 1>350 
71165 
4 ,, y 

.!lt-Oo 
5314 

ts:51 (lt) 2 
.56504'1 
1 3005.5 

l.SY31 

1 '}19 

44 ~2 )9 
291 1!43 
12~"111! 

li34 f:J 

no 56 
1$21!4 
34\13 
21il~ 

n 

11J341JYS 
~S39:>.~ 

1 ~) Y!>n 
lllll))4 

19oO 

:Sti4514 
3?91100 
2b3il'6 
113693 

/)50) 
lfl~46 

l41S4 
Yl~4 
11)~ '1 

'I ?.9Y3(Jj 
Hl7.ll4 
2191/!v 
1 73')to'l 

ARE GIVI:N FO >< 1 JANUII1~Y; THE SPAWr-jiNG 
~IIEHEI<Y THE FOLLOI/JilG V/ILUES AI:E 

1 'I ISl 

71 !>2' 1 
31 7> 95 
3b041S) 
23 1)311 
11J2<,40 

till2td 
b.S!> £ 0 

6l.S4 
6JI.C 

1 87\164) 
IHJo:bY 
30\lo11 
1 /j lfl'J ~~ 

191l2 

45il661S 
6122 86 
2.134 26 
2261) 77 
1574116 

/2497 
49rK4 
464 ll 2 
LS~50 

1 1!42235 
92156 4 
3243>4 
191)~69 

'19 1! 3 

1 2 731l4 3 
395 '1S4 
3173'15 
124/.54 
11 61J35 
ll71~9 

432)4 
34·1a 
34312 

2425\1~9 
116111 '16 
3>)Su ll 
1!l0l'l2 

19 >J4 

<•.SD40 
1 074 772 

21!So .90 
19'1/. 75 

IS>1(Jn 
64/1'1 
52\14!S 
2)1. 03 
111 'j7 

18)Y~ 04 
13nY 11 

34 o.S17 
2fJ)o26 

1\185 

() 

54259 
734995 
'194005 
136217 

511201 
44253 
3(120\1 
24666 

~ 

"' CXl 



Tal'!ll :> . 7 tlerring in Division V lil (t;orthl 
r·1ee~n nu-nber or ;>-rinqers per hour 
fi~r,inq in the scottish Yo urtq 
Fish Surve y nrJ..-1 VI'A es tim3 tes of 
Z-ring~rs in th~ ~tuck. 

Y~nr survey estimate VI' A Cr1i llinns> -- - ------ ---------
1 9 )\[1 () 7ou 3\l'i.!! 
19~·, 1 1~/' 31 7.6 
1 912 2 1 /.:\ 612.3 
191U 14 3'i5.1 
1 9114 1 5 ''" 1 074.<:: 
.191\5 1(3 [34'1.01* 

* esti mAt ed fro m ~.e reyression 

y • 340.63 + o.n463 ~ ; r = O.d4 

159 

Table 5.8. List of input variables for the ICES prediction program. 
HF~~ING IN DIVISION VIA (NUNTH) 
Tlte reference ~ is the maximum value in th'! F at age array <a~Je 2). 

rr,e num'Jer of recruits per year is n s follows : 

19d~ 

"1986 
19o I 

~ecrui tmP. nt 

34'/000. 0 
34\IOnn.n 
34Yunn.o 

1-'roporti :>n ot f (fishing 11ortal i ty) effective before spawning: .67flfl 
ProfJortion of rl <natural mortality) effective before spawning: .67n n 

Data a re p rinterl in thP. following units: 

~umber of fish: thou~ands 

Weiyht b y Age group in the C'ltclt: kilogra ''' 
Weight hy aqe group in the stock: Kilogram 
stock biomass: tonn e s 
c a tch wei9ht: tonn e s 

+ ----+ ---------..-+ -------+ ----------+ __ ______ ...... ---------·+ ----------· 
: f i sl>ln:] ! nn tural! mRtu r i ty: weiq t•t in ! wc1<;o t in ! 

: aqe : ~tn r. k s i z e : pat tern : mo r tality : o~ i ve : t~P catch : t h e s tock : 
.. _ ---+ ----- ----·-- .,._ ------1---------- · - -------+----------+ ------- ---+ 

2: 34900o. c : 1 . o~ : . 10 : 1. uo : . 14r. : . 1n4: 
3 : 73 4 <J9). Ql 1 . n n : . 1o: 1. uo : . 1 ,,; . 2m:: 
4: 194UO>. o: 1. oo: .10: 1. uo: . zr. >: . Z3J : 
s: 1 3 6<!7 /. fl! 1.1Jn : . 10 : 1. oo: . 2 31! . 246 1 
6: 5Hl 01 . o : 1. 00 ~ . 10 : .1. oo: . 2 ; :SJ . 2!> 2 : 
7! 44l5J. o: 1. oo: . 10: 1. oo: . 210 : . 258 ! 
11: 3620Y. o: 1. oo: . 1o: 1. 00 1 . 2!!4.: . 2o9 : 

v+ : 24 d6~ . o : 1 . o; . to: 1. uo : .. zY s : .. 292 : 
+ ---~ _________ ,_., -------..+ ------+ __ , _____ ,...., ---------+- -------+ 

- --. 



Table 5.9 

Year 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

160 

Mean vertebral counts of HERRING (2 rings and older) froa 
the Firth of Clyde, 1968-1982 (nuaber of fish saapled in 
parenthesis) 

Rinq-net and pair Tram.el net fishery 
trawl fisheries on spawning grounds 
(April-Deceaber) (February-April) 

56.86 (1,457) 57' 10 ( 95) 

56.90 (1,649) 56.97 ( 150) 

56.76 (1,602) 57' 12 ( 141) 

56.74 (1,483) 57.08 ( 184) 

56.71 (1,349) 57.05 (501) 

56.63 ( 1' 134) 56.66 ( 93) 

56.77 ( 1 ,015) 57.27 ( 99) 

56.53 ( 462) 56.93 ( 60) 

56.78 539) 57.03 (169) 

56.66 (3,641) 

56.62 (1,277) 

56.76 (1,331) 

1968-1976 values from CM 1978/R:67 revised 



Table 5. 10 Recoveries of HERRING tagged in the Firth of 
Clyde, 1976-82, by year and area of recapture . 

Month + Year Year of Firth of Irish NW SW 

161 

of Tagging Recapture Clyde Sea Ireland Minch Ireland Unknown 
'o outside 

Clyde 
-------------------------------------------------------
October 1976 

1976 128 0 
1977 206 1 
1978 9 0 
r 343 1 .. 99.1 0.3 

-------------------------------
Jul~ 1917 

1977 258 5 
1978 31 0 
r 289 5 .. 97 . 6 1. 7 

-------------- ----
!!A~ 1979 

1979 504 25 
1980 73 0 
r 577 25 

' 95.2 4.1 

Mav-Jyne 1980 

1980 588 9 
1981 199 5 
1982 28 0 
1983 11 0 
r 826 14 .. 95 . 9 1.6 

0 
2 
0 
2 

0 . 6 

0 
0 
0 
0 

3 
0 
3 

0.5 

4 
9 
1 
1 

15 
1. 7 

0 0 
0 0 
0 0 
0 0 
0 0 

1 
4 
1 
6 

0 
1.4 
0 

0.9 

-- ------~---· ·-· ·--·-·-·- - - - -

2 0 6 2 . 6 
0 0 3 0 
2 0 9 2.4 

0. 7 0 
-----------------------

1 0 0 5.4 
0 0 0 0 
1 0 0 4.8 

0.2 0 

0 0 0 2.2 
2 2 2 8.3 
1 1 1 9. 7 
0 0 3 8.3 
3 3 6 4.1 

0.3 0 . 3 
-------- ----------------------------------------------
NoyeJpber 1982 

1983 
\ 

11 
84.6 

0 
0 

2 
15.4 

0 
0 

0 
0 

15.4 
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Table 5. 11 Mean lengths at age (em) of HERRING in catches 
from the Firth of Clyde (based on data from 
landings and discards) 

~ ~ June July August SeQtember October 
(rings) 

20.2 18.4 22.6 22.6 22.3 22.2 

2 25.2 25.1 26.2 26.4 26.9 26.9 

3 28.4 28.2 28.6 29. 1 29.0 29.3 

4 29.6 29.7 29.5 29.6 30.4 30.6 

5 30.6 30.6 30.0 30.7 30.5 31.6 

6 30.6 31.8 29.6 32.9 32.9 

7 32.9 31.4 31.0 31.1 34.4 

8 31.3 31.9 32. 1 32.3 35.3 

9 32.8 32.3 31.8 

) 10 31.6 33.0 33.4 33.0 
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Table 5.12 Monthly landings (tonnes) of HERRING from the Firth of 
Clyde (all fishing methods combined). (Data provided 
by the Working Group). 

Month 1975 .1ili. 1ill 1978 1979 1980 1981 

January 4* 4* 6* 15* 
February 68* 7* 6* a• 3* 15* 
March 85 69* 7* 13* 8* 14' 
April 369 521 530 246 12* 4* 32' 
May 283 436 544 245 4* 2* 25* 
June 203 281 640 238 336 114 429 
July 354 332 494 376 466 656 982 
August 240 473 601 587 450 645 511 
September 515 541 559 581 374 559 106 
October 811 598 556 653 263 79 
November 571 595 560 647 1* 3* 2* 
December 120 236 328 272 -· 2* 4* 

Not known 44 50 35 

TOTAL 3,663 4,139 4,847 3,862 1,951 2, 081 2,135 

Month .1.2.1'- .1ll1 1984 

January 2* + • - . 
February 16* 1* - . 
March 1* 1* - . 
April 2* - . - . 
May 615 1* 554 
June 850 265 847 
July 757 519 944 
August 262 681 276 
September - . 604 246 
October - . 457 124 
November - . 1* 
December 1* - . - . 
Not known 273** 247** 

TOTAL 2,506 2,803 3,238 

*Subject to closure of directed fishery 
•• Landed in Northern Ireland and Isle of Man . 



Table 5 13 Nontbly catcbes of Clyde HERRING in nuaber-at-age (10- 3 ) 
in landings and discards, 1984. 

Age MAY JUNE JULY AUGUST 
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(W-ring) Landings Discards/ Landings Discards/ Landings Discards/ Landings Discards 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
~10 

Age 
(W-ring) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
~10 

14 34 
5 91 31 1,585 43 1,393 16 

607 2, 379 882 1, 395 1,571 1,472 396 
1,212 623 1,157 266 1' 383 118 411 

536 137 1,164 48 1,073 36 248 
255 28 666 16 339 2 113 
185 23 288 + 53 + 22 

75 + 209 + 154 + 41 
85 5 193 68 22 

22 45 8 
17 + 41 16 5 

Sprat Fisbery 
SEP OCT Age By-catcb 

Landings Discards/ Landings Discards (W-ring) Jan-Mar Oct-Dec 

11 
427 
451 

36 
11 

+ 
+ 
+ 

T.ot 
Yea 

----------------------------------------------------------------
0 467 5 

10 230 + 107 1 185 31 4,1 
838 1,078 261 499 2 11' 8 
293 83 154 39 3 5,7 

73 12 63 6 4 3,4 
30 3 55 1 5 1,5 

16 6 5 
8 7 4 
1 8 3 

9 
~10 



Table 5.14 Number of days absent from port by pair­

trawlers in the Firth of Clyde,1974-84. 

Year Days Absence 

1974 2,982 

1975 3,200 

1976 3,026 

1977 4, 186 

1978 4,377 

1979 2,926 

1980 2,170 

1961 1,825 

1982 1 '881 

1983 1 '737 

1984 1,401 
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Table_2!.!5 VIRTUAL POPULA:tlON ANALYSIS 

ClYDE HERRING 

CATCH lN NUMBERS UN IT: thousands 

----------------
1975 19.76 1977 1978 1979 

0 .o .o .o .o .o 
1 12694.0 6194.0 1 041 • 0 1-412 3. 0 s 07. n 
2 1876.0 10480,0 7524.0 1 796.0 41!59.0 
3 2483.0 .913. 0 6976.0 225 II. 0 807.0 
4 1024. 0 1 049. 0 1062.0 2.724.0 Y30.0 
5 1 on. n 526.0 1112.0 634.0 881!,0 
6 451.0 638 • . 0 574.0 606.0 341.0 
7 175.0 261.0 4811.0 330.0 2 89. n 
8 3:,6.0 138.0 251 .o 2911.0 1 5c..o 
9 130.0 178.0 146.0 1 74.0 119.(} 

1 o+ 6.7 .o 100.0 192 .o 236.0 1 54 .o 

TOTAL 20328.0 20477,0 19367.0 23180.0 9050.0 

1980 

3110.0 
333.0 

56B.o 
1592.0 
' 56]',0 
341.0 
204.0 
125.0 
48.0 
56.n 
68.0 

9347.0 

1981 1982 1'183 1984 

.o 427,0 479.0 52~.7 
312,0 220.0 314.0 4156.0 

2372.0 11311.0 10109.0 11828.5 
2 785.0 4079 .o 5232.0 s 773.6 
1622.0 2440.0 1747.0 3406 ,4 
11511.0 1028.0 963.0 15 08.8 
433.0 6b3.JJ 555.0 587.3 
486.0 145.0 415.0 488.6 
407 .o 222.0 1119.0 37 5.2 

74.0 63.0 85.0 74.1 
11!,0 53.0 311.0 79.8 

9667.0 ?0651.0 20126.0 28804.0 

~ 

"' "' 



TablF!_S~J 6. VIRTUAL POPULATION ANALYSIS 

CLYOE tiEHR ING 

FISHING IIORTIILITY COF.FFICIENT lJNI'I: Ye11r-1 NATURAL MUHTALITY COEFFICIENT • .1 0 

-----------------------------
1 975 1\176 1\177 1\1?11 1 'Ji'9 1980 1 y Ill ., \lli2 'l\lll3 '191l4 

2 • 31 3 .547 .7'1d .19U • .:SJ3 .3<>U .1 ~) .332 .2~2 .200 
3 • 4SO .221) .lb!> .~21 .1 I 0 • 1 t<S .i~ ~rl .2\10 .225 .200 
4 • 3o6 .31)9 • 3()1 .tollo .373 ,IW4 .260 .'596 .1/4 .200 
~ .311 .2HY • 5)'1 .j6~ .440 .2 02 .2~2 ,234 .23/l .200 
() • 321 ,3)0 .. ~1 ',' • :ill4 .3•)4 • 1 ~ 1 .37t> • ~I)(] •. , i'1 .20[1 
7 .254 .277 .438 .~63 .~41 ,1)5 -~ 110 • 'lllo .'167 .200 
ll • 531! • 2 91 .4D .462 • :; 02 .14 2 .Y1'1 .4 7l • 349 .20(1 
'I .son .5110 .500 .~on • .:sno .31JO .301) ,31HJ • .son .2110 

1 0+ • 5tJO • 5111J .500 .~no .31)0 .JUO .3l.l0 • .:son • .son .200 

2- \I)W .H6 .450 .6'}) .417 .3 '19 .7.00 .22<l .::>1~ .230 .200 
3- '))II .402 • 21lll • a34 .~t>D .259 .1~6 • .:snr .296 .21 n .200 

.... 
~ 



Tahle_h17. VIRTUAL POPULATION ANALYSIS 

ClYDE HERRPIG 

STOCK SIZE IN r!UI·IUERS UN IT: thousands 

BIO~l ASS IOTALS UNIT: tonnes 

ALL VALUES, EXCEPT THOSE ~EFE~RING TO THE SPA~NING STOCK ARE GIVEN FOR 1 JANUARY; THE SPAWNING 
STOCK DATA HEFLECT THE STOCK SITUATION AT SPAWNING liME, WHEREUY THE fOLLOWING VALUES ARE 
USED: PROPORTION Of ANNUAL F DEFORE SPAWNING: .75n 

I'~OPORT ION Of ANNUAL 11 UEFO!l~ SPAWNING: .·1~0 

1 9'(5 1976 19'17 1 9.71! 1Y7\I 191JO 19 (j 1 1982 1Yd3 1 <,11!4 19U5 

2 7316 26019 14292 l 0119'1 160011 1 <l6LS 21242 419\l.i' 47!>29 68457 0 
.s 7170 4841 1 3o23 !>b24 !!157 9Ui'2 11 )OO 16Yil7 272(5 33414 50114 
4 3499 4136 3514 5 '/35 31:51 661 '• 7421 71123 1141!4 1Y714 24 754 
5 :s626 2195 2747 2173 2614 19 !>2 )44o 5170 47<>6 IS/.S2 1400!> 
6 1721 2265 14!!1 1433 1365 1524 1442 3~29 37011 :S:s99 u469 
7 1118 1129 1445 b02 ll4 912 11 b!> !l95 2d:S5 2!!21S 25H 
II 8\16 5 74 774 !l44 4'14 31J1 'lOu CJ12 6/2 21 71 209~ 
9 346 473 3Cl!! 41d 4..11 226 2 9Y 2 5~ :S44 429 1 009 

10+ 1lR 266 511 621! 623 215 73 2 '14 'I !>4 462 660 

.!L~!!.. ..J!O _1{_~Y_l! __ __ .?,7_!!_71.__ .. 21~!!'( _ J '1'131 24~1J6 3119~!> 31!7~4 56~9_2_,_ LJ_I lll 1111.711 

SPS 81011 4927 7154 5!113 5240 6426 !!D!i 100Y2 14 575 19\118 21l'l35 

.... 
"' (X) 

I! 
I • 
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Table 5.18 Input data for Clyde BERRIIfG catch and stock 

prediction 

w (g) 

Age 

2 225 

3 270 

4 290 

5 310 

6 328 

7 340 

8 345 

9 350 

>10 350 

BiOMSS (t) 

1Jan 

SSB 

Ko.x 10- 3 

at F 

llo.x 10-3 

at 

1 Jan 1984 1984 1 Jan 1984 

68,457 

33,414 

19,714 

8,732 

3,399 

2,828 

2,171 

429 

462 

35,986 

28,735 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

17,000 

50,714 

24,754 

14,605 

6,469 

2,518 

2,095 

1,609 

660 

40,224 

Proportion of R before spawning 0.75 

F before spawni.ng 0. 80 

TAC constraint in 1985 = 4,540 tonnes 



table 6. 1 Esti.ated catches iB weight ill Divisions VIa 

(south) and VIIb,c, 1975-84 

Country 1975 1976 1977 1978 1979 

Belqillll 12 

France 68 47 

Ge:nsan Ds.Rep. 1,394 890 

Geruny Fed.Rep. 4,431 924 221 100 5 

1980 

Ireland 12,465 10,895 t5,916 19,128 18,910 27,499 

Retherlands 15,208 16,546 4,423 481 1,939 1,514 

Poland 2,558 2,778 6 

United Kingd011 

(II Ireland) 6 1 6 2 

USSR 2,634 674 

lhlallocated 1,752 1' 110 

170 

1981 1982 1983 1984* 

353 19 

2,687 265 

19,443 16,856 15,000 10,000 

2,790 1,735 5,000 6,400 

2 

13,000 11,000 

rotal 38,764 32,767 20,567 19,715 22,608 30,124 24,922 19,209 33,019 27,400 

• Provisonal 



, .. .( 
I 

TBhle_§ .. 2. I VIRTUAL POI'ULAT!OII ANALYSIS 
.! 

HEkki~G IN FISHING AREAS VII~,C A~D LOWER VIA (~. COAST OF IRELAND, PORCUPINE UANK) 

CATCH IN fWMElERS UNIT: thousands 
-----------------

197 5 1.976 19"1"( 1\17<! 1979 191>0 1 Yll1 191l2 19!!3 1984 

1 i'360 16613 44 !!!> 10170 5Y'I9 211!>6 1620 7411 1517 2"194 
2 41308 29011 44512 40::.20 !>0071 40()!>ts 22265 1ll136 436!l<l 8141l1 
3 2!>1"17 37512 1 :53')6 2707\1 1'J161 64946 417'14 170114 49534 21!660 
4 2Y1Y2 26~44 1717 (> 1 :s:sn..s 19909 25140 314<>1! 2ll220 25316 17ti54 
5 23711l 2531 7 12Z IJ\1 ·r 01•8!> 9349 2212t. 12 <l'l2 182 IJO 3171!2 '('i 91l 
6 10703 15000 9'J24 53 5o ll422 7741!. 12'/4o :1121 1lL~2 0 12!!36 
'( 59·19 52 0il 5534 4270 !>443 6946 341>1 401W 66\15 5974 
,:l Y3i'8 359o 1 .son 3(J3d 4423 4344 27 :S5 3249 3:S29 2001l 

9+ 32029 15703 41 ~ () :S::.24 4090 5 334 !>220 21!75 42!>1 4020 

TOl AI. 1 H4 7'14 1 74 504 112746 11 Ul !> (] 1261!47 1794Yil 1 341 1:1 1 007?.2 1 d44 32 1621117 

"TTNNEs 38764 32T6 7 - - - - - - - - -- -""- -- -- ~ ··- --20567 19715 22608 30124 24922 19209 32988 27450 
SOP 112 105 108 102 107 96 103 103 100 97 

~ 

:::! 



Table 6.3 

Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

Divisions VIa (south) and VIIb,c . 

(Old indices, new SSB) 

Larval Index Spawning stock Biomass 

716.6 166. 1 

767.3 127.8 

386.4 116.6 

56.3 83.2 

162.1 79.6 

338.8 81.2 

349.8 96.8 

327.5 98.0 

197.5 93. 1 

251 .0 94.2 

197. 86.0 

368. 103.0 

Up to 1980 y 0.103.658 X+ 65.9377 
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TAbl!!_§_.~, VIRTUAL POPULATION ANALYSIS 

HERRlNG IN FISHING AR~AS VliF:I,C liND LOWER VIA Or. COAST OF IRELAND, PORCUPINE UANK) 

FISH !NG 110RTA Ll'tY C OEFF lC IENT UN IT: VAar-1 NAT1JRAL MOI!TALITV COEFFICIENT"' .10 

-----------------------------
'1975 1976 1977 1 '171:! 1'1/Y 1 9!H.l 1 '/Ill 1982 '19!!3 1\184 

1 .ass .OJ4 .JJ27 • 03o • ua • 023 .00\1 .004 .OU4 .2tl0 
2 ,7.96 • 2 RO .29~ .~1'1 • 221 • 11! 1 .n~ • 119 ,2\l(l ,280 
3 • 2~9 .423 .1 d(l .2cib .220 .437 .2oU .~36 .4'11'> .21!0 
4 .322 • "7.2 ,..S'/1) .244 .21!5 • 441 ,34!! .250 ,'J/4 ,2/JO 
5 .430 .453 • 311 ,28<J .242 • 51 6 .374 ,311 ,4 36 ,2MO 
6 ,6lJH .4 71 .2 85 .195 .343 ,2lSY ,,63 ,3/12 .~17 .280 ., ,3115 ,591:! .21:!2 .171 ,2 77 • 4t-7 ,'1 <S'I ,312 .5:.1 ,21!0 
R • 32 0 .3110 .2 i'll .2 70 .240 • 330 .300 .230 .400 .280 

9+ .320 .380 .270 .2711 .24(1 .330 .300 .z:~o .400 .21!0 

1- IJ)W .279 • 302 .20'1 ,'lllll .170 ,21:!3 .222 .162 .251 .280 
2- 7 )W • 330 .391 .277 .272 .242 • 335 .2 y!) • 221 ,424 .2110 

:::i 
w 
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Tahl e -6~5, VIRTUAL POPULATION ANALYSIS 

IIERI<Irlti IN FIStHNii AREAS VIIB,C ANO t_OWER VIA (W. COA~J OF IkE LAND, POHCUPINE IIAIIK) 

STOCK SIZE IN Nlll1llE RS UNIT: thousflnds 

---------------------
BIOMASS TOTALS UNI .T: tonnes 

--------------ALL VALUEt, EKCEPT THOSE REF~RRING TO THE SPAWNING STOCK ARE 6IVEN FUR 1 JANUANV; THE SPAWNING 
STOCK DATA RE.FI.ECT TilE STOCK SITUATION AT SPA~INHIG TIME, WHEREUV THE FOLLOWING VALUES ARE 
USED: PROPORTION OF ANNUAL F BEFORE SPAWNINU: .67() 

PROPORTION OF ANNUAL M BEFOHE SPA~NIN~: ,6.70 

19'( 5 1976 1\1"17 197!! 1979 1960 19 H'l 19112 1983 19R4 1Y85 

1 1453d5 217573 17 5o 59 ::.03"196 2i3o636 1323711 1 !!9529 201675 :S!l!l169 
7. 16913 0 12455> 1B10!l3 1!>4680 2046 76 z:.. :H::s2 117066 169\152 11l1 (11 34978X 
3 11 :i4tl6 113!l54 !l51d1 1 21 63 2 10171.4 1919tJ7 191 )~!> !l4'(94 136S~2 123[)3~ 23\1206 
4 111072 8066) 674"17 0435 7 6436(, n :l:..a 1 '121 i'IJ 1336 73 6fJ!>U9 76645 84138 
j 71034 72820 47u39 44 76o 4!:i604 'j7396 43013 71 661J .94176 3U666 5241 'j , 24570 41802 41908 31 701! 303 71 323Y3 309 il!> 7.6 775 4i'!> 12 S!i 1113 21108 
7 1935!! 121 oo 23c.17 2t1!>(1o 23006 194'1 5 21.91>1 1 5Y74 16)~11 2!>1>46 3i'o!S:S 
lj 35890 1191!) 6l126 16'120 2173\1 161'J(J 11061 16!> 8~ 1 fl5i'6 !l620 17S38 

9+ 1 22 577 52032 1 tl.5tl\l 14 729 20103 1 \I~L7 21'11 'I 141.>70 1 3S OS 1"(257 1fb97 

TOTAL NO 81451J1 72 7322 64 71 /9 77%93 8ltlll25 79l3[12 73ll4!> 'I 7357'(2 949Yl9 69ll953 
SI'S NO 502920 366344 3o6!ill2 3114lJ'j 4 (1 Hl2 4 \l/l/j4'J 421Y11 431161 3Y63!>2 532 549 
TOT .BIO~I 1 7.5 840 142 7 33 12324!1 '14no5 2 1 )9483 1 S6:Si o 144541) 141u94 1694/3 142413 
SPS BlOM 11 706 7 83251 79429 Ill (J4( \19U.7 1 041 '/u 9j 'l 07 94176 8591!3 \03000 

... ,._, 

"" 



'• I 

Table 6.6. 
List of input VAriables for U1e ICES prediction progri'!m. 

HERRII>G VI SOUTH AND VIIB CATCH I'Rt::DlCTlON 
The reference F is the mean F for tt1e nge group range from 2 to 9 

The numher of recruits per year i~ as follows: 

YeRr 

19ll4 
19!!5 
198o 
19117 

Recruitment 

202000.0 
202000.0 
202000. o 
202000.0 

175 

Proportion of F <fishing mortality) effective before spawning: .8700 
Proportion of M <.natura 1 mortality> effective before spawning: .6 700 

Data are printed in the followin9 units: 

Number of fish: 
Weight by aqe yroup 
Weight hy aqe group 
stock biomass: 
Catch WP.iqht: 

thousands 
in the catch: kilogram 
in the stock: kilogram 

1;onnes 
tonnP.s 

+----+ -----------+ --------.+ ----------+ ---------+ ----------+ ----------+ 
: fishing: natural: mi'!turity: weight inl weight in: 

: age: s1;ock size: pattern: mortality: ogive: the catch: the stock: 
+----+-----------+--------·----------+---------+----------+----------+ 1: 202ooo.o: .o7: .1o: .oo: .1oa: .1zo: 

z: 3497B8.o: .za: .10: 1.oo: .Bo: .169: 
3: 123034.o: .211: .1o: 1.oo: .166: .21o: 
4: 76645.n: .2R: .to: 1.00~ .. 193: .236: 
s: 30D66.o: .2a: .1.o: t.oo: .z1n: .z6o: 
6: 55103.o: .2a: .1o: 1.oo: .223: .273: 
7: 25.64o.n: .28: .1o: 1.oo: .232: .2~3: 
s: 86Zo.o: .2a: .1 o: 1.oo: .z3s: .29o: 

Y+~ 17257.o: .zg: .10: 1.uo: .z4z: .296: 
+----+-----------~--------·----------+---------+----------·----------+ 

L 

- ~ 

.t. 
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Table 7.1 HERRING. Total.catches (tonnes) in North Irish 
Sea (Division VIla), 1975-84. 

Country llll .1ll2. lll1. llll llll 1llQ 

France 813 651 85 174 455+ 1 
Ireland 4,790 3,205 3,331 2,371 1,805 1,340 
Netherlands 630 989 500 98 
U.K. 18,244 16,401 11,498 8,432** 10,078++ 9,272 
Other 26* 

TOTAL 24,503 21,246 15,414 11,075 12,338 10,613 

Country llli .1l!.ll llll*** 

France 48+ 
Ireland 300 860 
Netherlands 
U.K. 3,375 3,025 
Other 1 '180+++ 

TOTAL 4,855 3,933 

*USSR 

** Includes 68.5 tonnes of spring-spawned herring 

+ No data basis for allocation to stock 

1,084 

2,982 

4,066 

++ Additional unrecorded catch of 106 tonnes estiaated 

+++ Unallocated 

*** Preliminary 

.1lll. 

283 

4,094 

4,377 



Table 7.2 HERRING . Total catch by stock in Northern Irish Sea, 1975-1984 . 

~ .1ill .llii 
1 2. 1 2. 

France 813 651 
Ireland 2, 406 2,384 1,816 1,389 
Netherlands 630 989 
lJ.K. 15,408 2,836 12,831 3,570 
Unallocated 
Total Manx 19,283 16,287 
Total Mourne 5,220 4,959 

~ 1m .1UQ 

1 ~ 1 2. 
France 1 
Ireland 748 1,054 762 578 
Netherlands 
U.K. 9,382 696 7,897 1, 375 
Unallocated 
Total Manx 10,130 - 8,660 
Total Mourne 1, 753 1,953 

~ .1.lli. 
1 2. 

France 
Ireland 346 514 
Netherlands 
U.K . 1,759 1,266 
Unallocated 
Total Manx 2,105 
Total Mourne 1,780 

1) Manx stock, 2) Mourne stock 
* preli.ainaJ:y 

ll1l ll.Z.d 
1 z 1 2. 

85 87 87 
2,009 1,322 610 1,761 

500 98 
9,837 1,661 7,663 700 

12,431 8,458 
2,983 2,548 

.!lli .li!!2. 

1 2. 1 2. 

100 183 198 102 

2,837 1,257 2,120 1,255 
779 401 

2,937 3,097 
1,440 1,758 

1984* 
1 2 

385 699 

1,587 1,395 

1, 972 
2,094 

177 
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I Table_z..,~. VIRTUAL PU~ULATION ANALYSIS 

I 
H~"UING I~ THF NOMTHERN INISH SEA (MANX ~LUS MOURNE H~NHING) 

CAT.C H IN !lUMBERS UNIT: thouo;ands 
----------------

197 5 1976 1917 1\1711 11179 1 9bJI 1 11111 

1 33331} 34740 302 BO 1 ~~40 ., 1 /71} sg4o ~0~ 0 
2 411240 56160 .S9040 3o\150 311an 25760 1 !i7 llo) 
3 3CJ4' 0 21)71!0 226CJO 13410 234\10 19~10 32 00 
4 101140 1 522 0 6l!i(1 671HJ 42 ~0 n520 0\10 
5 71170 45110 4' 20 '1 '1/.(1 221111 1\IIW 2300 
6 4210 2111 0 1460 D40 1 IJ)fl 910 :s.so 
7 211110 2420 910 <•70 4r)n 36{1 290 

,j+ 1640 1270 11 2(1 )50 21111 230 240 

TOTAL 14 i'63 n 1379RO 1 06'('((1 76 71HJ 1.11120 631'1 0 21111110 

I 

·-·-- - --· . ·- .. ...... - ·- '" 

1982 19d3 

~100 1305 
16030 12162 

5670 S!i'i:l 
2150 2!12 (l 

3311 445 
111 0 4!14 

140 2 55 
3ti0 )9 

31JCJ10 23128 

1CJ84 

1168 
11424 
7237 
31141 
2221 

380 
229 
479 

2'3979 

... ..... 
C» 

.. 

,. \ ," 



Table 7.4 North Irish Sea HERRING: Effort and Fishing Mortality . 

F from VPA with F generated by U.K . 

Year U.K. Total U. K. Proportion F = 
19B4 

F = 
19B4 

catch Catch of Total Catch 0 . 1 0 . 15 0 . 2 0 . 1 0. 15 0 . 2 

---· ---- ------- ---------------·- ----------·-------
1979 10,078 12,338 0.82 0.852 0.866 0.874 0 . 696 0 . 707 0 . 714 

1980 1,272 10,613 0.87 1.111 1. 196 1 . 244 0.971 1.045 1. 087 

1981 4,094 4,377 0. 94 0.359 0.440 0. 497 0 . 336 0 . 412 0 . 465 

1982 3,375 4,855 0. 70 0.232 0.310 0.371 0.161 0.215 0.258 

1983 3,025 3,933 0 . 77 0 . 126 0 . 178 0 . 226 0 . 097 0.137 0 . 174 

1984 2,982 4,066 0.73 0.100 0.150 0.200 0.073 0.110 0.147 

Correlation with U.K. effort r 0.871 0.840 0.818 

Comparison of effort and F in t wo periods 

197 9-80(Al H 8 1- 61 CBJ A.1.IJ. 

Mean Effort 2,278 577 3 . 95 

Mean F ] 0.10 0.834 0 . 167 4 . 99 

Assuming 1984 F 0.15 0 . 876 0.219 4 . 00 

0 . 20 0 . 901 0 . 261 3 . 45 

U.K. Effort 

Trawler Arrivals 

------ --- -- -----
2,652 

1 !904 

918 

389 

513 

486 

~ ...., 
"' 



T!!blA_]_._5, VIRTUAl POPULATION ANALYSIS 

HfHHIN6 IN THE NORTHEHN IRISH SEA (MANX PLUS HOUHNE HEHRIN G) 

FJSiiWG I~ORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = .1 0 
----------------------------·-

1975 19 ."(6 1 y 1"f 1Y7H 197Y 1980 1 \11!1 19112 1 \I B3 1984 

1 .277 ,4 oo .2Y4 .191 .2 !i7 .10;' .0711 .(164 ,1)19 .022 
2 • 1!5 1 .1!94 .96/ .1>16 ,H46 1.7.1~ ,40H • 331! ,HI2 .150 
3 • 94 3 1, 01 "I 1.034 .96!> • 909 1. 3i 0 .3115 .224 .1 09 .1 50 
4 • 815 1 .1 02 1. ons .Y13 • Ill•?. .902 • 62\1 .445 • 141! .150 
) • 961 .8ll6 1.0"/ll ,bil~ • ]1;, ., 1 .137 .!>76 .1 22 .LSI:! .1 50 
6 .677 1. 014 ,699 1.010 1. 057. • 74Y .4Yl -~ 311 .236 .1 50 
7 • 8d0 .950 • <J<Jfl .7?.() ,t~bn 1.2~ll .!ill() .360 ,200 .1 50 

d+ ,IIllO .950 • 9\10 .no .1160 1.220 .5 ()() .360 .200 .1 50 

c 2- nw .snl • 9!1 1 • '190 • /1 f .1166 1 .1 Y6 .440 .310 .1l8 .1 50 

~ 



Tahlfl_Z.!.§. VIRTUAL POPULATION ANALYSIS 

HF.RIIING It: THE NORTHERN IRISH SEA U1ANX f'LUS IIOUHNE HERRING) 

STOCK SIZE Ill NUt1UERS UN IT: thousands 

AIOMASS TOTALS UNIT: tonnes 

ALL VALUES, EXCEPT THOSE REFE~RlNG TO T~E SPAWNIN& STOCK ARE GIVE~ FOR 1 JANUAHY; THE SPAWNI~G 

SJOCK DATA REFLECT THE STOCK SITUATION AT SPAWNI~G TIME, WHEREUY THE FOLLOWING VALUES ARE 
U~ED: PROPORTION OF ANNUAL F OEFORE Sf'AWNlNr.: .900 

PROPORTION OF ANNUAL M BEFORE Sf'AWNING: .7~0 

1975 1976 11177 197/l 1\119 19Sn 1 'I ~1 1\182 1\lll3 19~4 1\lllS 

1 144513 101195 7 124549 93b40 54515 60631 liH 011 !1605 \1 71519 80000* 0 
2 1171127 9914 2 65uo7 .i3Y7b 6'11177 3H1 t•O 411314 58631J 73023 634 72 4\191 !I 
3 6732 R 33n1 366\18 2?.~\1() 41U311 271!.<~ 1 02 l5 2\1~ 51! 37859 5452 9 49432 
4 202119 23737 11 fJ\Id 11 U1 2 II 'In 1495b o24'1 CJ264 214 54 2d\141 4&.4 67 
5 132 ;JS 11129 7'1 3 5 3C:J7b 42Yr) 303C> 54\11 3015 36j 1 16735 225 3\1 
6 IJ94 7 4591 3rD2 219b 1C.il1 1 (lU3 J!l2 2792 2415 21i 63 13033 
7 37~6 411 5 1 ~ 0\1 D64 l24 5::>1 77'1 4H5 14 76 1)' 2~ ~230 

u+ 2924 21 5\1 ll:l 5 u tn ~2 5 34[) 63tl 1317 ~41 3~ ()\1 41 55 

TOTAL NO 348R4 9 21!4 755 251541 2'1 996'1 1 d0!d1 14663\1 143l21l 1 Rl$22'1 211 'II R 251874 
S PS NO lldll33 6K934 51 "6d 611 71 )2307 291!41 4o1 3 !> ?lts56 10744 9 13 57 04 
TOT .BI0~1 4119.'14 3?944 .j7.304 21311\12 2(,jj7 203o6 1blll5 245114 311616 37205 
SPS 810'1 15 ·~86 11955 8721 9\199 9007 5 I i'2 76'13 1 2<~ 117 19107 244 80 

• Input from stock/recruit relationship: see text. 

~ 



Table 7.7 Age distribution (%) of HERRING in survey 

within 12 mile limit of Northern Ireland. 

Jun-Dec 1984. 

Age 

(W-rings) 

2 

3 

4 

5 

6+ 

Northern area 

(54° 15'N-54°40'N) 

15 

33 

24 

15 

9 

4 

Southern area 

(53°50'N-54° 15'N) 

36 

35 

15 

8 

4 

2 

182 

Commercial 

trawl fishery 

3 

34 

31 

18 

10 

4 



Table 8.1 

-
AGE 1!Ui9 

1 4.520 
2 78.410 
3 8.274 
4 5.178 
5 10.015 
6 2.841 
7 1.389 
8 1.179 
9 0.609 

10 0.424 
11 0.286 
12 0.139 
13 0.109 
14 0.074 

JUVENILE 78.943 
ADULT 34.504 
TOTAL 

20.913 teJI'l'CH 
AGE 1976 

1 0.614 
2 9.848 
3 3.908 
4 34.144 
5 7.009 
6 5.481 
7 1.045 
8 0.438 
9 0.296 

10 0.134 
11 0.092 
12 0.001 
13 0.001 
14 0.001 

JUVENILE 9.573 
ADULT 53.439 
TOTAL 17 . 168 
CATCH 

AGE 1983 

~ 
_1.470 
22.422 

3 151.198 
4 30.181 
5 21.525 
6 8.637 
7 14.03.7 
8 13.666 
9 3.715 

10 2.373 
11 3.424 
12 0.552 
13 0.100 
14 0.003 

JUVENILE 78.323 
ADULT 194.960 
TOTJIL 
CATCH 58.665 

183 
Catch i.n nUIIIbers, mi.llions and catch in weJ.qhts, 
tonnes. Icelandic summer-spawning herring. 

1970 1971 1972 1973 1974 1975 

2.003 8.774 0.147 0.001 0.001 1.518 
22.344 13.071 0.322 0.159 3.760 2.049 
33.965 5.439 O.B1 0.678 0.832 31.975 

4.500 13.688 0.163 0.104 0.993 6.493 
2.734 3.040 0.264 0.017 0.092 7.905 
4.419 1.563 0.047 0.013 0.046 0.863 
1.145 3.276 0.028 0.006 0.002 0.442 
0.531 0.748 0.024 0.006 0.001 0.345 
0.604 0.250 0.013 0.003 0.001 0.114 
0.195 0.103 0.009 0.003 0.001 0.004 
0.103 0.120 0.003 0.001 0.001 0.001 
0.076 0.001 0.001 0.001 0.001 0.001 
0.061 0.001 0.003 0.001 0.001 0.001 
0.051 0.001 0.001 0.001 0.001 0.001 

23.167 16.899 0.376 0.065 3.285 3.973 
49.564 33.176 0.780 0.929 2.448 47.739 

15 . 779 10 . 975 0 . 31 0 0 .255 1.274 13 . 280 
1977 1978 1979 1980 1981 1982 

0.705 2.634 0.929 3.147 2.283 0.454 
18.853 22.551 15.098 14.347 4.629 19.187 
24.152 50.995 47.561 20.761 16.771 28.109 
10.404 13.846 69.735 60.728 12.126 38.280 
46.357 8.738 16.451 65.329 36.871 16.623 

6.735 39.492 8.003 11.541 41.917 38.308 
5.421 7.253 26.040 9.285 7.299 43.770 
1.395 6.354 3.050 19.442 4.863 6.813 
0.524 1.616 1.869 l. 796 13.416 6.633 
0.362 0.926 0.494 1.464 1.032 10.457 
0.027 0.400 0.439 0.698 0.884 2.354 
0.128 0.017 0.032 0.001 0.760 0.594 
0.001 0.025 0.054 0.110 0.101 0.075 
0.001 0.051 0.006 0.079 0.062 0.211 

22.321 35.502 33.011 18.438 12.764 22.889 
92.744 119.396 156.750 190.290 130.250 188.979 

28.924 37.333 45.072 53.269 39.544 56.528 
1984 

0 .418 
17.904 
32.045 

140.481 
16.937. 

7.069 
3.892 
4.087 
4.U9 
1.817 
0.201 
0.253 
0,258 
0.003 

23.tll 
205.443 

49.993 

- -------r--- - - ----· L 



Table 8.2 

AGE 1969 

1 82.0 
2 157.0 
3 195.0 
4 264.0 
5 284.0 
6 304.0 
7 339.0 
8 372.0 
9 379.0 

10 390.0 
11 376.0 
12 401.0 
13 409.0 
14 414.0 

AGE 1976 

1 103.0 
2 189.0 
3 243.0 
4 281.0 
5 305.0 -
6 335.0 
7 351.0 
8 355.0 
9 395.0 

10 363.0 
11 396.0 
12 396.0 
13 396.0 
14 396.0 

AGE 1983 
1 59 . 3 
2 131.7 
3 179.7 
4 218.1 
5 259.9 
6 308.6 
7 328.7 
8 356.5 
9 370.2 

10 406.9 
11 436.6 
12 458.6 
13 429.9 
14 471.5 

Weight at age, in grammes, Icelandic summer 

spawners. 

1970 1971 1972 1973 1974 

85.0 88.0 96.0 90.0 80.0 
169.0 165.0 177.0 199.0 189.0 
216.0 237.0 278.0 257.0 262.0 
263.0 273.0 332.0 278.0 297.0 
312.0 301.0 358.0 337.0 340.0 
329.0 324.0 379.0 381.0 332.0 
338.0 346.0 410.0 380.0 379.0 
357 . 0 368.0 419.0 397 . 0 356.0 
378.0 390.0 470.0 385.0 407.0 
396.0 409.0 500.0 450.0 410.0 
408.0 412.0 500.0 450.0 410.0 
425.0 420.0 500.0 450.0 423.0 
430.0 442.0 500.0 450.0 423.0 
450.0 450.0 500.0 450.0 423.0 

1977 1978 1979 1980 1981 

84.0 73.0 75.3 68.9 60.8 
157.0 128.0 145.3 115.3 140.9 
217.0 196.0 182.4 202.0 190.5 
261.0 247.0 230.9 232.5 245.5 
285.0 295.0 284.7 268.9 268.6 
313.0 314.0 315.7 316.7 297.6 
326.0 339.0 333.7 351.6 329.8 
347.0 359.0 350.4 360.4 355.7 
364.0 360.0 366.7 379.9 368.3 
362.0 376.0 368.3 382.9 405.4 
358.0 380.0 370.6 392.7 381.5 
355.0 425.0 350.0 390.0 400.0 
400.0 425.0 350.0 390.0 400.0 
420.0 425.0 450.0 390.0 400.0 

1984 
49. 3 

131.4 
188.6 
216.8 
244.9 
276.9 
314.6 
321.7 
350.7 
333.8 
361.9 
446.3 
417.4 
392.3 

184 

1975 

110.0 
179.0 
241.0 
291.0 
319.0 
339.0 
365.0 
364.0 
407.0 
389.0 
430.0 
416.0 
416.0 
416.0 

1982 

65.0 
141.0 
186.1 
217.3 
273.7 
293.3 
323.0 
353.8 
384.6 
388.7 
400.4 
393.5 
390.3 
419.5 
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Table 8.3. 

PropOrtion of ITBture herring in each group. Based on sanples taken in Sept.­

Dec. by prrse seine and pelagic trawls. 'Ihe number of herring analysed are 

given in the brackets. 

Rings 1960 1961 1962 1963 1964 1965 

2 0.28 (254) 0.13 (128) 0.04 (78) 0.54 (13) 0 (90) 0.05 (141) 

3 0.79 (179) 0.79 (229) 0.46 (82) 0.96 (45) 0.85 (114) 0.75 (177) 

4 0.99 (81) 0.97 (179) 0.83 (117) 0.97 (69) 0.99 (78) 1.0 (122) 

5 0.96 (85) 0.98 (58) 

~s 1966 1967 1968 1969 1970 1971 

2 0.05 (279) 0.02 (121) 0.02 (139) 0.08 (1595) 0.22 (970) 0.38 (436) 

3 0.52 (195) 0 .41 (472) 0.67 (141) 0.73 (165) 0.89 (1271) 0.98 (318) 

4 0.95 (170) 0.85 (136) 0.97 (328) 0.99 (104) 1 1 

I 

Rings 1972 1973 1974 1975 1976 1977 

2 0.20 (157) 0.64 (74) 0.14 (662) 0.27 (163 0.13 (611) 0.02 (948) 

3 1.0 (5) 0.99 (132) 0.94 (86) 0.97 (2053) 0.90 (143) 0.87 (263) 

4 1 1 1 1 1 (1018) 1 (121) 

~gs 1978 1979 1980 1981 1982 1983 

2 0.04 (714) 0.07 (366) 0.05 (417) 0.03 (185) 0.05 (718) 0.0 (302) 

3 0.78 (1012) 0.65 (835) 0.92 (290) 0.65 (390) 0.85 (342) 0.64 (1471) 

4 1.0 (174) 0.90 (907) 1.0 (808) 0.99 (178) 1.00 (466) 1.0 (218) 

~s 1984 

2 0.01 (157) 

3 0.82 (259) 

4 1.00 (1134) 
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Table 8.4 Stock abundance and catches by age groups (x 10- 6
) 

of Icelandic summer spawners . Rings are referred 
to the year 1984 

Year 
class 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

1972 

and 

earlier 

[4+ 

Rings 
in 
1984 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

~ 11 

Acoustic 
survey 
estimate 
Jan. 1985 

38.9 

87.8 

73.2 

461 . 0 

83 . 1 

40.4 

19 . 5 

20 . 9 

23.0 

10 . 9 

18.2 

677.0 

Catches 
in 
1984 

0 . 4 

17.9 

32.0 

140.5 

16.9 

7 . 1 

3.9 

4 . 1 

4.5 

1 . 8 

0.7 

179.5 

F in 
1984 

0 

0.18 

0 . 29 

0.25 

0.18 

0.15 

0.17 

0 . 17 

0.17 

0 . 14 

0.04 

0.22 

Stock in 
number at 
1 Jan. 1984 

* 

439 . 5 

114.0 

133.3 

666. 1 

107.6 

53.5 

26.2 

27.5 

30.2 

14 . 5 

18.8 

944.4 

*Estimated from acoustic survey estimate in Jan. 1985 and 

catches in 1984. 

Acoustic 
Survey 
estimate 
Dec. 1983 

235 

410 

940 

102 

49 

19 

34 

33 

12 

21 

1, 210 
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Table 8.5 Icelandic summer spawners. Fishing mortalities. 

AGE 1969 1970 1971 1972 1973 1974 1975 

1 0.107 0.064 0.140 0.002 o.ooo o.ooo 0.009 
2 0.849 0.947 0.647 0.006 0.002 0.011 0.021 
3 0.591 1.020 0.554 0.010 0.014 0.012 0.106 
4 0.657 0.661 1.542 0.025 0.009 0.024 0.107 
5 o. 722 o. 779 1.193 0.083 0.003 0.009 0.237 
6 0.829 0. 726 1.354 0.040 0.005 0.009 0.097 
7 0.920 0.855 2.009 0.059 0.006 0.001 0.098 
8 0.899 1.014 3.213 0.055 0.015 0.001 0.165 
9 0.857 l. 717 2.353 0.628 0.008 0.003 0.146 

10 0.943 0.655 1.963 0.485 0.253 0.003 0.012 
11 1.219 0.548 0.989 0.223 0.080 0.112 0.003 
12 1.110 1.204 0.008 0.016 0.097 0.097 0.141 
13 0.799 3.564 0.035 0.027 0.018 0.119 0.119 
14 0.700 1.000 1.000 0.040 0.010 0.020 0.150 

AVERAGE WEIGHTED BY STOCK IN NUMBERS 
AVE 4-14 0.751 0.765 1.578 0.047 0.007 0.019 0.148 

AGE 1976 1977 1978 1979 1980 1981 1982 

1 0.001 0.002 0.018 0.005 0.013 0.002 0.001 
2 0.068 0.041 0.072 0.124 0.085 0 .021 0.020 
3 0.046 0.210 0.135 0.190 0.224 0 . 122 0.157 
4 0.141 0.149 0.160 0.246 0.349 0.177 0.395 
5 0.145 0.257 0.162 0.259 0.341 0.329 0.348 
6 0.229 0.181 0.323 0.195 0.261 0 .339 0.591 
7 0.147 0.330 0.270 0.325 0.323 0.233 0.626 
8 0.120 0.266 0.702 0.156 0.382 0.250 0.316 
9 0.187 0.184 0.492 0.403 0.116 0 . 437 0 . 556 

10 0.228 0.325 0.501 0.242 0.561 0.081 0.638 
11 0.367 0.059 0.632 0.417 0.557 0.696 0.240 
1 2 0.004 1.130 0.043 0.081 0.001 2 .175 1.359 
13 0.183 0.004 0.605 0.168 0.388 0.158 1.915 
14 0.150 0.250 0.250 0.250 0.350 0.350 0.500 

AVERAGE WEIGHTED BY STOCK IN NUMBERS 
AVE 4-14 0.149 0.229 0.264 0.255 0.335 0.303 0.490 

AGE 1983 1984 
1 0.004 0.001 
2 0.085 0.050 
3 0.195 0.150 
4 0.225 0.250 
5 0.358 0.170 
6 0.273 0.170 
7 0.395 0.170 
8 0.358 0.170 
9 0.254 0.170 

10 0.349 0 . 170 
11 0.391 0.040 
12 0.073 0.040 
13 0.777 0.040 
14 0.300 0.040 

AVERAGE WEIGHTED BY STOCK IN NUMBERS 
AVE 4-14 0.293 0.224 



Table 8.6 Icelandic summer spawners. 
188 

VPA stock size in 
number (x10-6 ) and spawning stock biomass at 
1 July. 

AGE 1969 1970 1971 1972 1973 1974 1975 

1 46.823 33.785 70.557 91.799 413.609 113.835 176.265 
2 143.018 38.074 28.666 55.510 82.924 374.146 103.016 
3 19.396 55.372 13.369 13.576 49.921 74.881 334.966 
4 11.242 9.721 18.075 6.949 12.160 44.526 66.964 
5 20.344 5.275 4.541 3.499 6.133 10.904 39.345 
6 5.263 8.942 2.190 1.246 2.916 5.533 9.779 
7 2.409 2.079 3.914 0.512 1.083 2.626 4.963 
8 2.073 0.869 0.800 0.475 0.436 0.974 2.374 
9 1.104 0.763 0.285 0.029 0.407 0.389 0.880 

10 0.724 0.424 0.124 0.025 0.014 0.366 0.351 
11 0.422 0.255 0.199 0.016 0.014 0.010 0.330 
12 0.216 0.113 0.134 0.067 0.011 0.011 0.008 
13 0.207 0.064 0.031 0.120 0.060 0.009 0.009 
14 0.154 0.084 0.002 0.027 0.106 0.053 0.008 

JUVENILE 183.749 69.573 87.892 131.211 443.961 440.093 261.515 
.~o. stock. 
biomass 16.699 19.873 l3. 259 10.659 29.159 46.416 116. Oll 

AGE 1976 1977 1978 1979 1980 1981 1982 

1 540.436 379.437 152.570 205.124 257.040 1117.413 321.405 
2 158.048 488.423 342.659 135.547 184.721 229.587 1008.906 
3 91.265 133.649 424.023 288.621 108.307 153.510 203.339 
4 272.714 78.865 98.006 335.238 216.004 78.297 122.972 
5 54.424 214.335 61.480 75.532 237.165 137.874 59.333 
6 28.099 42.588 149.954 47.332 52.736 152.655 89.791 
7 8.028 20.223 32.141 98.235 35.231 36.768 98.384 
8 4.070 6.272 13.158 22.202 64.194 23.073 26.342 
9 1.820 3.267 4.351 5.900 17.193 39.657 16.263 

10 0.688 1.366 2.459 2.407 3.567 13.850 23.173 
11 0.314 0.496 0.893 1.348 1. 709 1.842 11.552 
12 0.298 0.197 0.423 0.430 0.804 0.886 0.831 
13 0.006 0.268 0.058 0.366 0.358 0.726 0.091 
14 0.008 0.005 0.242 0.028 0.280 0.220 0.561 

JUV:>NILE 687.064 875.466 574.808 438.905 441.189 1394.625 1303.938 
Sp.stock" 
biomass 125.531 126.108 166.243 182.925 186.'!57 1"55.489 162.257 

AGE 1983 1984 
1 427.707 439.464 
2 290.388 385.607 
3 894.654 241.449 
4 157.296 665.985 
5 74.991 113.684 
6 37.927 47.448 
7 44·.999 26.124 
8 47.618 27.433 
9 17.374 30.131 

10 8.438 12.196 
11 11.077 5.385 
12 8.219 6. 778 
13 0.193 6.912 
14 0.012 0.080 

JcVENILE 1040.171 864.676 
Sp~stock 
bioma~s 208.052 249.969 
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Table 8.7 Input parameters used in catch prediction for the 

Icelandic summer-spawning (Div. Val HERRING. 

Rings Stock in number Proportional F Mean weight in catch 

(in ·oooJ at 1 / 1 19 85 and i n spawning s toc k 

1 400 000 0.005 60 

2 397 246 0.15 135 

3 331 895 0.5 175 

4 188 041 1.0 225 

5 469 312 250 

6 86 784 280 

7 36 221 315 

8 19 942 325 

9 20 941 350 

10 23 001 350 

11 9 310 360 

12 4 681 400 

13 5 893 400 

14 6 009 400 
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Figure 2.2 . Sub-areas used for calculation of IKMT- indices with ra ising factor 
used to raise mean No./rectangle for each sub-area (based on 
maximum number of rectangles sampled in any year). 
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figu re 2. 4. Mean length (em) and abundance (No./hour) of component length groups 193 
of 1-group herring (1983 year class) in 1985 IYFS. 
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Figure 2.4 (cont'd). 
(b) Components 3-5. 
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Figure 2.5. Relationship between VPA estimate of 2-ringers in the Downs stock and survey indices. 
(a) 0-group Downs component in English surveys; 
(b) 1-group Downs component in IYFS 
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Figure 2.6. Area sub-divisions on acoustic survey of Division IVa 
used in Table 2.10. 
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Figure 2.7 . Scatter diagram and regression line of VPA estimate of spawning stock biomass in 
Division IVa against larval index in Division IVa (Buchan included) 
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Figure 2.9 (ctd) FISH STOCK SUMMARY 
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Figure 2.10. Closed areas for sprat fishing in 1985 (shaded) 
according to £C regulation of 19 December 1984. 
Also indicated is possible extension of box in 
eastern North Sea, to allow exemptions for small 
beat fisheries in present box (see text). 
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Figure 3.1. Mean vertebral counts (VS) per length group of 1-group 
HERRING from IYFS 1985 in Division Ilia. Each point 
includes more than 10 herring. 
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Figure 4.1. CELTIC SEA HERRING. Comparison of SSB/Larval abundance 

index for autumn and winter spawners. 

Winter Spawners 

0 F = 0.1 

0 F = 0.2 

f::l F = 0.3 

84 
0 

84 
• • 
83 

6. 
84 

6. 
83 

• Autumn spawners 

• 
81 

0 
84 

6. 
82 

0
.82 

83 

• 
79 

0 
82 

1.0 

SSB/LAI Ratio 

0 
83 

80 
• • 78 0 

62 

2.0 3.0 



Fisure 1· ?. 

FISH STOCK SUMMARY 
STOCK: Autumn Spawners - Celtic Sea VII, 

10-04-1985 

Trends Ln ~LeLd and fLshLng martaLLty (F) Trends Ln spawntng stock bcomass !55BJ 
and recruLLmenl IRJ 

t"l 
I 

s 
X 

(f) 
Q) 

c 
c 
0 

E-< 

"' 
~ 
Q) 

~ -' 
>-< 

-- YLeLd •••• F 

30~~~=~= 
28 

26 

2i 

22 

20 

18 , , 

16 

14M-

12 " 

JO M-

8 

6· 

1!1'/~ I n?~ 1!1711 

Year 

A 

191!0 190~ 

1.1 
3 

1.3 r--..."' 

0 
1.2 .,_) 

N 
1.1 (J) 

Q) 

J.D ~ 

0.9 ~ 
~ -' 

0.8 c; 
.,_) 

0.7 5 
:;:::: 

0.6 m 
c 

~ -' 
0.5 L 

(f) 

~ -' 
0 . 1 L__ 

Q) 

0.3 ~ 
L 

0.2 ~ 

0.1 

0.0 
!90~ 

cr:: 

t"l 
I 

100 

90 

0 80 

X 

(f) 
Q) 

c 
c 
0 

E-< 

"' 
Q) 

E 
~ -' 
.,_) 

c 
3 

70 

60 

50 

40 

g_ 30 
(f) 

fD 20. 
({) 
({) 

10 

--558 · · · - R 

p: .L 

197~ 1976 1970 1900 1991 

RecruLtment year cLass, 558 ~ear 

B 

!80 

160 Q) 
m 
0 

140 b 
lD 
I 

120 s 
X 

100 
0 z 

80 "' 
.,_) 

c 
Q) 

60 3 
~ -' 
::> 
L 

• iO o 
Q) 

"" 
- 20 

0 
1!in<1 

ctd. 
N 

~ 



Q. 
::> 
0 
L 
m 

L 
Q) 
Q. 

rn 

"' 
" "U 
_J 

Q) 
. J ,... 

l'ieyro 4 , 2 (ctd) FISH STOCK SUMMARY 
STOCK: Autumn Spawnen - Celtic Sea VII 

10-04-1985 

Long term ~Leld and spawncng stack bcomoss lkgJ Short-term ~ c eld and s powncng stock bLomos s 

-- Yl. eld 
. ___ sse - YLel d •••• SSB 

f 0, 1 fmx f f1111X 
o. 15 3.0 10 

0 . 1 

0 . 14 2.8 

o . 13 2 . 6 Q. 35 
::> 

0.12 .. 2. 4 0 ,.., 
L I m Cl 30 0 . 11 2.2 - -...._ 

X 
0 , 10 2 .0 m IJ) 

"" QJ 25 
0.09 1.8 :.:; c 

c 
0 Q) 

o.oe 1.6 E ...... 
. ~ 

" 20 .... 
0.07 1. '4 <.D m 

c OJ 

0.06 1.2 · ~ ~ 
15 

3 c 
0 . 05 1. 0 g_ .~ 

IJ) 
'U 

0.04 0.8 _J 

·' Q) 10 
0 .J 

0 .03 0.6 co )-< 

(/') 

0.02 0.4 (/') 5 

0.01 0 . 2 

0.00 0.0 o-

80 
t'l 
I 

s 
70 

X 

IJ) 

QJ 

6o § 
0 ..... 

" so ru 
E 
.~ ., 

40 g' 
.~ 

c 
3 
0 

30 g.-
., 
0 

20" ro 
~ 
c 

10 _j 

CD 
({) 
(/') 

0 
0.05 0.10 0 , 15 0 , 20 0 . 25 0 , 30 0.35 0 . 40 0 , 15 o .so 0. 55 0.60 0 . 05 0.10 0.15 0.20 0.25 0 . 30 0.35 0.10 0.45 0. 50 0.55 0 .60 

Average FcshLng Mortalct~ ages 2 to 7,W Average FLshc ng Mor toLLt~ ages 2 to 7,W 

c D 

N 
0 

"' 



Q 
:J 
0 
L 
m 

L 
()) 
Q 

m 

"' X 

-o 
....) 

()) 

·-' 
;H 

Fjgure 4 -) 
FISH STOCK SUMMARY 

STOCK: Winter Spawners - Celtic Sea VII 
10-04-1985 

Long term ~ceLd and spowncng slack bcomass (kgl Short-term ~ceLd and spawncng slack bcomass 

-- YLeld 

0.15 

0.14 

0.13 

0.12 

0.11 

0.10 

0.09 

0.08 . 

0.07 

0.06 . 

0.05 

0.04 

0 , 03 ·-

0.02 

0.01 

0.00 
0.05 

Average 

·--- SSB 

FO.l 

: 

F. 

0.10 0.15 0.20 o.25 o.3o 0.35 o:1o 

Fcshcng MortaLct~ ages 1 to 7,W 

c 

2.8 

2.6 a. 
:J 

2.4 ~ 
m 

2.2 ~ 

" 2.0 m 

"' I.B :o: 
()) 

1.6 E .. ) .... 
1.1 

01 
c 

1. 2 ·c: 
~ 

1, 0 g_ 
(!) 

0.8 .... 
a 

0.6 CD 
(f) 
(f) 

0.4 

0.2 

0.0 

30 

2B 

26 

n 21 
I 

0 
~ 22 
X 

(!) 
20 

()) 

c IB c 
a 
~ 16 
X 

<D 14 
CD 

~ 12 

c 
!0 ·-' 

-o 
....) 

()) 

·-' 
;H 

-- YLeld .••• SSB 

fO. I 

0.05 0.1 0 0 . 15 0 .20 0 .25 0 .30 

Average Fcshcng MortaLcl~ ages 1 

D 

n 
88 b 
~ X 

~ = c 
~ 5 
~ 

~ X 

()) 
~ E . .) 

.... 
76 

m 
c 

74 · -' 
c 
:> 

72 g_ 
fJ) 

70 .... 
0 

6B "-
ro 

66 ~ 

64 _s 
62 Bl 

(f) 

60 
o . 35 o : 1o 

to 7,W 
N 
0 ..... 



208 

Figure 5.1. Boundaries of new HERRING unit stocks west of Scotland and 
Ireland. 



Figure 5.2. HERRING in Division VIa North. 
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Figure 5.4. 
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Figure 5.5. HERRING in Division VIa North 212 
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Figure 5.6. Scatter diagram of weighted mean F on 2-9 ringers 
in Clyde HERRING (based on input F of 0.2) plotted 
against number of days absence from port. 
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Figure 8.1. (cont•d) FISH STOCK SUMMARY 
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