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Table 2.1.1 HERRING. Catch in tonnes 1974-85 North Sea, Sub-area IV and 

Division VIId by country. (National catches as officially 

reported, unless othenrise annotated.) 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) 
UK (Scotland) 3 

USSR 

Total North Sea 

Country 

Belgium 
Oemnark 
Faroe Islands 
Finland 
·France 
German Dem.Rep. 
Germany, Fed.Rep. 
Iceland 
Netherlands 
Norway 
Poland 
Sweden 

g~ ~ ~~~~~~~~) 3 

USSR 

Total North Sea 

Total including 
unallocated catche:> 

1974 1975 1976 

603 2,451 2,451 
34,841 
14,378 

1,034 

61,728 115,616 
26,161 1 25,854 

12,548 
3,268 

12,470 
29,017 
351106 
401 975 

9,850 
3,561 
5,699 

15,034 
18,096 

275,116 

1980 

4,431 

5,527 

147 

509 
2,165 

77 
610 

13,466 

60,994 

20,391 
2,689 
6,953 

16,286 
38,416 
34,183 

7,069 
6,858 
6,475 
8,904 

20,653 

14,468 
2,624 
1,654 
9,412 

20,146 
27,386 

7,072 
4, 777 
9,662 

15,015 
10,935 

312,798 174,834 

1981 1982 

9,700 
21,146 67,851 

15,099 15,310 

2,3002 3492 

7,700 22,300 
70 680 

303 3,730 
45 11780 

46,663 122,056 

140,972 235,925 

1 supplied by Fiskiranns6knarstovan. 

1977 

57 
12,769 

8,078 

11613 
2 

221 

4,134 
4,065 

2 
31 ()•16 
3,224 
8,159 

78 

46,010 

1983 

5,969 
10,468 

16,353 

1,837 

40,045 
32,512 

284 
111 

171260 

133,794 

317,124 

1978 

4,359 
40 

21119 

24 

18 
1,189 

2,843 
437 

4 

11,033 

1984 

5,080 
381777 

20,320 

11,609 

44,308 
98,714 

886 
1,689 

31,393 

252,776 

317,263 

2 From Federal Republic of Germany national statistics compiled by 

Federal Research Board for Fisheries, Hamburg. 

3 catches of juveniles from Moray Firth not included. 

4unofficial as reported by W G members. 

5 Preliminary. 

1979 

10,546 
10 

2,560 

10 

3,617 

2,253 

162 

191158 

3,482 
127,755~ 

9, 724 

80,0204 

157,9194 

2,442 
4,791 4 

55,795 

460,494 

5291 969 

77 
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Table 2.1,2 HERRING, catch in tonnes in Division IVa West. 

Country 1980 1981 1982 1983 1984 1985 
Denmark 687 11,357 3,155 4,282 26,786 76,856 France 651 1,851 1,970 680 1,408 989 Germany, Fed.Rep 

1,542 12,092 5,585 Netherlands 
15,745 191 143 47,370 Norway 
16,971 21,305 10,383 UK (Scotland) 18 2 1,706 16, 136 24,634 52,100 Sweden 

213 
Unallocated 1,762 6,492 300 3,955 24,030 4,930 
Total 3,118 19,702 7,179 61,738 129,398 198,213 
1 Included in Division IVb. 

Tabl~ HERRING, catch in tonnes in Divisions IVa East. 

country 1980 1981 1982 1983 1984 1985 
Denmark 491 126 
Norway 21 70 680 49,125 109,993 UK (Scotland) 257 74 
Unallocated 2,476 937 431 
Total 2,497 1,007 1, 171 688 49,325 109,993 --·----·-
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Table 2.1.4 HERRING, catch in tonnes in Division IVb. 

Country 1980 1981 1982 1983 1984 1985 

Denmark 3,733 9,689 64,205 6,050 13,808 50,899 

France 176 524 561 705 2,299 754 

Germany, Fed.Rep 147 2,300 118 2 4, 139 

Netherlands 35 219 300 4,600 

Norway 1,607 14,156 25,820 37,543 

UK (England) 76 13 3,128 40 1,9561 4,441
1 

UK (Scotland) 592 43 74 867 2,477 2' 894
2 

Sweden 71 8842 2,4422 

Unallocated 9,258 65,811 90,262 159, 124 41,294 48,765 

Total 15,624 78,380 158,567 181,313 93,140 151,879 

1 rncludes catches mis-reported from Division IVc. 

2 Includes Division IVa catches. 
3 Included in Division IVa. 

Table 2.1.5 HERRING, catch in tonnes in Divisions IVc and VIId. 

Country 1980 1981 1982 1983 1984 1985 

Belgium 9,700 5,969 5,080 3,482 

Denmark 11 100 135 53 

France 4,700 12,724 12,799 14,968 16,613 16,823 

Germany, Fed.Rep 183 295 

Netherlands 474 7,700 22,081 24,000 21,922 32,650 

Norway 482 1,385 

UK (England) 290 602 71 571 1 3502 

UK (Scotland) 
799 

Unallocated 37,418 21,069 23,307 17' 606 1,788 15,780 

Total 43,086 41,883 68,652 64,430 46,027 69,8843 

1 Includes 520 tonnes coastal spring-spawning herring. 

2 Includes 269 tonnes coastal spring-spawning herring. 

3 Includes 905 tonnes coastal spring-spawning herring. 
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Table 2 1.6 HERRING. North Sea catch in millions of fish by age. 

Age in winter rings Year/Area 
Total 0 5 >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 91552.5 815.2 59.3 6.1 1. 6 0.7 0.3 0. 4 0.1 0.1 101436.3 
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 91556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3.6 1.1 101963.0 
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 101029.1 11068.7 161.7 35.9 13.0 1.6 1. 4 111311.4 
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 101029.9 11146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12.2 121128.2 
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 21187.3 457.4 266.1 63.5 29.8 9.4 4.3 2.7 2.4 1.7 31024.6 
IVc + VIId 2.1 13.7 172.6 116.6 33.0 22.6 2.0 0.5 0.4 363.5 
Total NS 21 189.4 561.1 986.5 417.1 189.9 77.8 21.7 24.2 10.6 17.8 41496.1 
1985 

IVaW of 2°E 37.7 509.1 468.4 161.5 57.8 15.0 11. 1 8.4 10.2 11279.2 
IVaE of 2°E 56.8 34.6 162.7 340.2 104.4 34.4 13.4 4.6 3.1 2.8 757.0 
IVb 11236,1 11534.8 237.3 210.0 57.6 19.6 6.7 2.9 1. 6 2.8 31309.4 
IVc + VIId 13.1 314.1 169.0 44.1 12.3 8.4 1. 4 0.1 0.2 562.7 
Total NS 11292,9 11620.2 11223.2 11187.6 367.6 124.1 43.5 20.0 13.2 15.9 51908.3 
catches made in the &outh Buchan area of Division IVb (see Figure 1.3.1) included in Division IVa (W of 2 E) in 1984 and 1985. 

Swedish catches included in Division IVa (E of 2°E). 



Table 2.1.7 North Sea HERRING 1985 
Millions caught by age groups (winter rings), Sub-divisions and quarters. 

0 1 2 3 4 5 6 7 8 >8 

Division Quarter 
Total 0+1 

(1984) (1983) (1982) (1981) (1980) (1979) (1978) (1977) (1976) Rings 

IVa(W of 2°E) I - 0.3 21.8 98.2 49.7 19.5 3.6 5. 1 3.5 2.6 204.4 0.3 

II - 2.9 58.4 64.7 28.2 12.7 3.9 1.1 1. 7 4.4 178.0 2.9 

III - 10.4 276.5 214.9 56.0 19.1 5.7 3.6 2.3 2.1 590.6 10.4 

IV - 24.1 152.4 90.6 27.6 6.5 1.8 1.3 0.9 1.1 306.3 24.1 

Total - 37.7 509.1 468.4 161.5 57.8 15.0 11 . 1 8.4 10.2 1,279.2 37.7 

IVa(E of 2°E) I - - 10.1 47.6 18.7 8.8 2.0 1.4 0.9 0.7 90.2 

II - 3. 1 132.0 283.5 82.5 24.3 10.8 3.0 1.9 1.7 542.8 3. 1 

Ill 34.0 18.5 17.8 5.6 0.7 0.1 0.1 - - - 76.8 52.5 

IV 22.8 13.0 2.8 3.5 2.5 1. 2 0.5 0.2 0.3 0.4 47.2 35.8 

Total 56.8 34.6 162.7 340.2 104.4 34.4 13.4 4.6 3.1 2.8 757.0 91.4 

IVb I - 888.4 41.2 28.0 5.8 1. 7 0.4 0.2 0.1 + 965.8 888.4 

II 122.4 20.8 12.0 19.3 5.7 1.8 0.9 0.3 0.2 0.1 183.5 143.2 

III 1 r 113.5 529.3 171.0 153.0 39.7 13.9 4.6 2.1 1.0 2.5 2,030.6 1 r 471.8 

IV 0.2 96.2 13.0 9.7 6.4 2.2 0.8 0.3 0.3 0.1 129.2 96.4 

Total 1,236.1 1,534.7 237.2 210.0 57.6 19.6 6.7 2.9 1..6 2.7 3,309.1 2, 770.8 

IVc + VIId I 0.4 10.2 69.8 19.8 4.9 3.0 0.3 + 0.2 108.6 0.4 

II - - + 1.0 0.8 0.3 0.1 - - - 2.2 

Ill - - + 0.3 0.4 0.3 0.1 - 0.1 - 1. 2 

IV - 12.7 303.9 97.9 23.1 6.7 5.2 1.1 - - 450.6 12.7 

Total - 13.1 314.1 169.0 44.1 12.3 8.4 1.4 0.1 0.2 562.6 13.1 

(X) 

+ = <0.1 
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Table 2 1.a Millions of HERRING caught annually per age group (winter rings) in the North Sea 1970-85. 

Winter Rings Year 
Total 0 5 >8 

1970 898. 1 11196,2 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. a 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 2,189.4 561.1 986.5 417.1 189.9 77.8 21.7 24.2 10.6 17.8 4,496.1 
1985 1,292.9 1,620.2 1,223.2 1,187.6 367.6 124.1 43.5 20.0 13.2 15.9 5,908.3 
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Iable 2.:1 9 Percentage age compositions of NORTH SEA HERRING 

(2-rings and older), 1985. 

2 3 Total No. 

Division Quarter Older caught 

(1982) ( 1981) (millions) 

IVa(W of 2° E) I 10.7 . 48.1 41.2 204.1 

II 33.4 37.0 29.6 175. 1 

III 46.8 37.0 16.2 580.2 

IV 54.0 32. 1 13.9 282.2 

Total 41.0 37.7 21.3 1,241.6 

IVa(E of 2° E) I 11 . 2 52.8 36.0 90.2 

II 24.5 52.5 23.0 539.7 

III 73.3 23. 1 3.6 24.3 

IV 24.6 30.7 44.7 11 . 4 

Total 24.4 51 . 1 24.5 665.6 

IVb I 53.2 36.2 10.6 77.4 

II 29.8 47.9 22.3 40.3 

III 44. 1 39.5 16.4 387.8 

IV 39.6 29.6 30.8 32.8 

Total 44. 1 39.0 16.9 538.3 

IVc + VIId I 9.4 64.5 26. 1 108.2 

II 0. 1 45.5 54.4 2.2 

III 0. 1 25.0 74.9 1. 2 

IV 69.4 22.4 8.2 437.9 

Total 57.2 30.8 12.0 549.5 

IVa + IVb I 19.7 46.8 33.5 371.7 

II 26.8 48.7 24.5 755.1 

III 46.9 37.6 15.5 992.3 

IV 51.5 .'31. 8 16.7 326.4 

Total 37.2 41.7 21.1 2,445.5 

Total North I 17.4 50.8 31.8 479.9 

Sea II 26.7 48.7 24.6 757.3 

III 46.8 37.6 15.6 993.5 

IV 61.8 26.4 11 . 8 764.3 

Total 40.8 39.7 19.5 2,995.0 
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Table 2. 2. 1 Predation Mortality on HERRING •1981 
MSVPA, I<ey-Run 1985. 

Age Quarter 
(winter 

Total rings) 2 3 4 

0 0. 11 0.37 0.36 0.84 
1 0.95 0. 15 0.02 0.02 1.14 
2 0.04 0.02 0.02 + 0.08 
3 0.07 0.01 0. 18 0.01 0.27 
4 + + 0.01 0.01 0.02 
5 + 0.01 0.01 0.02 0.04 
6 + + + 0.02 0.03 
7 

8 

+ < than 0.005. 





86 

Table 2.3.1 1-group HERRING abundance in International Young Fish Survey. 

Survey Year Abundance 1-group in no./hour/ VPA estimate Year class rectangle in standard area 1-group x 109 -------·--------
1970 1968 822 5.92 
1971 1969 2,647 11.67 
1972 1970 1, 629 9.23 
1973 1971 827 5.90 
1974 1972 1, 195 2.87 
1975 1973 1, 592 6. 11 
1976 1974 452 0.69 
1977 1975 342 0.66 
1978 1976 575 1.05 
1979 1977 139 1 . 11 
1980 1978 535 2.43 
1981 1979 551 3.53 
1982 1980 1, 293 6.68 
1983 1981 1,797 13.02 
1984 1982 2,714 
1985 1983 3,227 
1986 1984 31 613

1 

1 Preliminary. 



Table 2.3.2 English coastal 0-group indices as mean no/ 
hour and North Sea recruitment as 1-ringers. 

Year 
class 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

0-group (no/hr) 

Total 

1,806 

1, 165 

2,506 

1,061 

821 

578 

448 

158 

194 

96 

4, 911 

1, 506 

608 

516 

2,548 

633 

2,536 

5,149 

Downs 

698 

1, 917 

1, 168 

2,316 

784 

53 

47 

42 

26 

36 

65 

1,650 

157 

521 

1, 596 

863 

193 

2,152 

1-group 

VPA (total North Sea) x 109 

10.55 

5.92 

11 . 67 

9.23 

5.90 

2.87 

6. 11 

0.69 

0.66 

1. 05 

1 . 11 

2.43 

3.53 

6.68 

13.02 

11.51 

14.89 

17.07 

87 
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Table 2.3.3 Abundance indices of first length 
component of 1-group in the IYFS and 
numbers of 2-ringed DOWNS HERRING 
from VPA. 

IVc, VIId VPA First component IYFS Year 2-ringers 1-group no/hr/rectangle class (millions) (thousands) 

1970 76 4.70 
1971 75 5.80 
1972 182 9.58 
1973 108 4.31 
1974 53 5.07 
1975 66 3.39 
197G 159 4. 11 
1977 206 1 . 95 
1978 624 13. 11 
1979 409 8.83 
1980 519 35. 12 
1981 670 46.55 
1982 959 38.27 
1983 ( 1.00) 
1984 2.17 
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Table 2.3.4 Results of IKMT sampling compared with VPA estimates of 0-group stock size. 

Mean number of larvae per rectangle 
IKMT index VPA estimates 

Year North Sea North Sea North Sea North Sea Skagerrak/ weighte? of 0-group 

class NW NE SE SW Kattegat by area stock size x 109 

1976 19.82 1.50 1.14 11.00 0.17 1,237 3.27 

1977 4.19 6.07 1.82 6.75 0. 94 632 3.22 

1978 42.67 5.35 0.81 15.60 8.64 2,460 7.47 

1979 12.03 25.89 38.08 34.52 18.47 4,768 10.85 

1980 12.43 0.33 28.69 17.78 33.67 3,423 30.12 

1981 23.25 7.27 49.62 26.67 12.83 5,193 50.10 

1982 2.63 9.79 37.96 14.23 47.92 3,904 46.66 

1983 3.27 12.17 51.60 23.23 33.86 4,880 43.91 

1984 19.18 5.83 52.24 40.85 22.31 5,829 

1985 24.88 17.89 54.45 49. 12 6.69 6,421 

1 Number of rectangles per area in NW North Sea 38, NE North Sea 18, SE North Sea 61, 

SW North Sea 35, Skagerrak/Kattegat 17. The areas are those given in Figure 2.2 of 

the 1985 Report (Anon., 1985). 

Table 2.4.1 Numbers of herring at age (million) and biomass ('000 tonnes) 

on acoustic surveys in the second half of July and early August. 

Orkney- Egersund 

Age Shetland Moray Firth Buchan Fladen Eastern Bank 

(rings) area area area area area Total 

0 48.8 49 

1 642.5 17.6 66.0 0.2 0.3 727 

2 1,247.9 68.3 382.1 93.6 87.9 1,907 

3 539.4 31.0 174.6 90.6 58.1 894 

4 169.5 3.5 21.3 33.3 9.1 237 

5 61.8 0.9 5.0 13.3 2.4 83 

6 21.8 0.3 1. 6 4.8 1. 8 30 

7 11.7 0.02 0.09 1. 5 13 

8 21.2 0.06 0.4 1. 6 0.5 24 

>9 17.0 0.05 2.4 0.2 20 

Total 2,760.1 170.6 651.0 241.5 160.3 3,984 

Total 
biomass 375.7 16.0 87.4 47.7 20.5 547.3 

Spawner 1 

biomass 285.0 13.0 73.4 43.2 20.5 435.1 

1 Fish at stage 3 and over. 
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Table 2.4.2 Numbers of herring-at-age estimated by 
acoustic survey of Division IVa in 
1984 and 1985 and estimates of z. 

Year class July 1984 July 1985 

1983 726.3 
1982 550.7 1,818.9 
1981 1,717.6 835.6 
1980 609.6 227.6 
1979 264.1 81.0 
1978 81.5 28.5 
1977 36.0 13.3 
1976 45.9 23.3 
1975 38.1 

19.4 pre-1975 36.9 

pre-1982 2,829.7 1,228.7 

Covers Orkney-Shetland, Moray Firth, Buchan, Fladen and eastern area in Figure 2.4.1. 

0. 72 

0. 98 

1.18 

1.05 

1. 00 

0.68 

1. 35 

0.83 

July 1984 estimates taken from Table 2.10 in Anon. (1985). 

Table 2.4.3 Numbers of HERRING at age (millions) and s biomass ('000 tonnes) during the November survey. 

Age Fladen Egersund Sum (rings) area Bank area Div. IVa E of 1°W 

0 

1 128 2 130 
2 562 4 566 
3 389 18 407 
4 358 16 374 
5 102 13 115 
6 19 10 29 
7 7 7 
8 7 7 

>9 6 3 9 
Total 1 1564 81 1,645 
Total 
biomass 219 15 234 
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Table 2.4.4 Age composition (year class) of HERRING samples 1 during 
the northeast coast acoustic survey, August 1985 
1985 (Division IVb). 

Age (rings) 
Parameter 2 3 4 5 6 7 Overall 

(1982) ( 1981) (1980) (1979) (1978) (1977) 

% number 47.9 43.0 5.6 2.3 0. 9 0.3 

% weight 40.8 46.9 7.2 3.3 1 . 2 0. 6 

Mean length (cm) 25.95 27.99 29.41 30.51 30.48 32.92 27. 19 

(S.D.) ( 1. 01) (0.95) ( 1. 03) (0.65) (0.66) (0. 71) ( 1. 64) 

Mean weight (g) 142.2 182. 1 214.7 242.2 241.2 310.8 167. 1 

1 Mainly stage 5 maturity fish, excluding a small proprotion of 

1-group fish. 

Table 2.4.5 Percentage age compositions from Acoustic Survey samples compared 
with commercial catch age composition Southern Bight and Eastern 
Channel. 

2 3 4 5 6 7) 
Category (1982) ( 1981) (1980) (1979) (1978) (1977) 

French Surveys (VIId} 

11-14 Nov. 68.5 24.8 5.5 1. 2 

16-20 Nov. 61.0 29.7 8.1 0.8 0.4 

English Survey 

(VI! d) 7-15 Dec. 70.2 26.1 2.4 0.4 0.6 0.3 

(IVc) 15-19 Dec. 62.0 18.4 9.9 4.1 5.1 0.5 

IV Quarter (Commercial catches) [Mainly Nov.-Dec.] 

Netherlands 70.0 17.9 4.7 1. 5 1. 5 0.4 

France 61.1 31.0 6.1 1. 4 0.4 
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Table 2.4.6 Acoustic estimates of HERRING biomass ('000 tonnes) in 
Divisions IVc and VIId. 

Year survey dates Country IVc VIId Biomass at end of year 

1981 2-15 Dec England 73.0 2.3.0 96.0 

1982 1-9 Feb England 143.0 146.0 

1983 17-28 Nov England 17 8. 0
2 

104.0 260.02 

70.03 150.03 

1984 11-23 Nov France 35.6 110.5 133.0 

1985 11-23 Nov France 85.0 
124.0

4 

7-19 Dec England 69.0 53.0 

1 Biomass at end of year represents the acoustic estimates adjusted 
by mean weights and catches in the last quarter. 

2 This estimate assumed 75% of the biomass in IVc was herring (1984 
Working Group Report). 

3 This estimate assumes 30% of the biomass in IVc was herring using 
the same proportion determined on the French survey in 1984. 

4 The combined estimate fromt he French and English surveys in the 
Channel only. 

1 
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Table 2.5.1 Larvae production estimates {LPE x 1011 larvae) calculated using area-

specific natural mortality rates {z/k) compared to larvae abundance 

indices (LAI) from Saville and Rankine (1985). 

Orkney-Shetland Buchan IVa (incl.Buchan) Central N.Sea IVc + VIId 

Year 
LPE LAI LPE LAI LPE LAI LPE LAI LPE LAI 

1972 150 578 5 155 579 20 11 51 2 

1973 76 239 7 83 240 90 73 54 1 

1974 56 128 28 38 84 166 (53) (63) 1 

1975 40 44 9 44 49 88 39 6 

1976 16 66 20 66 12 8 

1977 (<133) 132 29 23 155 70 17 

1978 90 371 21 36 111 407 86 46 3 

1979 231 565 (<565) 20 231 585 53 19 2 4 

1980 247 398 (<127) 2 247 400 121 21 47 12 

1981 171 394 (<151) 2 171 396 233 36 119 49 

1982 257 380 132 100 389 480 78 34 113 37 

1983 207 335 365 448 572 783 87 66 (>74) 24 

1984 161 354 590 430 751 783 653 105 114 23 

1985 295 1,049 666 435 961 1,484 724 380 141 41 

z/k 0.25 0.42 0.40 0.55 
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Table 2.5.2 SSB ('000 tonnes) estima~ed from larvae production estimates (LPE x 1011 larvae), and number of eggs (x 10 ) per kg SSB compared to SSB from VPA. 

IVa (incl.Buchan IVb IVa + IVb !Vc + VIId North Sea fear -
Eggs/ LPE VPA Eggs/ LPE VPA LPE VPA Eggs/ LPE VPA LPE VPA LPE kg SSB SSB LPE kg SSB SSB SSB SSB LPE kg SSB SSB SSB SSB 

1972 155 ( 1. 56) 99 207 20 1. 50 13 43 . 112 256 51 0. 94 54 30 166 274 
1973 83 ( 1. 56) 53 147 90 1. 51 60 80 113 240 54 0.93 58 8 171 225 
1974 84 ( 1. 56) 54 88 (53) 1.54 (34) 78 88 179 0.87 7 89 159 
1975 49 1. 59 31 65 39 1.63 24 30 55 104 - 1.01 6 55 85 
1976 20 1. 52 13 106 12 1. 53 8 13 21 121 0. 74 2 22 80 
1977 - 1.57 88 70 (1.54) 45 8 96 1.02 6 54 
1978 111 1. 57 71 108 86 ( 1. 54) 56 13 127 117 3 1.18 3 14 130 75 
1979 231 1.64 141 112 53 ( 1. 54) 34 19 175 133 2 1.07 2 28 177 120 
1980 247 1. 69 146 131 121 ( 1. 54) 79 30 225 150 47 1.14 41 21 266 146 
1981 171 1.51 113 138 233 ( 1. 54) 151 51 264 175 119 1.06 112 55 376 214 
1982 389 1.60 243 192 78 ( 1.54) 51 101 294 272 113 1. 11 102 45 396 308 
1983 572 1.53 373 307 87 (1.54) 56 202 429 476 (>74) 1.10 ()67) 49 >496 521 
1984 751 1. 67 450 532 653 ( 1. 54) 424 437 874 907 114 1.04 110 81 984 968 
1985 961 ( 1.60) 601 546 724 ( 1. 54) 470 534 1,071 1,085 141 ( 1.08) 131 124 1,202 1,196 



Table 2.7.1 VJRIUAL ~U~ULATION A~ALYSIS 

dE'R:n;,ij H. TliE NOtH!-I!:RN NOR I '-i SE:I\ ( I'I~HliJ(J Af';EA IliA) 

CIITC.l l.J t,:.LUEkS UNIT: rnilli::>ns ----------------
i 'J 12 1973 'I<; 14 ., '17'J 1 'tlfl 

c 9~ 1 158 ., c~ 'll::ts :)64 
.5 'I 'IS 476 1 24 76 S7 
4 94 64 9d 5 ., I 15 
5 eO 4t .::16 41 "14 s 4 21 1 9 1 u 4 
1 0 :::; ~ (> 3 
8 1 ·; 2. 3 1 

9+ 0 ., 'I 1 0 

TOTAL 12.55 '13 71 406 j 11 6<50 

j 964 1 985 

2 543 6.7 i:. 
.5 2S 7 H09 
4 10 266 
5 46 92 
6 'j 5 i!.U 
7 21 16 

13 12 
9+ "16 13 

fOT Al I lJ'J 8 19ul 

1977 1978 1979 19<:SO 

9 u j c 
1('7 u 1 7 

1 [) s 2 1 
~ 0 1 3 
3 0 0 1 
c. 0 0 1 
1 0 0 (l 

0 u () 0 

206 4 6 1 5 

19d1 1 982 

'I 18 
8 :::; 

19 6 
a 7 
'19 4 
18 6 
5 3 
1 1 

93 47 

19 83 

\0 
U'l 

'131 
75 
28 
14 
1 8 
12 
11 
12 

302 



Table 2.7.2 VIRTUAL PO~ULATION ANALYSIS 

HERRING IN THE NORTHERN NORTH SEA (~!&HING AREA IVA) 

FISrliNG ~ORTALITY COEFFICIENT lJI'HT: Yea.r-1 NATURAL MORTALITY COEFFICIENT = • 1 Cl 1.0 
0'1 -----------------------------

'j 9/2 197.) 1974 '197 s 1 916 19(( 191~ 1979 19 80 1981 198~ 1983 

2 • aJ.6 1 .3 7 3 .627 • 66 0 .'1'13 • os y • 001 .019 .021 • 015 • 03 3 G 136 
.) .o94 1.~13 ./6.) .t;Ot .6CZ .84~ .00.::. .006 • 0::. 1 .089 • 017 .19 8 
4 .749 • 75 ~ • 713 (' ./41 .sus • 118 .l) c.) .U18 .015 • 118 .075 .L 18 
5 • 4)4 .93~ l. 1 76 .(92 .3 }8 • 2·1 5 .004 • 005 • 025 • 3 20 • 083 .232 
6 • 48il 1. 11 i 1 • 1 51 ·1. 14.l .14 2 • 1::, 1 .005 .uuo .UU6 .<::13 .087 .c9L. 
7 • OU:J • 65 4 .65 b 1 • 101 .Yi'O • 065 • 01 a .000 .022 .236 • 0 85 •. B7 

.791 1 .1 cj .8c5 'l .L;SU .500 .• 6( 0 .010 • uoo .on .180 .050 .cOO 
9+ • 7Y 1 '1 • 1 2.:5 • ~.25 1. oao • .) 00 .670 .010 .000 • 02 7 • 1 80 • os 0 .200 

c- CJ)U .613 ].080 • 90'1 • ~5 () -~d2 • c~s .()(jl .009 .Oc4 • '161 • 060 • 215 
2- 6) A .<304 1. 25 8 .764 • 75 b .1:>91 • 4 '16 .uo~ .011. .uc 6 .1.55 .045 .168 

1934 1985 

2 .245 • 4 00 
3 .342 • 6 00 
4 -5~4 • 7 00 
5 • 5 '}1 .800 
6 .399 • 8 uu 
7 • ss 7 .800 
8 .355 • 600 

9+ .355 .6 00 

c- 6)U .4<:::0 • 660 
2- 6) w .31)0 .532 



Table 2 •7 ·3 ~~~TUAL ~O~JLATION A~ALYSIS 

:1 E: R 1< It~ G I j·, T H E N 0 k THE r( N N 0 1< T 11 S EA ( F ISH IN G A HE A I V A) 

STOCK SIZE H< NUrJf.jERS uJ·..rT: rni llions 

:JI Dr'l ASS TOTALS U r~ l T: tonnes 
--------------
i\LI_ VAL.Jt:S, EXCEr'l THOSE: REfE~RI~G TO THE SfAw~ING STOCK ARE GIV~N FOH 1 JANUAr<Y; THE SPAWNING 
STOC~ DATA REFLECT THE STOCK SITUATIO~ AT S~AW~ING TIME, WHE:R~BY THE FOLLOWING VALUES ARE 
USE 1.): P~OPORTIJN Uf ANNUAL F 8EF0Ht. Sf'A..J NHJG: • 6/0 

r'ROr'OIH ION OF AII!NUAL li BEFORe SI-'AWNUJG: .6/U 

I Y/2 197::5 '1974 h7:> ., 9 (6 19i'7 '19 i 8 1979 1980 '19 81 198~ '1983 

2 I 7 j !;i 'I 0 s:, 21':;; i.?l 966 1(2 1'14 'ISh 111 'I 84 5os 1 086 .s :A:i 70..:. t:.4c. L:l..:. 1..:.0 .Sc.4 14( 1 os 140 98 1 66 440 
4 1 ~ 7 127 'll5b ., 02 49 63 '126 "132 93 1 21 81 148 
:) ::>7 Kll 54 (( 44 d 48 11 ~ ns 83 91 68 
5 11 3.3 2c. 1':;; .52 C:.7 1 9 43 1 01 I 04 54 76 
( ~ 6 J[J 8 4 l:5 2'1 1/ .S9 90 (6 4':;; 
?, 1 2 3 5 1 1 21 0 16 34 65 63 

9+ 1 1 i. i. 1 lJ :JL 0 4 7 19 7U 

TOTAL r<u 2.S41 201)7 t>02 619 1226 63b 52C: 566 621 7 22 1 os 7 1Y96 S t'S ~~a 111rJ 744 4c.i. :j11 sss 4'19 472 499 5::> 2 561 ~75 1496 TL!T.81Ul Id 14C.8 ..) l.i66/ ':;; i o.So9 i. ., C.( c.~ 9 226120 U2361 119618 12:>..:.21 .14.62.) 7 171080 a ~:SO SO 405:,21 
'> r-s i3! 0 '1 20i4J5 '14 77.::-:Y 0 7':;; 3 7 6~244 1 06 'i4 9 H7974 107960 111 o6 o 131395 13'11572 191755 307070 

I 9154 i 9t5 1 'i to 

2 C.645 21.S4 0 
8:> R 1 t:7 4 1294 

4 iC.6 ss c. 9.:.1 
') 107 17:, 24t 
6 49 54 11 
7 :51 30 22 
'3 LO 2( 12 

;'+ )5 .so Zb 

TOTAL NO 4 ·1 a 487:> 
SPS ,IJO 2 773 2?4') \0 

-...] TCT.BI01 7'39U I 0 96325.:. 
S PS Bl U;•i 532013 :>4612t. 



Table 2. 7.4 VIkTUAL POPULATION ANAL)SIS 

HERKI:-;G H• T.-IE Ct:NTRAL fJORTI·t St:A (1-!Shll•G Af<EA IVCI) 
\.0 

CATCH I'~ NU~~I:lERS UNIT: millions (X) 

----------------
1912 1 97 .s 1'174 'llJ7':> ., '-}16 1977 1Y7o 1'179 19on 1 9 ~1 17182 19 8.3 

2 .:J(8.1 445 • .:) 4 t!.{ • .1 t!.l~:>.t!. 1( 6.2 a.':> 1.8 9.2 6.6 40.9 )8.3 161 .7 
.3 1J6.0 Id .0 'I 52.2 121.6 14.1 5.1 't • u • .::> ., • 3 8.5 6.1 .55.9 
4 c.4.4 15 • .i 1.5.5 74. ·1 2.5.6 .2 .ti 1 • 7 .7 ., • 4 1 • 6 13.0 
5 7.2 2.( u.o 1.:-.u 15.6 1. 4 .-1 .8 .4 .2 • 7 1 • 6 
6 • 7 3.5 2.8 4.5 1.4 . ( .. , • 1 .o .4 .3 1.4 
7 .2 • .s .2 1.9 1 • 5 • 0 .o ."( • 1 .a .4 .0 
8 • 5 .0 • .5 .4 .4 .o .o .5 .o • 1 .1 .o 

9+ .o • 0 • 1 . .) • 1 .o .o .o .o .a • 1 .0 

TOT.A L 519.7 51 2.1 609.8 440.0 232.9 29.9 3.8 1.5.3 9.1 ':> 1 • 5 67.6 21.5 .6 

191)4 1985 

2 240.7 114. j 
3 :15.8 195. 3 
4 28.0 55. ( 
5 (). 8 1 9. 1 
6 4.3 6.5 
7 2.6 2.9 
8 t!..4 1.4 

9+ 1 • 7 2 " .o 

TOTAL .344.3 458.5 



Table 2 •7 ·5 /IRTuAL PUPULAT10~ A~AL~SIS 

HE~KI~G I~ THE CENTRAL NO~TH SEA C~ISHI~G A~EA I 11 fJ) 

FISHING ~O~TALITY C 0 C: F F I C I E I~ T UNI 1: Yenr-1 
-----------------------------

J ') ( 2 19(.) "19 14 1<J(:> l:i'(6 

., 
"1.647 • '13 s l. 2.5'1 Z.C.41 2. 42"1 

.5 1.2S/ .36.!> • ;J,(lo 1. o4 c. .941 
4 'I. 2.55 .505 • 'j /..) 1.44.:: 1. d 9'} 
5 • 9 I 0 • 35 ( .9::;(: 1.694 "1. .5 i1 
') • 5)j 1. 5113 .b(4 • 939 • ( 60 
1 • 166 • 43'1 • 21:l2 I. C.6) • <553 
>3 .9UO • Oi..Jll .9LIU 1. c.s u .9()0 

'}+ .:tliO .000 .900 I. 25 0 .YOO 

2- 6)J 1.1i0 • 84 ti • 8 65 '1.59.:> ., • 482 
2- 6)w 1.521 .906 'I. 'I 0/ 1. ~ 715 2.141 

., "-184 1985 

2 .152 .20.!> 
3 .1 U3 .16 0 
4 • 1 j .3 .128 

.1'19 • 11 8 
6 • 1i 1 .1 09 
7 • 14 5 .1 02 
8 .12[) .096 

1+ • 12 n .096 

2- 6)0 • 1 c.? .144 
2- 6 hi • 1..S 9 • 165 

NATURAL MOWTALITY COEFFICIENT = 

"!')(( I 910 19/9 19~0 

.. , • 4S 3 .IJ4.5 .215 .091 
.4LS • "11 { • •J88 .•JS 8 
.uc.s • U91 .45 .:s .021 
.472 .014 • 111 • '16 2 
.164 .U49 .U16 .uuo 
• 01.;0 .uoo .4 39 • iJ 1 8 
• OL:U . uuu .1 69 .uuo 
• noo • oou • '6 9 .LJDO 

.5U4 .ur5 .1 60 .062 
• 841 .usY .'132 .062 

• 1 0 

1981 

.276 
• '146 
.U47 
• Q:]7 
.215 
.UDO 
.020 
.020 

.1 38 

.198 

1.98i 

.'175 

.054 

.U3j 
• 027 
.012 
.308 
.uzo 
.020 

• 0 60 
• 125 

198.!> 

.229 
• "139 
."140 
• 03 8 
.U6.5 
.000 
.lJOO 
.000 

.122 

.192 

\.0 
\.0 



Table 2.'7 .6 VIRTUAL POPULATION ANALYSIS 

HERRING IN THE CENTRAL NORTH SEA <FIShiNG AREA IVB) 

STOCK SIZE IN NUMBERS UNIT: millions 

BIOMASS TOTALS UNIT: tonnes 

ALL VALUES, EX~EPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY; THE SPAWNING 
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE 
USED: PROPORTION OF ANNUAL F BEFuRE SPAWNING: .667 

PROPORTION OF ANNUAL M BEFORE SPAWNING: .667 

1 912 1 973 1Y74 'j 97':> 1976 1977 1918 1979 1980 19 81 198i:: 

2 437 761 626 25 2 200 31 44 50 ~0 1 78 382 
3 151 8':> no 164 24 1 6 6 39 ~6 66 12i:: 
4 36 40 32 ., 01 29 9 1 0 5 .35 32 51 
5 13 9 a 11 a 4 B 8 3 .51 27 
6 2 ':> 6 8 3 5 2 7 6 2 28 
1 1 1 1 ::. 3 1 4 z 6 6 i 
8 1 1 1 1 1 1 1 3 1 5 5 

9+ 0 1 0 u 0 1 1 u 1 0 5 

TOTAL NO 696 903 95lS )45 2lSO 67 76 113 ·1 o8 319 622 
S PS NO 2S9 464 4 .:L:> 150 68 40 69 97 15 'I 263 537 
TOT.BION 12.:.) 06 8 155186 1 rOB 03 103947 51..S26 1339 ( 15015 22327 3297 6 6(J976 "116520 
SPS 8IO"l 4.50Y4 8fJ41 0 7 82 72 29713 13200 85 21 1356.5 1 Y"l 54 29167 5 OY98 10123Y 

1 91$4 1 985 19 86 

2 17 88 09';) u 
3 )':16 1390 735 

U8 4 8/ 1 Oi' 2 
5 o2 1 80 381 
6 59 66 14':> 
7 21 31 54 
8 22 1 b 26 

Y+ .,6 32 40 

TOTAl i-10 2793 3191 
SPS .~0 23o2 2683 
TCT .8!0"'1 5"114(1 6.5443 u 
SPS i110i, 43u7l:s6 534014 

0 
0 

1983 

829 
i90 
1 05 

45 
24 
zs 

1519 
1 090 

242652 
2 0176 0 



1 01 

Table 2 7 7 Estimation of F in 1985 Division IVc + VIId HERRING (No in millions). 

Age (winter ring) 
Category Total 

2 

French Acoustic Estimate1 415.8 211.0 41.5 9.5 2.7 680.5 
(November) 

English Acoustic Estimate2 310.4 80.1 18.6 6.3 5. 1 1.3 421.8 
(December) 

Total 726.2 291.1 60.1 15.8 7.8 1.3 1,102.3 

Total at year end 574.2 242.1 48.5 12.5 5.2 0.8 888.3 
(Adjusted by subtracting 
half Q4 catches) 

Catch in 1985 314.1 169.0 44.1 12.3 8.4 1.4 549.3 

F 0.42 0.51 0.62 0.66 0. 93 0.97 

1Raised by age distribution from French catches in November. 2Raised by age distribution from Dutch catches in December. 



Ta.ole 2.[.8 VIRTUAL POPULATION A~ALYSIS 

HERRI~G I~ THE SOUrHERN NOHlH SEA CFI~HING AREAS l V C At. D V I l D ) 

CAT CH I '\1 ~-U'~I""l Elt S u ~d T : rn i ll ions 0 
N ----------------

1964 1965 19 ob 'j 961 "19o8 19 69 1910 1971 19/2 197:!. 1974 197~ 

2 22 • .3 -1 25.50 ~4.~0 42.40 n.<Jn ·161 .oo 81.6 0 130. 80 135.10 43.30 24 .1 0 127.20 
3 ns.5u 60.50 9.90 ·1.:, .4U 19.90 8.80 85.80 41.70 29.30 11~.10 2 0.30 3Y .6 0 
4 • 10 32.6 0 1.20 4.90 .9./D 5.30 5.40 31 .1 0 9.30 5s.oo 8.40 ~-30 
5 5.911 2.1 [I 3.1 0 2.20 1.50 1 • 90 1.60 .70 s.on 7.40 1 • 2 0 1 • 80 
6 .uo 2. 4U • uo • 10 j. 00 .40 1. 00 .30 • LJO 1.90 .1 0 • 00 
7 .00 .so • 00 .CJU .6n .4() • 1 0 .60 • 00 .50 .20 .oo 
~ .LJO • UD • uo .lll) • L)fl .U1 .40 • CJO • uo • 1 D • 00 • 00 

9+ .llfJ .03 .00 .no .011 .02 •. , 0 .30 .00 • f)O .00 .00 

TOTAL 10/.40 123.63 6?.UO 65. (JL) ::)(.60 1f R. 63 1 r 4. LJO 205.50 178.(0 a3.3o 54.30 173.90 

1916 "197/ 19/8 1'179 198D 1 9151 198i 1983 1984 19 85 
2 94.40 6.40 2.<5CJ 21 • 60 't9. 1 f) 222.6 0 201.20 251.70 172. b 'l .514.10 
5 4 ., • :30 3.00 4.uo 9. no u..:>.::SO 4[].4[1 22"1.40 1 05. 10 116.60 1 69. Q[l 
4 3.SO .70 1.20 j .6 0 so. 20 19.30 26.) 0 1'>4.50 33.LJO 44.1 n 
5 -~0 .2U • uu .60 I 8 .4f.l I'>. ( 0 6.80 11. 10 n.oo 12.30 
6 .3 0 .GO • 00 • 1 0 1.10 3.30 2.20 3.00 2.on ~.40 
I • 1)0 .no • uu .ou .so • 60 1. 50 .so .sn 1.4(1 
Q 
'-' .on .no .00 .no .on .00 .50 .so .03 • 10 

9+ .eo • no • uo .ou • uo .oo .HJ .1 0 .40 .20 

TOTAL 140.50 1 '1. 3 0 ~.00 36.90 2.5.5.7fJ 292.90 460.20 436.50 347.73 549.6[1 



Table 2.7.9 VI~TuAl POPULATIO~ A~AUS!S 

.!Efl~<ING n.. rHE SOUT'iC:rH·: W1RTH SE,, ( f I ~ H 1 ~J l:. A !( t: AS 

FISHI~G ~ORTALITY l.OEFF!CIEI\IT U 1\J l T : Yei'lr-, 
-----------------------------

I·~ o4 196:> 19lio 1~6( 19td 

• 14 • t.S • Y6 .n2 • tJ2 
j I .u5 • ) 9 ./.l'l ./U .5? 

.l. i '1. g 7 .u.:: I • 1 5 '1. ~ 1 
5 I. I 9 (.2'1 • l'>a .04 'I • .5 'l 
~-:. • oJO /.5:> .(J1 .U:> • ;J6 
7 • i)'J 6.110 • 01 • n 1 .45 

.u1 • u 'J • U1 .0.1 • n 1 
·i+ • I) 1 • ']1 • IYI • 0 I • ::J'I 

t.- 6) u .:d i.6c. .5:> • 5 I • i 9 
6- nu .ur. :) • I') 1 • 01 .0.:> .24 

I 916 197/ 1Y 7[; 1 '7 7':1 l't.Sfl 

2 2 • .:):} • 1 4 • os • 1 s .7n 
5 .).26 .39 • 11 • 1 :::; 1.d 
4 2. ;j3 .64 .24 • 1 'I 'j • .53 

.).36 4.95 .uu • 'I 6 'I • .J 7 

.:>.46 • fl'l • 0'1 .ll .n 
.u1 • U1 • U'l .0'1 6.03 

·(I • 01 • n1 • lJ1 • 01 • :J 1 
9+ .. J1 .1]1 • u1 .!J·j .U1 

2- 6)lJ J.-)4 1 • 22 .Ot • '] 1 1.08 
6- r)J c...14 • 01 .t..l1 .09 .::,.42 

lVC AhD 'vilf;) 

NJ.I.TURAL i'·'IOtnAUTY COEH:IliEI.r = 

'19 o9 '19/U ., 9 71 1) (.:: 

.n • (9 • 64 .b H 
• i' ~ I. U6 '1. 'I:> _j 9 . .::( I. ::ib -,. 5( • ( 6 
• I 2 • 'I 'I .71:> '1. I 5 

1. 5~ .95 .nt. .uo 
• () 1 4.4o 6.26 .on 
• U1 • iJ 1 • u 1 .(;1 
• G1 • I) I • 01 • 01 

.81 • 89 .8/ • bO 

.("? 2.(1 .5.14 .oo 

1 9(1 '19~2 1'18j 1904 

• 4 7 • 12 • 71 • .:i') 
• oO 1. U6 .94 • ( 4 
.95 . .,.., .93 . /('. 

1.15 .9( '1.1l • 91 . :.:;~ ., • 53 1. 61 .59 
.bO 1. 2 'I .::.32 1..)4 
• 01 1 • .5'1 1. 97 .Y6 
.U1 1. 51 1. 9/ .96 

• i:: 1 1. 04 1.1J7 .o7 
.(4 •j • :; i 1.9i .96 

• l(i 

191::1 1974 

• -11 • 41 
2.3~ 'I .4.3 
S.76 'I. 52 
4.21 6.73 
2.27 4.38 
b • f'Jh 5.17 

.i)1 .01 
• 01 • 01 

.::./0 2.89 
4.17 4. 7l 

'1985 198()-83 

.42 .65 
• 51 • 9 b 
.62 1. 03 
• 66 1 .17 
.-13 1.19 
.97 t..55 
.97 • 84 
.97 .84 

.63 

.95 

1915 

1 .3 0 
2.3 7 
2.37 
1. ti7 

.01 
• 01 
• 01 
• 01 

1. 58 

0 
w 

.01 



Table 2~7 .10 VIRTUAL PO~ULATION ANALYSIS 

HE Rf<ING HJ TdE SOUTHEf<N NORTH SE:I\ (FISHING A~EAS I VC Al~lJ VII D) 

STOCK SHE Ii• NUI•lBERS UNIT: millions 
--------------------- _,_ 

3!0t"'ASS TOTALS UNIT: thousand tonnes 0 

""' --------------
ALL VALUES, EXCE~T THOSE REFERRING TU THE SPAWNING STOCK ARE GIVE~ FOR 1 JANUAKY; T H E spA\~ I~ I i~ G 
SrOCK DATA REFLECT THE STOCK SITUATION AT S~AWNING TIME, WHEREBY THE FOLLOWING VALUES ARE 
i.JSEO: PRUPORTIJN UF ANNUAL F BE~UR~ SPAWNING: 1. 000 

PROPO!HION OF ANNUAL M BEFORE S~A~NING: I • OlltJ 

1964 1 965 1'166 'I '16 7 1968 1969 1970 1971 1912 1973 1974 1975 

2 1 ~0. 3 47.2 92.5 '16.1 42.7 315.1 'l ~5 .4 240.9 2 86.1 7~. 8 75.1 1 81 • 6 
5 1t:S.9 14~-0 'li:~. 6 .).::.u 46.8 1/.(J ·1 jc • .3 6.:S.5 94.5 1 j 1 • 1 n.~ 45.1 
4 3. 1 3 9. 9 n .2 7.5 14.4 23.6 ('.1 40.7 1 6. 2 ':>7.7 '11 • 2 6.0 
5 8.13 ~.'I 5.S b.).~ ~-1 3.9 16.3 '1.4 /.6 I. 7 1.~ i.i 
6 • 6 2.4 .o t::.·l S5.2 .5 1 • 7 13.2 .6 2.2 • 1 .0 
7 .o .5 .u .u ·1. 8 47. 'I .·1 • 6 11 • 7 • 5 .L .o 
i) • 0 • 0 .o • 0 .fl L1 42.2 • 0 .Cl 1 0. 6 • 0 .0 

9+ • 0 .:i.t: .u .u .(l i. 1 1ll.o .51 • I .!l .o .u .u 

TOTAl I~J 31 :.:... 7 23 7. ~ I l~ r. 9 201.0 16.5. •j 41 f). 4 36.).7 392.0 41 t>. 6 21:55 .6 '115.5 2j4.9 
S PS i~J 1K7.0 08.2 ·1 fJ4. 9 1 ~li .4 9.:,.2 202.5 1 b6. 7 160.9 2 OY. 7 49.9 S3.3 49.3 
TOT .810.''1 45.6 .:S8.j 2.9.4 .:,.::.8 29.3 50.6 58.4 59.2 59.2 46.4 1 b.4 ~I. 8 
S PS Bl 0 ·1 25.4 1 5. 5 17 .f:J ZU.Y 17.9 31. 1:$ zo.l:i 2).7 31).3 7.8 7.1 6.4 

'I 9/6 1977 197t> ,., 7 )I 1S'15(") 1 9b1 '19o2 1 9 83 19 iS4 ·19 dS 1986 

2 1t.J8.3 s:s.~ 6).5 ·1 S 9. tJ ~0 6.6 623.5 4(JO • .:S 519.4 670.1 9)9.1******** 
3 44.6 9.o 4c .o :ic.l. 6 12.5.3 93.2 353.5 180.2 ~.5~.1 44~.7 510-~ 
4 3.8 1 • 5 6.0 34.2 42.7 32.7 46. ·1 111 • 0 6.5.9 99.8 240.5 
5 .s .t: • I 4.j 25.6 1() • .:: 11 • 4 16.7 39.6 26.6 4~.6 
') .3 • 0 .o • 7 3.3 5.9 2.'1 3.9 4.7 14.5 12.4 
1 .() .(J .u .u .5 1.4 2.~ .6 .7 2.4 5.2 
E • 0 • 0 .o • 0 .o • 0 • 7 .6 • 1 .2 .b 

9+ .o .o .u .l) .o .(J • 1 • 1 • 7 .3 .c. 

TOTAL i·JO 1::.> 7. 6 64.7 114 • .5 254.b 402. •J 766. y (;26. ·1 1'132.5 1011.7 154~.4 

St-S ,·~ 0 1'1.5 48.8 0~.:3 19). 5 14..:>.4 41 6. ( 31~-~ 341.0 586.3 811.9 
TOT. 3l(H 21.7 R.6 '16 • ..5 36. b 6U.4 103./ ·1 et • 1 Uil.':> 14.:>.9 220.0 
S t"'S f3ICH 1.5 6.4 'I.:S .o c (:. 1 20.6 55.4 44. 'I 4<> .3 t:iJ.7 ·1 2.5. 9 



Table -2.7.11 VIKTUAL PJPULATIUN A~AL~SlS 

i-IFRRH,G u, Ti-lE NOfdHERN NORTH SEA C fl0HING .AREAS IVA + IVB) 

.::ATCH IN NUM3ERS UNIT: millions 

----------------
19/2 Hl.J 1914 197 5 1916 10ii' 

2 1305 13 01 749 41:1 oD7 38 
.) 2>15 544 :)4i .:c.u /6 115::. 
4 '121 95 11 ~ BS 49 ., 0 

5 i8 Se. 55 55 :;4 ., 
6 5 29 2.2 16 6 4 
7 i] .) 5 9 4 2 

" 1 "I 2 3 1 •j 

9+ 0 •t 1 1 0 0 

f OT A L 1716 i026 12 Y3 (.,5) •)(7 245 

l 'i of~ 1 ~) 0 5 

2 (t6 9U9 
2 t"l 'I 01 '7 

4 1S2 324 
s :J4 11 2 
,:) 19 55 

23 1 'i 
I!J D 

i+ i7 1 6 

IGfAL i.)42 244 6 

'197 8 1979 19~0 19 31 

2 13 9 42 
i 1 8 1 6 
4 5 2 20 
u 2 3 a 
0 0 1 19 
(J 1 1 "18 

0 1 0 5 
(J 0 u 1 

'} 21 24 "144 

"1982 

6.7 
9 
7 
8 
5 
6 
3 
1 

1 06 

1983 

0 
Ul 

293 
'I 11 
41 
15 
20 
12 
11 
1L 

515 



Table 2.17.12 VIMTUAL PUPULATIU~ A~AL)SlS 

HERRING I~ THE NORTHERN NORTH SEA (fiSHING AREAS IV 0_!YJ3) 
_. FISHING MORTALITY CCJEFFICJE,'H u r, r r: '(eAr-l ~ATURAL MORTALITY COEFFICIENT = • 1 0 0 
0'1 -----------------------------

'19U. 197~ 1974 ., 97 5 '191 6 190 19(8 '19 79 1980 19 81 198i 198.:> 
-~ .919 1 • 0 y 1 I .162 1 • 2 BS I • 1 <:>0 .214 • 016 • 066 • 0.':> 2 • 134 • 084 .1 77 .s • 9..S 6 1 • 17 9 -3.':>5 1 • .::48 .(52 .8::::>9 .01<:. .009 .049 • 11 4 .034 • 1 75 4 • 792 .73~ .7(5 .894 .9.:>3 .182 .u.51 .LJ35 .Ul9 • 15 z .06U .194 5 • 4 8R • 846 1.159 • 938 .516 .215 .OOi' .014 • 0.5 f) .265 .071 .156 6 .492. 1.2.44 .989 1.<::3.:> • iUO • 09 5 • U1U .uoc. .UU6 .i '16 .07.:> .237 7 .0)10 • 5 96 .613 ., • 43 y 'j .325 • Oo 5 • OrJS .047 .lJ25 .229 • 091 .254 R • 791 1.1d .8i5 1. U.8lJ • sun • 6i' 0 .U1U .U18 .ui? .130 .usu .c.ou Y+ • 791 1 • 1 2 3 .b25 1 • [; 80 .5 00 .6 7 0 • 01 0 • 01 8 • .J2. 7 • 1 dO • os 0 .200 

2- 6)U .7i5 1. 01 d • 9 88 1. 'l2.U .(16 .321 .u15 .U25 .u..s1 .176 .064 • 1 88 2- 6)W .9UO 1. ;)~I 1 • 026 'I • 1 7 6 I. 06 P. .512 • U11 .034 .0.;,5 • 15 8 • 07 'I • 17 9 

1984 19 85 

2. .205 .3UO 
3 • 2.5 3 .4iJO 
4 .341 .4UU 
5 • ..s ?7 .400 
6 • 2 66 • 4 00 
7 .423 .400 
~ .304 .400 

9+ • .504 .400 

2- o>u .2.35 .3 80 
2- 6)w • 229 .356 



Table 2.7.13 vJRIUAL PO~ULATIUN A~ALYSIS 

rH:Rt-:1,,_, 11; TnE NJtn!IE~i. i~Okfd SEA (flSHli~b AREAS IVA + IVB) 

STOCK SIZE I~ ~UMd~HS u id T : m i 11 i on s 

~JI0.-1/\SS fCTALS UNJT: tonnes 

,\LL Vi'.LIJI:S, XCEr'T THOSE REFERHlt~G TU ThE SPA~~iH:JG STOCI\ ARE GIVEN FOI< ·1 JANUAHY; THE SPAWrdi .. G 
STOCK DAft 1 FLECT THE SJOCK SITUAfiOh AT S~AWNI~G TI~E, WHEREBY THE FOLLOWING VALUES ARE 
JSt:!J: t''~UPOR 1\.l:~ Of A:.jNU/\L f f;Efoln: St-AWiH:l~: .6?Cl 

r'RUr'Q;:; IO'.J OF /H-:NUAL fl't ~EFO,~l: S~Ai·il~ING: .61U 

I 9 ( 2 1'/7.5 1974 1'77~ 1 ~ (6 1 '}"/'( "19 7 8 "1979 1960 19 81 198£: 198::, 

2 .::205 z;J4D ·J-134 :,9o ·1 2'12 209 "13';1 206 lo6 J48 o74 1900 
.:) 540 1:.16 ut. iJ .:;2'1 i4G 3::,(' 1~2> '124 "lf4 "160 i.76 127 
/+ 01 ·1 91 ;::z b d-1 o3 64 "1..:)2 ·13o I 11 '15 0 ''129 241 
5 I 6 9~ Jj 95 -::>8 .:>!J 48 "116 'j 19 Q9 "11 7 110 
) 13 42 37 24 .54 4b 20 43 I J3 "1% 68 98 
1 i. 11 1 ~ 6 £::, .:>9 18 :59 9.5 16 58 .., ,, <.. <:: 4 ~ 3 1 2'1 3:> 16 34 67 63 

91- t. c:. 1 0 J<::: 6 4 7 zc. 70 

TOTAL ,JO YIS1 .:i197 2 '1'1 9 ld4 "1)17 ?·u ::> 1:i4 6 84 (':; 2 '?96 15 28 .Ji.6.7 
.:; PS oiO L:,99 li!.:54 91b ) '1 I b3? /+) 9 :) '11 5 93 6)7 li:W 1313 2423 
TC T. r'll0 ''t 56.5::,.:.6 ~L715U 4uL94~ .::56d9 C.o5C:u6 146s:,u L~UY51 15092'1 1 69.:.> 67 c.2U/Ll7 .)::,(J25/ 63i.l98 
SPS BI 0.1 !2 564 u9 C:.)'i':iti "I (;:;c.: 22 1 ;}4 'I 24 12 OoY1 '162 "I i 11 t'3 4;:, 132 t:-6.5 'I ::i 0]) h i 74033 ~.7178t 4.76291 

'j i ~lt 1985 1 ':ib6 

c. 4YFJ J 6 (' u 
3 1441 j236 246j 

55 2 1U2o 19 o.:> 
::i 100 .555 6 23 
6 ~5 11t. .::15 
7 (i) SY 66 

4:) 41!. .;)() 

9+ ;' •J vo 50 )b 

T 0 T .~L i-.0 0 ')c:.l 855 (5 

:>PS .~ J -'f t:23 5460 -o 
--..] 

TCT.JIU~ 127~598 106982~ 
:; PS 1311) ,·.-! '} '] 7 1 i 4 'I 0 3 4 6 <'~ 1:, 



Table 2.7.14 VIRTUAL POPULATION ANALYSIS 

NORTH SEA HERRING (FISHING AREA IV) 

CATCH P~ NUMBERS UNIT: millions 
0 ---------------- CXl 

194 7 1948 19 49 19SU 1951 19~2 195:S 1954 19 55 1956 1957 1958 

0 0 0 0 0 0 0 150 219 164 96 279 97 1 0 :s u u 462 7t.2 10<::~ 1451 2012 1697 148..$ 409 2 494 24 7 47t :>3~ 660 1346 1322 1493 19.51 1 K60 1644 1 02 9 3 416 67 c. 644 1 (;39 959 57 6 'I UU.:. 1111 10.S2 1221 136 999 4 6.5 8 32<;; ..:> 96 61 7 1255 6'1 0 474 5 91 479 516 644 3 22 5 5<::6 601 2.8( t:::9U 6jQ 652 .S86 .H1 Jj? 249 .:.44 461 6 7':>6 487 652 254 262 464 4?3 330 2.52 194 207 147 7 4.:11 40U 46.!. .J31 142 23o t:::/8 S79 12.0 104 147 13 
0 62 7 252 414 'I 9~ 206 166 11 c; '194 109 1 Q4 ·1 OD 46 9+ 684 665 6C.j 40C. LS9 388 ns 317 106 1 38 153 ?C. 

TOTAL 45 71 3655 3'156 366'1 4ti'l ') 516 0 .':>5 02 6445 6S i51 6228 5737 7526 

1 95 9 1 960 196 ., 'I '762. 1963 1964 1965 1 966 1 Y6 7 1 96 8 '1969 1'170 
lj 0 195 1269 14C. 443 497 'I 51 .S75 645 8..$9 '112 898 
1 1609 ;~3 93 .S.S6 214 7 1262 291'2 ..$209 13 83 1614 24 25 25 03 11 96 2 49j4 1'14<:: H>159 .:::7 u 1!.961 1548 a18 25 70 1112 1{ 95 1 883 C.Uib 3 4~8 1 96.7 4oO {97 '177 2243 '1..$25 ?4'1 1365 1494 296 684 4 4'}7 1 66 1456 j35 158 148 C.U.59 4) 0 j/2 621 12>5 1C.~ 5 2.S3 16o 124 1 032 IJ1 149 1 45 ()90 2Yg 157 1 91 50 6 <::49 113 15::5 121 dO 9~ 1.':>2 45 ~93 145 5U 61 
7 12;) 126 61 14.':> 22 2~6 11 ~ 65 68 163 43 ll '3 ::12 129 So 8o 42 c6 41.) 96 82 14 21 1 <:: 

}+ 219 142 8t (~ 7 51 515 7i:> 236 173 92 25 1 2 

TOTAL ;-54.5 1 6539 5911 ).:::18 )4.:::/ 7992 ns4 6o5U 6L41 046 5264 5249 

ctd. 



ctd. Table 2.7:14 VIRTUAL POPULATION AWALYSlS 

NORTH SEA HERRING (FISHING AREA IV) 

CATCH IN NU:'-lBEKS UNIT: millions 
----------------

1 911 191£: 191.:i 1 914 

0 6~4 750 Z ~9 '7'96 
1 43/9 3341 2..:>6i:l 846 
2 '114 7 .1441 1344 773 
3 663 344 659 ~62. 

4 2J3 13'1 1SO 126 
5 n 33 59 5b 
6 31 ) 3'1 22 
1 2.( u 4 j 

cl fJ .I •j 2. 
'1 + 1 2 u 1 1 

TOTAL 11/7 6 046 49()/ Yl t\1 

&9o3 1984 .,9~5 

(J 'li.Jl].)t) 219U 1.:::9j ., '114 7 56 a 16 20 
2. 545 91o 1U.:i 
5 216 422 11 l:l8 
4 1US 19.:i .:i68 

26 78 124 
6 2.3 C. c. 44 

'13 24 20 
'11 11 1.) 

)+ 1 2 ns 16 

TOl AL 12.12.3 4492. 5908 

1915 19( 6 .19 {.( 1978 

264 2:Sb 257 130 
24o1 1 i:::{ 144 169 

542 902 4) ) 

2.60 1'11 136 6 
"141 )2 1'1 5 

51 3) { 0 
16 6 4 a 

9 4 c. u 
3 'I 1 0 
1 (J u 0 

3/)3 14L2 656 315 

, 1E A ~~ vi c I ·3 h T A T A G E: 0 F T H 1::: S T 0 C K 
-------------------------------

1947-85 

u 15. ULliJ 
1 50.000 
2. 155.000 
.S 131.UJO 
4 223. ouo 
5 239.UUO 
6 ?76.;JJO 
l 299.uuo 
:?, 30S.OJn 

9+ 3'12. DuO 

19/9 1930 

)42 792 
1)9 161 

34 ., 08 

10 9C. 
., a 32 

2 2.2 
a 2 
1 1 
1 0 
0 0 

15 9 1 211 

1981 

? IS~Y 
441 
264 

57 
40 
29 
23 
19 

6 
1 

J773 

1982 

9557 
840 
268 
2.30 

34 
14 

( 

8 
4 
1 

1 U96 3 

0 
\0 



Table 2.7.15 J r:! I J A l t-' 0 i" U L\ T l 0 N Ai'~ A LY S 1 S 

'J C R T H :; c A ·iF.~ 1: I 'I G ( F ISH I r·1 G A q EA I V) 

F Is rl I,\-~ .IO':TAUTl' C.Jt.':ff-ICIEiH U!J 1"1 : Year- I V AF: 1 A l• LE t\11-IT U k A L :'hl R TA liT Y C 0 E F F I C I E fJT 
0 

194 7 'l Y4 <5 1 '14 '} 1 75 u ·1 Y) 1 ]l})t:: JYS.:S 1954 11) 5 'I YS6 1 95 7 1 ';15 8 

I) • uuu • U!IU .uuu • UfJU • u•JIJ • lll!L .Uuo .u1u .JUS • UIJ7 • uos .OOb 
1 • OUO .nnu .l)l}IJ • ono • 063 • fJYS • 'I'll:! .14/ .C.b8 -~15 .331 • 189 
c. • '143 .JS'J • (J (51 • '134 • 2t14 • 36 4 .:sso .:551 .417 .5 9C .474 .590 
.:S • 1 65 .(.6~ .n<t -~LI .:>::d. • C.4b .44t .492 ..:SI)? .449 • 444 .)24 
4 • 1 ~'lE • 170 • ? ., ( .dli. • 4 1 5 .325 .2';12 .459 .::lb1 • .:S 02 .4 01 • j 1 5 

• C.~2 • ~4 ~ .19( • ~ 1 15 .~91 • .:5)1 .j 'j L .:d7 .4S1 .d? • jl)1 .494 
6 .2"14 .2Y.:S .5'70 .<::40 .c./9 • 322 • 4 ., 0 .424 •. 534 .461 .366 • 1 81 
1 • .Si~ .20) • 441 .:=:.2u • I 34 .385 .C.89 .S95 .(.j9 .nu • 67;: • 190 
;~ • 3 i] f) • 3 00 • .son • .:Sf10 • .:S ClO .300 .3 00 .3 00 • .500 • .S JO • .500 .4 00 

9+ • .:SUI) .YJu • .:>UU • .)t)l) • .)lJI) • .:suo .jl)lJ .j IJU .j uo • .S 00 • .sou .4[]0 

2- 6)Ll • 1 9 ~ .20.5 • £' 1 0 .C.f"J4 • .:i04 .3?1 • .563 .413 .3'11 .419 .s 97 .4 21 
2- 9)U .241 .223 -~6C. • t:lt:;, .~.:n • .52 4 • .5.58 .407 • .549 .36 5 .407 • .s 87 

1 9) 9 1960 19 6 ·1 •j 9 6t: 1 9 63 19t:4 19b) 19 66 19 67 196 /? 1 96 9 1970 

J • nuo .(1.5/ .UZ? • uo ( .u~o .011 .Ll1U .(JC.8 .0.)4 .045 .011 .L)44 
1 .294 • 3 2 9 • ·1 7 g • 1 24 • 16 7 .390 • 3 1\.1 .243 .36 5 .37/S .409 • 33 8 c. .494 .:506 • ( 01 .t:9:J ..:J49 • 449 .3(( • 617 .41R 1 .4 67 • 880 1 • 08 5 
s .546 • .531 .366 .642 • ~ J4 .430 • 765 .732 • dS 7 1.125 .945 1 .3 06 
4 .4/6 • .S20 • .:.87 .416 • (.~ 1 .362 .n~ .567 .909 1. u 11 • 87 u 1 • j 19 
5 .352 • 25 I$ .3/2 • 491 .14R .297 .634 .824 .tn 1.1 74 1. 054 .865 
6 • 4 81 .256 .::.bS • { 11 • 1 o1 .2.3>3 .4 9~ • .:5 66 .9(9 1. 118 1. 52 6 1 • 019 
7 • '197 .42:5 • 'J 93 • ) 9~ .227 • 24 3 • 41+2 .356 1. 296 ·1 .432 1 • 11 0 1. 000 
3 .jUlJ • 5lJO • .5 uu .400 • .) l]fl .4 DO .o(IJ .690 • 9 uo • 9 ·JO • 9 uu 1. OlJO 

'1+ .3.JO • 3110 .sno .40U .s lJ(l .400 .6 10 .6 90 .900 • ',1!]0 .900 1 .ono 

2- 6)'J • lt ( 0 .:S.S4 .4j8 .)1U -~.:>3 • 35 4 • ( Ll8 .b.S.S .803 1 • .551 1. 0 55 1 .131 
2- 9)U .:593 • 331 .":573 .49.5 .c4'-} .35C. • 665 .613 • 889 1.C.49 1. o~::. 1 • 08;: 

ctd. 



ctd.. Table ~.7.15 T 'lu;\L r-'JIJULr,Tiur" l\i;~\LYSIS 

-~OKLI ;; :,., ti'=tUC!) ( r.!Sfd,-JG A'{l:l\ H') 

F J S rl I'',, .'1 n ~" T ..\ L I T '( C I) f" F F l C It N T UNII: ieAr-1 VA~IAbLE ~AfJPAL MORTALITY COEFFICIE~T 

l9t1 '19/L 19(.J l'i/4 ., ',1( s 'I ?t o 1)(( 'IN IS 19/9 '19 8[~ 1981 193l 

.- !l4 2 • :'1/'1 • U:.> I • l; ) (} • I j'J .·1 U:S .. , .) ., .D6o • I c: 1 • I 21 • 5 07 • .34 7 

• I .:;!• • 6':1'-t • . :; t.) ( .::..:4 • 6 1 ~) • j L,) ,.J(J • 2::)? .~so • 'I iJQ • 2 00 • ') 99 

• '-1'1 s .YG'l 1.1.)::) 'I. 'I t.u I • .:; IJ ~ '1. 4:....) .c.)l .U2S • I U.) • .5.37 • .5l8 .t.44 

I. 2:.> 6 • ;~j j i • ..5 /4 .'192 I.) 4•i j ,;?( i' I •:; c;_; .OS I .uo 0 • .3 39 .2.66 .46 8 

4 1 • ~ U'.' .(0( •·. JL • 9 )L I • C.'-i'::; 1.7-u • c. ( 'J .U94 .u (7 .C.47 .2.5/ .c.a 
., • 0:.>6 .5.:51 • ~·4.) ., • ·, 1:u I. I 07 'I. 2 74 '1. L:l" • 01 0 .047 .212 • .521 .126 

() c. • .:.c:o .!+:;SI '1.<:::.>9 1.u54 'I • i.) 6 .891 .41b .U/U .uu? • 060 • .J19 • 1 L) 5 

2.o--J3 • n /Y .i2.:5 • o·l ~ l.oc.n 'I. 4'1, • 4 9 ( .[)28 .564 .058 • 794 .154 

• ljJ\1 1. uou ·1. UdlJ 'I. Llill 1. Uud ·1 .ntu • ~ uu .1•Ju • I UD • .) 00 • .)uu .s 00 

)+ • i_':JI' i . i](l ;J ·1. UUu 1. cnu i. uun 1 • 1100 .~Ull .1 OD • ·1 LlO • .5 00 • .300 .3 00 

.:- 6J-J ·1 • .) n • 11 c. I. 1 40 1. u7 u 'I. 4::i 1 1 • .SU<:I .6~8 .U4/ .LJS9 .c.49 ,2.98 .233 

2- ·nu 1. 21)4 ./f)) 'I .l)) .:i .'i'h I • .:5 o54 'I .244 .6 9~ .058 •. , ., 0 • .:.58 • .561 .t.4U 

1';1()3 1 9t:4 1 <1 cS 

() • .)99 .og£. .l;4.J 
i • 1 j 6 • 0 7 3 • ., i'U 

~ .265 .U4 • .) 'Ill 
.5 • ;~ o3 .3110 .4'1 0 
4 • .5::)9 .381 • 4 'lt) 

• ;:40 • 4 .)3 • 4 'i c 
,.:, • 267 .284 .4hl 

.c62 • 442 • 41 0 ,, 
• .:> JIJ .j~lJ • 41[) 

}+ • .5 Ll·1 .320 .41 u 

c.- 6)J • c':L:i • .Sic • ::> 9U 

2- 't)J • ?. ;<,4 • 3::S 9 • j '-)( 



Table 2.7 .16 VJkTUAL POPULATION A~ALYSIS 

NORTH SEA HERRING (FISHING AREA IV) 

STOCK SIZE IN NUMBERS u N IT : :n i ll i on s 
---------------------
8 I 0 11AS S TCTALS UNIT: tonnes -------------- N ALL VALUES, EXCEPT THOSE REFERRING TO THE S~AWNING STOCK ARE GIVEN FOR 1 JANUARY; THE SPA 11'iNING SfOCK DATA REFLECT THE SJOC~ SITUATIO~ AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE USED: t'ROPORTION OF ANNUAL F BE~ORE S~AWNING: • 66/ 

PRLlPORTILlN OF ANNUAL M BEFORE SPAWNING: .66 7 

I 94/ 194<3 1949 195U 19~1 •( 9~ 2 1953 1954 19~5 1956 195 7 'I Y5 8 
0 :s ::l8?9 C/148 ~.UU6 2.9r86 .S1~2.2 36013 4'1180 .S4S2.8 .544~8 2U51JO 9U61 2.4599 I '11 85.5 143'1 0 99'15 ( l:L55.S 1 oys e 114 86 13241:1 15 Zl:U 12S '15 125 ?f) 7486 35618 2.. .)9U1 5326 64~8 44 88 3/53 4 6c.4 469.S 52..90 592.9 4.S2.1 4 55() c411 .3 c ~b 9 .)(16'1 45 85 5361 3S52 2769 2908 2..992 3.571 35 35 2.150 2565 4 .)91]8 2..2..01 2..1 j c .SS5/ .)8 66 dOS ·1 Y 59 16R1 1 655 2.012 2.042 12.4 8 5 c. 711 2930 16 80 ., ~53 2615 2309 -, s Do 1323 961 1 044 13 86 12..37 6 5::5'.)2.. 2.008 2081 12.48 'IUO 17 69 14/ 'I 998 855 551 109 928 7 1516 2.270 1355 '1265 ();JY Ti4 11 6 0 ?;83 5 Y1 ~54 314 445 3 ~554 1018 16/4 189 8.:>2 669 4tb 1'!6 441 4 2.1 4[)~ 145 9+ 2..767 26RY 2S 21 16b Y61:5 1570 111'1 12 82 427 158 620 230 

TOTAL NO l!dl9 62~ 62 55'1 4 9 51lL05 591~5 642~8 IL1314 65046 6'1 2..)2 46".:>2.6 'l1692b 6943 'I SPS .~o 119'-J 8 161 I) 7 16600 14 '14 (S l25S7 1163~ 1Ll2. 62 9/49 9LJ.S3 92.86 8616 6402 TOT.BI01 6372.12~ 60'~522b 5~48Y6~ 51Y3658 488.)516 4829220 4602~62 45325/2 3973Y71 36n1400 4.534222 4nb3S26 SPS BIO~ 4380.)90 5801~03 .S/4.SU6U .).)01~7o c812.U2..U ~64.5462 22.9815.) 2141613 13642.62 194~506 1/82.9R6 1368131 

I 95'1 196() 19 o'l 196~ 19 0.) 19o4 19 65 19 6o 1967 1-i 68 19 69 19/IJ 
f) 329~8 ;~.)56 (4'12 <: S224S .So 1 0~ 4624lJ 25150 21105 s 06 /1 3 0009 162Rl 32887 1 399.5 12.12.4 c. 9 bl 2.6::d.) 11/80 131Jc6 16/cc 9161 7/67 1 U9 J8 1US5.:S 592./ 2 1.5246 .sn1 0 3Y19 'j 114 1 [J:>.S2 447t .SY62 5462 3nR 2423 S35 7 3151 . u·u /31.:> 1642. 1t6U 152 67cc 2.5<36 149 c 2.512. 1811 505 '1260 4 I 315 636 4152 ·1 Ci31 1:5.52 5 'I 2 Y.l':Jl 1 G ."lcl 649 985 239 178 5 1)2.4 /(.) 418 L92U u15 6lJt 52..5 1654 559 t'..S7 .)05 91 6 61:!3 524 541 26'1 '16 'I g 4b0 40Y '155 656 22.4 66 96 I /UO :)3~ .;b( i3 9 '116 1246 .S44 2.26 97 t'..2.3 66 1.) 3 .SS3 52U 226 'i74 1 tn t4 l\84 2DO 143 24 48 20 9+ 884 5'14 .)54 n6 ~U6 H::3 1 68 495 .SU4 1 61 44 20 

f 0 TA I_ i\10 6 1 2 o.q 3421.5 1)'}308 6615 2 62l.S5 ?.S5t0 545 os 416) 8 465o6 47Wl5 3 "14 72 lfj64i. S PS 1~0 'Ut!.C(1 1l)1UIS '·l::.8 6 S.)91 'I'!.J~Q 1n2::,s lOtS 6.5 i4 4/6 4 21 4 9 2.565 211 0 TOT.8IO~ 458cYSO 54~9541 .SI12.9Ui SS8.)t:.t'...J .)3.)51/0 4143409 .580940~ i.~/.).)57 2.. 445o.J 1 2.172170 15/9671 161(/..:).J SPS "l I 0 "1 2 lt7 2 8 22 2 0 4 4 2 1 0 U 5 77 4 2 11 '15 0 1 4 2 f"J c; 6 I Jl 6 2 n 2 'I 7 6 3 11. l .5 '• 1'1 124246'1 'JOY.5b 7 4 25177 40'lt.:71 36 06 3 7 ctd. 



ctd. Table-2-.7.16 VI1<TLJ1'L P01-'LJLATION ANALYSIS 

!W R i H S c J.\ w= t< f< HI ; ( FISHING A f< EA I V) 

STOCK SIZE T~ NU~clERS Ui\IIT: millions 

3JQ;·~AS~ TOTALS UfHT: tonnes 

~LL VALUES, EXCEPT THOSE REFEhRING TO THE &PAWNING STOCK 

'lTOCK uATA Rt:FLECT THE STOCI\. SITuATIOf, AT Sf'A,.,<JriG TI/11:, 
JSEG: P~OPORfiON OF A~NJAL F BEFO~l S~AWNINb: .661 

r" R ·J r' 0 r;- r I U N \J F !1. i; N U A L f ; L' E F ::H: 1:: S 1- A vJi'H i J :; : • 6 6 7 

19(1 1Q(~ 

~ o ·1 5t~ 1/cli. 
i 16o 7 922'1 

I 1391 l-51b 
96.5 6Y:i 
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Table 2 8 1 1985 North Sea HERRING - mean weight at age (year ~lass) weighted by numbers caught. 

0 
8 9+ Division Quarter 

(1984) (1983) (1982) ( 1981) (1980) (1979) (1978) ( 1977) (1976) 
IVa W I 70 103 132 165 191 214 247 248 263 II 75 125 168 207 228 224 273 274 322 III 83 146 19.6 238 264 283 323 338 339 IV 75 138 179 206 215 243 263 257 276 

Total 77 139 175 205 226 246 276 279 305 
IVa E I 87· 124 148 163 169 185 221 216 II 70 135 170 199 213 234 254 261 257 III 11 87 117 163 191 222 233 284 290 IV 17 82 128 156 175 196 199 224 235 261 

Total 14 84 130 163 189 199 223 232 247 248 
IVb I 12 75 117 141 159 165 184 198 238 II 5 31 135 169 201 215 241 259 260 259 III 9 63 134 190 215 227 228 260 285 297 IV 14 80 124 155 174 191 201 222 236 242 

Total 34 123 177 202 216 223 250 267 291 
IVc + VIId I 32 78 103 120 145 147 159 270 193 II 69 118 148 177 188 III 85 154 177 187 196 191 IV 84 114 139 171 188 179 223 198 

Total 82 113 124 148 170 168 212 207 193 
IV a Total 14 80 137 170 199 216 235 263 270 293 IVa + IVb Total 9 36 133 171 200 216 233 261 270 293 North Sea Total 9 36 128 164 194 211 220 252 270 292 
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Table 2 8.2 Comparison between mean weights at ave in catch of 
North Sea HERRING from earlier years and 1985. 

IVa/IVb IV a IVb IVa/IVb Differences (g) Age 
Pre-1985 1985 1985 1985 IV a IVb IVa/IVb 

2 126 137 123 133 +11 - 3 + 7 3 176 170 177 171 - 6 + 1 - 5 4 211 199 202 200 -12 - 9 -11 5 243 216 216 216 -27 -27 -27 6 256 235 223 233 -21 -33 -23 7 267 263 250 261 - 4 -17 - 6 8 271 270 267 270 - 1 - 4 - 1 9+ 271 293 291 293 +22 +20 +22 

IVc + VIId Total North Sea Age 
Pre-1985 1985 Difference (g) Pre-1985 1985 Difference (g) 

2 117 113 - 4 125 128 + 3 
3 141 124 -17 166 164 - 2 4 170 148 -22 204 194 -10 
5 192 170 -22 228 211 -17 6 221 168 -53 253 220 -33 
7 224 212 -12 266 258 - 8 
8 216 207 - 9 271 270 - 1 
9+ 208 193 -15 270 292 +22 

1 Pre-1985 values taken from Table 2. 16, Anon., (1985). 
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Table 2.9.1 
List of input variaiJl~s for the lCES prediction prograr;1. 

HERKINS - DIVISIONS IVA AND IVB 
Tile; reference F is t'-1e mean F for the age 1roup range tram f!. to 6 

n,e nun•)er 0f recruits per yeAr is As follows: 

Year 

19 !3D 
1!;~1 

19 ~8 

Recruitment 

54SO.ll 
5100.0 
c. ( uo. u 

Proportion of (fishing ~ortalityl effective before spawning: 
~roportion of M (natural mortality) etfective oefore spawning: 

Data are printed in the followin:,J unite;: 

Number of fish: millions 
<le ignt ~y B':je ,)roup in tne cAtcn: kilogram 
.Je i ght IJy age .;JrOUt=J in the stock: i<ilogram 
stock Di::JTP1SS: tnousanc tonnes 
catch weight: thousancj tonnes 

.6 700 

.6 7110 

+----+-----------+--------+----------+---------+----------+----------+ 
: : fisninJ: nAtural: maturity: weight in: weiynt in: 
: aJel stock size: pattern: mortality: 09ive: the cc:tch: the .stock: 
+----+-----------+--------+----------+---------+----------+----------+ 

~: 54.:>u .. u: .J.J: .1u: .1u: .1:.>.5: .13..s: 
3 : 2 lt 6 ':> • iJ : • 4 •J : • ·1 0 : I • ·] CJ : • 1 71 : • 1 7 'I : 
4: 19 6::, • :J: • 41): • 'I U: ·1 • utJ: • ~ UtJ : • cOD l 
5: 62.:>.0: .40: .10: ·I.UO: .2·16: .2'16: 
6: c.1s.,J: .4u: .lU: J.uu: .o2>: .cs.:.: 
1: 6d.n: .4:J: .10: ·1.oo: .2o1: .261: 
'3 l .::, b. U l • 4 :J: • '1 U l 1 • ULl: • i 1 U l • n 0 l 

'1+: ':>6.<): .4'J: .1u: I.O•J: .ZY..S: .2•1.5: 
+----+-----------+--------+----------+---------+----------+----------+ 
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Table 2.9.2 
List of input varia~le~ for the ICES prediction program. 

HERRING I~ DIVISTOhS TVC ANU VIIU 
The ref3renc9 F is t~e mean F for the age qroup ranqe from 2 to 6 

The nunner nf rAcrui t.s per year is ElS follows: 

Y'" ar 

193o 
1981 
1988 

i{8CTUi trn<>nt 

6UU. 0 
()0•). 0 
( l)Q. [J 

Prope>rtion '1f (fishing •nortality) effective hefore ~pawning: ·1.0000 
t'roportion nf .~<natural mortality> effective before spawning: 1.nnoo 

Data are printeoi in tf"le followin.:J unit~: 

,~umber of fish: millions 
!..Je i-]ht oy age -Jr'1up in tne c FJtcn: ki lo:,JrFlin 
.Jeig~t ~y aqe :]rOUj) in th8 stocK: 1( i loo ram 
s toe l< oiornnss: tnou.sand tonnes 
catch Neiqht: th0us and tOilllAS 

+----+-----------+--------+----------+---------+----------+----------+ 
: : fishin-J: nnturnl: maturity: wei:;Jht in: weig11t in: 
:age: stC'ck siZPl pattern: mortality: oqive: the catch: the st0ci<: +----+-----------+--------+----------+---------+----------+----------+ c: ouu.o: .65: .1t1: 1.uu: .n:s: .1~6: 

3 : :> l 0 • 2 : 1 • 0 0 : • 1 0 : I • 0 q : • 'I 2 4 : • 1 6 ·1 : 4: c4o.s: 1.00: .'ILJ: 1.uu: .148l .191: 
s: 46.6: 1.zo: .1o: t.u•J: .no: .z1s: 
6: 1 c • 4 : 1 • c Ll: • 'I I) l I • UU l • 1 o 1l l • c .:S 1 : 
7 : :, • i? : 1 • 2 lJ l • 'I i} l I • U \) l . i 'I c l • 2 3 2 : '3: • ~: 1. c n: . ·1o: 1 . llll: . cor: . 2.:> 2: 

y+: .2: 1.zn: .·,o: 1.uo: .1Y3: .2.32: +----+-----------+--------+----------+---------+----------+----------+ 



Table 2.9.3 Effects of different levels of fishing mortality on catch, stock biomass and spawning 
stock biomass. HERRING in Divisions IVc and VIId. 

Year 1986 Year 1987 Year 1988 

Management SB SSB Catch Management SB SSB Catch SB SSB 
option F(2-6) 1 Jan 31 Dec option F(2-6) 1 Jan 31 Dec 1 Jan 31 Dec 

No further 0.04 228 199 6 F0.1 0.14 339 270 31 406 321 

catch in 0.5F86 0.29 235 61 365 249 

1986 after F86 0.58 182 106 303 160 

1 Apr 1986 F85 0.63 174 113 294 149 

Catch in 0.58 228 124 70 F0.1 0.14 250 201 22 328 261 

1986 = TAC 0. 5F86 0.29 176 44 298 206 

F86 0.58 138 76 254 137 

F85 0.63 132 82 247 128 

The data unit of the biomass and the catch is 1,000 tonnes. 

The spawning stock biomass (SSB) is given for the time of spawning (31 December). 

The spawning stock biomass (SSB) for 1988 has been calculated with the same fishing mortality as 
for 1987. 

The reference F is the mean F for the age group range from 2 to 6. 

Both sets of 0.5F86 and F86 options in 1987 assume the TAC option in 1986. 

():) 



Table 2.9.4 Input variables for catch prediction 
for the total North Sea. 

Recruitment (millions) 

Year 2-ring 1-ring 

1986 
1987 
1988 

Age 

1 
2 
3 
4 
5 
6 
7 
8 
9+ 

Assumption Assumption 2 

61030 
71360 
41127 

Stock size 

Assumption 1 

61030 
31 192 
21220 

687 
232 

81 
37 
54 

61030 
61760 
31791 

(millions) at 

Assumption 

61030 
31 192 
21220 

687 
232 

81 
37 
54 

2 

Assumption 3 

171832 
101000 
101000 

January 1986 

Assumption 

171832 
61030 
31 192 
21220 

687 
232 

81 
37 
41 

3 

Table 2 9.5 Catch and stock projections for total North Sea based on alteration 
assumptions listed in Section 2.9.3. ( '000 tonnes.) 

1986 1987 

Catch Manage- Catch 
ment 

F 2-9(u) SSB 1-ri )2-ri option F2-9(u) SSB 1-ri >2-ri 

AssurnQtion 1 F(1-ri) = 0.5 X F(1-ri) in 1985 1 for both 1986 and 1987 = 0.085 

0.36 1,292 36 534 570 F 0.13 1,873 20 269 F0.1 0.33 11646 20 625 max 0.40 1,579 20 727 F87 = F85 

AssumQtion 2 F( 1-ri) = F ( 1-ri) in 1985 for both 1986 and 1987 = 0.17 

0.33 1,314 70 500 570 F 0.13 11864 39 256 
F0.1 0.29 1,679 39 547 max 0.40 1,565 39 719 FS7 = F85 

AssurnQtion 3 F( 1-ri) = F(2-ri) in both 1986 and 1987 

0.31 1,331 97 473 570 F 0.12 1,862 22 240 
F0.1 0.25 11713 44 472 max 0.40 1,554 67 714 F87 = F8s 

11 9 

1988 

SSB 

289 2,320 
645 1,732 
747 1,578 

295 21270 
568 1,788 
758 11527 

262 2,288 
516 1,867 
781 1,471 
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Table 3. 2. 1 HERRING in Division IIIa. Landings in tonnes 

1976-85. (Data mainly provided by Working Group 
members.) 

Country 1976 1977 1978 1979 1980 

Skagerrak 
Denmark 7,326 19,889 6,425 5, 153 5, 1 so 
Faroe Islands 1,553 10,064 1, 041 8"17 526 
Germany, Fed.Rep. 6 32 28 181 
Iceland 123 
Norway (Open sea) 1,860 2,460 1,350 
Norway (Fjords) 2,304 1,837 2,271 2,259 2,795 
Sweden 6,505 8, 109 11,551 8, 140 10,701 

Total 17,817 39,931 23,176 18,974 20,552 

Kattegat 

Denmark 41,749 38,205 29,241 21,337 25,380 
Sweden 30,263 37,160 35, 193 25,272 18,260 

Total 72,012 75,365 64,434 46,609 43,640 

Division IIIa 
Total 89,829 115,296 87,610 65,583 64,192 

Unallocated 8, 117 20,053 

Grand total 89,829 115,296 87,610 73,700 84,245 

Country 1981 1982 1983 1984 1985 1 

Denmark 18,001 22,881 54,102 36,776 88,192 
Faroe Islands 990 715 1,980 891 455 
Germany, Fed.Rep. 199 43 40 
Iceland 
Norway (Open sea) 6,330 10, 140 500 2,752 
Norway (Fjords) 950 1,560 2,834 1,494 1,673 
Sweden 30,274 24,859 35,176 59,195 40,349 

Total 56,744 60,198 94,632 98,356 133,421 

Kattegat 

Denmark 18,721 12,366 62,901 71,359 69,235 

Sweden 38,871 38,892 40,463 35,027 39,829 

Total 57,592 51,258 103,364 106,386 109,064 

Division IIIa 
Total 114,336 111,456 197,996 204,742 242,485 

Unallocated 57,000 35,344 

Grand Total 171,336 146,800 197,996 204,742 242,485 

1 Preliminary. 



Table 3.2.2 Catch in numbers (millions) at age, for 
that part of Division IIIa, catch that 
was sampled in 1985. 

Winter rings 
Quarter 

I II III IV Total 

0 630 296 319 1,245 
1 760 170 153 125 1,208 

-------------------------------------------------------
2 228.0 144.7 159.6 98.4 630.7 
3 108.2 48.4 133.6 57.7 347.9 
4 22.9 18.5 49.5 16.8 107.7 
5 2.6 3.3 11.0 3.6 20.5 
6 1. 3 1. 5 3.5 0.7 7.0 
7 0. 1 0.5 0. 1 0. 1 0.8 
8+ 0.2 

Total (>2) 363.1 217. 1 357.3 177.3 1,114.8 

Tonnes covered 
by sampling 37,879 23,526 56,094 33,394 150,893 

Industrial landings in the Skagerrak and the northern 
Kattegat in the second half of 1985 are not included. 
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Table 3.3.1 Estimated abundance of herring in Division IIIa 
from acoustic surveys during August/September 
1979-85. 

Winter 
Numbers at age (millions) 

.rinq:; 
1979 1980 1981 1982 1983 1984 1985 

0 577 482 1,840 61 171 1 1424 11004 6,515 

1 611 477 698 2,349 3,.526 1,992 1 1 111 

2 1 1067 434 1,260 989 1 1 160 2,069 1 1 132 

.3 93 47.3 44 221 413 756 73 

4 13 84 22 31 122 126 11 

5 4 28 2 8 13 .34 

6 3 0. 6 1 2 

Total 2,365 1 1 981 3,867 9,770 6,658 5,983 8,843 

Biomass 
340 325 551 222 ( '000 tonnes) 

Biomass 
123 185 403 9 

adult 
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Table 3.3.2 Estimated abundance (numbers at 
age in millions) of herring in 
Sub-divisions 22-24 from acous-
tic surveys during August-Sep-
tember 1984-85. 

Winter rings 1984 1985 

0 231 843 

3,602 4,368 
2 1, 221 1,132 
3 826 188 
4 406 58 
5 99 23 
6 62 4 
7 49 2 
8 11 2 
9 1 3 

10+ 10 

Total 6,518 6,624 

Biomass ( '000 tonnes) 377,300 228,700 
Biomass adult 262,000 23,609 

Table 3.3.3 Estimated abundance (numbers at age in millions) 
of herring in Division IIIa from acoustic surveys 
during November/December 1982, 1983 and 1985. No 
survey was carried out in 1984. 

Winter rings 

0 

1 

2 

3 

4 

Total 

Biomass 
( '000 tonnes) 

November 

2,530 

1, 060 

380 

40 

5 

4,015 

168 

1982 December 1983 

5,089 

1,393 

22 

6,504 

153 

November 1985 

9,303 

918 

12 

10,233 

215 
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Tabl~ 3. 4. j, Length components of 1-group HERRING in Division IIIa 

from 1980-86. Mean lengths (ern) and proportions of 
spring- and autumn-spawned components are shown. 

Length components 
Year Strata 

Spring spawners Autumn spawners 

Propor Propor Propor Propor 
l (cm) tion l (cm) tion (cm) tion 1 (cm) tion 

1980 1 14.0 0.73 17.0 0.27 
2 14.6 0.14 16.2 0.86 
3 15.1 0.09 18.01 0.91 
4 16.2 0.45 18.2 0.55 

1981 1 12.9 0.34 16.9 0.66 
2 15.6 0.47 18.0 0.53 
3 16.3 0.24 19. 1 0. 76 
4 17.4 0.81 19.6 0.19 

1982 1 13.9 0.15 15.5 0.85 
2 15.5 0.60 18.0 0.40 
3 17.2 1.0 
4 17.4 0.80 19.6 0. 20 

1983 1 14.3 0.27 17.0 0.73 
2 14.4 0.11 17.5 0.89 
3 13.8 0.58 17.3 0.42 
4 14.0 0.65 17.5 0.35 

1984 1 13.5 0.55 16.3 0.45 
2 13.3 0.50 16.4 0.50 
3 13.9 0.26 15.4 0.74 
4 14.2 0.57 16.4 0. 43 

1985 1 14.1 0.82 16.9 0.18 
2 14.7 0.32 16.2 0.66 
3 14.8 0.91 17.8 0.09 
4 14.8 0.06 15.3 0. 94 

1986 13.3 0. 30 14.0 0. 70 14.9 0.25 
13.1 0.25 14.0 0.50 
11.5 0.04 14.4 0. 96 
11.8 0.08 14.4 0. 92 
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Table 4.2.1 Celtic Sea and Division VIIj HERRING landings (tonnes) 1 1975-84 

(Data provided by Working Group members). 

German Germany Nether- Un-

Year France Dem.Rep. Fed.Rep. Ireland lands Poland USSR allocated Total 

1976 11919 147 28 51986 11627 324 826 101857 

1977 106 96 51533 11455 71190 

1978 220 61249 11002 850 151519 

1979 584 20 71019 850 31705 121178 

1980 9 2 81849 393 91253 

1981 123 151562 11150 161835 

1982 + 91501 91501 

1983 495 101000 11500 101187 221187 

1984 680 71000 890 111 148 191718 

19851 622 111000 41601 161223 

1 Provisional. 

Table 4.2.2 Celtic Sea and Division VIIj HERRING landings (tonnes) by season 
(1 April to 31 March). (Data provided by Working Group members). 

German Germany Nether- Un-
Year France Dem.Rep. Fed.Rep. Ireland lands Poland USSR allocated Total 

1976/77 11317 147 36 51864 11324 257 826 91771 

1977/78 95 96 61264 11378 71833 

1978/79 220 81239 11002 71559 

1979/80 584 20 71932 850 935 101321 

1980/81 91024 292 31803 131130 

1981/82 123 151830 11150 171 103 

1982/83 + 131042 131042 

1983/84 495 101000 11500 91186 211 181 

1984/85 680 71000 890 141009 221579 

1985/861 622 111000 4,509 161 131 

1 Provisional. 



Table 4.2.3 VIRTUAL PUPULATIUN A~ALYSlS 

HERHI~G SOUTH AND SOUTH WEST UF IR~LA~D (FISH AREAS 

CATCH I ,·~ 1\ U ~1 d E ;~ S UNIT: tnousands ----------------
1915 19/ b 19(( '19/ 0 1919 

1l ?b l:l 1 .S.S 1 I 81S y 2 ~no 'I'I .. B5 
c. 154t::9 1 ., .,, .) 1l.) ., 0 1..).J8) D91.:i 
.3 1/lij.S 7286 861 0 ·11 Y4l> 12.5 '19 

I:SJ!:> I fl 11 se. ~li SSR.S :so.:>6 
5 1 QL)6 2872 1) (5.) ];){:IJ 2 Hi:l9 
6 .:>Si 0 47g5 1~9() 14/o 1.516 
7 ., 6!t4 1 9:\0 104.5 .)40 ., c.~.s 
·~ 11.:.6 124..) .H>.:> tSo )) 1 

i+ 11 Y4 116';1 '• I U 41St!. 63S 

TOTAL 6981.5 51.5/o .) 9944 .S8o5C. Sc9.57 
Tonnes 15588 9771 7833 7559 10321 

SOP 114 99 104 98 103 

VIIG-J) (Seasonal catches.) 

19tHJ 1981 19U 19~3 

7162 3'1:)6'1 15339 114<54 
.:>OflS'.) .::·1 c85 4t!./25 37C.S3 
"11726 21 !:$6'1 >:l7Zo 228'15 

651:!5 .)) LJ.S 481/ 21.:15 
~?..1 2 44:)1S 1497 1S79 
Cll;4 ;,456 •j i:i 91 Ul 
'11 b4 7YS 16 70 .515 
12o2 .5"15 .:)35 /90 

565 ~66 5 96 261 

o.559j 9/86U 715Q8 1 C/589 
13130 17103 13042 2li81 

109 103 95 93 

1984 

16456 
78'.)24 
346 72 
1;,5t!.7 

2066 
915 
317 
"195 
., 52 

1466C.4 

22579 

99 

1985 

141615 
4)11/ 
286 72 
1 C.o?l 

., cs24 
180 

67 
13i' 
1 os 

., Uc94/ 

16131 

102 

N 
V1 



Table 4.4.1 JI~T0AL PO~JLATIO~ A~ALYSIS 
M= 0.1 - adults 

:~ E Rt< I,., S S OUT ,j Al·li.l S ~)UTH W E')f vr IRELAI\0 (I-ISH AREAS '/ I I G-J ) M = 0.8 - 1-winter-ringers 
Seasonal. 

N 
FISrlrr~:; dOP.T."\UTY C 0 E F F lC 1 E id ui'ill: YeJr-1 V IH~ IAIJ LE NA Tu f<A L r·liJ R T k LIT Y COEFFICIENT Cl'l 

19(5 'I 0/6 19 ( 1 1 ~~7 /) 1119 19C.U I Yt I 1 Y r:z 'I Yd3 'I Y<14 ., 'i 85 

1 • 'l ,, • 1 5 • 1 0 .l;4 • 'Ill .n .t!.C. .:)4 .u.s .ll.) • Oi' 
2 .:i4 .3 j • c.t • .55 • 45 .6 3 • <) [j .55 .49 • 33 • 17 
.) • 68 • 4 I .44 .4u • 55 • ( C> 1 • t!.c. • '3U .58 • .:l.:S • 1 ( 
4 .::d .55 .6:> • 5 ., .51 • 56 .YU -~7 .:>5 • 72 • 17 
5 .o.:l .41:$ . ~ ., • .:>6 • 41 .C.( • l)~ -59 .(1 .96 .1( 
6 • b 7 • 7 3 .5Y • 2 I .51 • -, 1 .:>4 • 91 • "18 1. 07 • 1 7 
I . .)~ •. -,, 1 • .:>U • .su • .55 1. Ui' .5.:> .49 • :d. • 28 • 1 ( 

-~ .42:: • 37 • .56 .3 8 .4Y • 6 u • oz .40 .40 .30 • 1 7 
9+ .4!-i . .) ( • .:S(5 • .50 .49 • ou • 8C. .4U .40 • .so • 1 7 

2- nu • ::i k • 5 b • 4 'I .36 .47 • 6 7 • ~0 • 70 .4 7 .-51 • 1 7 
l-- ().J • 60 • 4 ::) • .:>6 .3~ .49 • bi. .9C. • 61 • 51 .36 .1 7 



Table 4.4.2 JIRTUAL ~U~JLATION ANALYSIS 

HERHI~~ S0JT~ A~D 3JUTH ~ESf UF IHELA~D C~ISrl ARfAS VIIb-J) 
:; T 0 C I~ S U. f. I.~ , IU. I b c !\ S Uid T: t'IOUsancic; 

:3T 0 :'1 ASS r (·TAL S J iH T : to ~1f1 e s 

ALL v'AL·JcS, cXCEr'T T .!OS E R t: r := f i\ lf• ·~ TU TiH: St'A,,,.J.JG STOCJ.. AflE .> l Vi: i~ F 01, 1 April. Tf!C: SPA.I tdNG SIOCI( JAfP. flEFLECI rYE S T 0 C K :> I T U I\' I I 0 i\ AT Sr'A'8dJ·'Jl:. T I :'l [, I,Jfj E !( c :3 ( THE t OLLO'.JING VALUES ARE USeD: rRuPORTIJt; ur A:.:NUAL r ~~ t: Fu Kt St-f~,-J.-Jl~~.:i: • ~ [1(1 
r' :: J t- 0 r-: r I u ,,. U F 1\ '\:I~ IJAL . : Cl [1- 0 r.: 1:: :, 1' A ~- N I N G : • s uu 

I 'liS 1:; ?~.; 1 >' 11 '1':>10 ·1 'I 19 1Jcu I 9 .:i 1 198.: 19.::l.S 1984 198) 
1lo3 ;:!, 1410')0 I 1 ot, I:'.S Y2cU 10:>740 1 c 04) 4 2bi':f25 S46'121 S7coc.7 69lo19 .:>03052 ,; 3-~ 69 ( ..S?S 69 54l0o 4 ( '14'-t ...)9o<-S1 611<::~ 4u4:t :> 1049.59 2.:>54 u:s t!.94t14 ..J0t!.8.:S~ .516Y:i 2'lt..ny t!.Siu u !.dbY'I .5rJ6 ·:ts £29U7 ~UTt!. 16):5,:) )4) 'IS 1303"15 ·,n4S'l lo.:.YI '11 ,:::, 9 ., 15 ob '14t'J( C.cloCJ 160...) 0 964/:J d6l.U 61'1 I 21 b.St: 8:>U9U :J ?.,J"j'il lS'GO !~'lb j )4f'i ~D£:1 'l24Ld i>l <:>0 s::, 34 3<::::>2 .:>489 1<:::243 6 15 11 ·?679 4i • .:',' oolJu j4).::i 4Sc'C: :)~ 91 .)..) ilU 1181 14 so 1C.Uo .s j /6 !>46 t. 4<:5) C<. ·J I '•' 17 'j ~) 7,. 2GlJo 4~21 1 t!. i)2 U4Y 450 " ...) 'i ., Q 4 t!.1'i ·1 c o·.; i(;4..) 'ilt 39 t!,Qc:.::.. .s 84 10 64 l.:i.ILJ ( 3 9 9cU I+ 5 ;: I:~ S'F·n. 1~)/ I::;~· 1 1116 1 .)[,7 161) 1 <.:Y.S oc 9 61S 705 

TC-TAL .•n C..:JJ)U'3 c4 9 ·;:> :s .::: 1)).)( .::·tL:::9t ~I J.:> o1 2Z9 6L·U .:) ').:>41 b 69Lbc9 'U :i6Y 6 11 sc:..:.c1 d9Ci9 5'1 SPS d0 'I fH> 6 J I• I_< t'-146 ., ,q 0; 15:)._.'1 (.: 1) 1.).:.16 14'1SU) 11 :> L~U jf1.)c4~ 48lS46 64UL 40 b4<:W41 TOT. fll 0"1 ft,J:b'l .s 0.5 r:.s :"">31.5 .:))'j'j-j ·+.:.:)I I .:i/~42 ::>4140 90196 13.SdU4 '13 (),) 65 J2143l5 )I-':; '-i 1 J ,·J cJ1.J1 c:->C:'Jo 1,) 'I/ l.S u8i:- L6).,:,5 c:> 6oU cl619 4~Yt:8 i'4..l ou 8ol.:iS 9d6U9 

'I Y86 

0 
1t!.b964 
231176 
14 691 j 

6 4956 
9..J46 

'122 
~4~ 

124 0 

..... 
N 
-....] 
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Table 4.6.1 
List of input variables for the ICES pre~iction ~rn,JrAm. 

CELTIC SEA Ai-iD DIVlSIOt~ VIIJ tiEIH\IfJG 

The reference f is the mean F for t11e aye group rAnye from ~ to 

The nu~~er nf recruits per year is as follows: 

Year 

19 86 
1987 
19 :3~ 

Kecruitment 

214UOO.O 
214oJUO.u 
2'l4LJOO .0 

~roportion of Cfisnin,J nortalityl effective oefore spawniny: 

t>roportion of 1'1 (natural mortality) effective before spawning: 

Deta ar9 printerl in tne followin] units: 

'IJu:noer :~f fisn: tnousands 

.~ei.:J•!t hy aqe :;Jroup in the catch: kiloqram 
:~ei.Jnt ')j "l:Je ,Jroup in tne stock: kilogram 
Stock bi ::JOF3 c:;s: LOIHlP.S 

CP.tc n w:=: ight: tonnes 

• c.oou 
• 5 000 

+----+-----------T--------+----------+---------+----------+----------+ 
: : f i s h i rn : n a t u r i1 1: m a t u r i t y : w e i q h t i n : \'J e i g h t i n ; 

: 8-Je: stock size: pAttern: rnnrtality: O,Jive: t11e eaten: Lt1e stock: 

+----T-----------+--------+----------+---------+----------+----------t 
ll 214.JO:J.Cll .40: .oo: .:>Ul .104l .1~14: 

z: 12~-Jo4.l!: 1.Llu: .1l;: 1.uu: .1:,~: .1sc.: 
s: 2.511l6.•ll LD;J: .10: LIJO: .1olJ: .18'1: 
ft; 1 4 6 l 1.J • iJ l 1. LlU l • 'I u: I • IJU: • ~ '14 l • 2 '14; 

s: 64956.o: 1.oo: ·''J: t.ou: .zso: .z3o: 
6i 9.J4o.Jl 1.Ju: .1u: t.uo: .c:,u: .~su: 

1 l -1 2 2 •. } : 1 • L1 ') l • I 0 : 't • 0 0 l • 2 ~ 4 : • 2 54 l 
,'\i .)4.:J.u: 1.uo: .·1u: t.uo: .2bt::: .26~: 

·J+: ·J24d.o: 1.oo: .1o: t.on: .264: .264: 

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



Table 4•7•1 
Effects of ii fferent levels of fistliny rn0rtali ty on 
catch, stock ~iamass and spawninq stock bioillass. 

CElfiC SiA AND DIVISION VIIJ H~~kiNG 

+--------------------------------------+--------------------------------------+------------------+ Y""ar 1 9~6 Year 198( Year 198~ +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stock: sp.stock: l fac-: ref.: stock: sp.stockl : stock: sp.stock: : t'Jr: F: biomAss: biomass: catch: tor: F: biornass: bio'llass: catch: biornassl biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ .L: .b: 135: 111: '16l .~l .1o: 1.54: n1: 1b: 1.)1: 1U8l 
• 2: • 1l: : 11 0: H>: 13 0: 1 06: 
.1: .14: : 1'11: 15: b.:.ll 11Lil +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ The da t3 unit of the hi amass and the catch is I OJU tonnes. 

The spawning stock biomass is given for tne time of spawning. The spawning stock hiomass for 198H hbs heen calculated with the same fishing mortality as for 1987. Tne ref~rence F is the mean F for tne age groJp range from l to 7 

N 
\.0 
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Tg,ble 5.1.1 Catch in weight, Division VIa (North) HERRING 
1976-85. 

Country 1976 1977 1978 1979 1980 

Denmark 249 626 128 
Faroes 4,017 3,564 
France 1 1 481 1,548 1,435 3 
German Dem. Rep. 279 2 
Germany, Fed. Rep. 4,084 26 
Iceland 3,273 256 
Netherlands 16,573 8,705 5,874 
Norway 5,183 1 1098 4,462 
Poland .390 
Sweden 2,206 261 
UK (England) 20 301 134 54 
UK (Scotland) 53,351 25,238 10,097 3 33 
USSR 2,536 15 
Unallocated 

Total 01 93,642 41,341 22,176 60 306 

Country 1981 1982 1983 1984 1985 1 

Denmark 11580 96 
Faroes 74 834 954 169 
France 1,243 2,069 1 1 313 510 
German Dem. Rep. 
Germany, Fed. Rep. 3,029 8,453 6,283 5,564 61065 
Iceland 
Netherlands 5,602 11 1.317 20,200 71729 5,500 
Norway 3,850 13,018 7,336 6,669 51 126 
Poland 
Sweden 
UK (England) 1,094 90 
UK (Scotland) 30,389 38,381 31,616 37,554 28,065 
USSR 
Unallocated 4,633 18,958 -4,059 16,588 502 

Total 51,420 921360 63,523 75,154 44,933 

1 Preliminary. 



Table 5.1.2 VIRTDAL POPULATION A~ALYSlS 

HERRING IN THE NORTHERN PART OF ifiA 

CATCH LJ tJU:•l3ERS UNIT: thousands ----------------
'1910 1 9 71 1972 1 li73 1974 197) 1 Y76 19 77 1-}78 1979 '1980 1981 

1 2387J8 16994/ 8tJ1 663 51170 31]9016 1728i'9 69(!5.) 34836 nsz5 ;) 92 1 <:!8 6/ 36?40 2 2fb454 .s 7261 :i 304097 235627 12.4944 202(1~7 3196 04 4 7739 46284 225 1335 77961 .s 359711 ) 60348 219502 ~Ob26 7 '1:) 1 025 89066 1 0154 8 95834 205{S7 1 22 452 1 056 00 4 1397'18 357745 o3069 1.11484 519118 63701 .:))50~ 22117 40692 31 .!.46 61341 5 5.532 0 11 33 9 l o5920 6307' 82466 1 ?182 02 251 95 10083 6o79 21 62 21473 6 2 O.:i4 62 54571 .57341 54o4~ 49683 306()1 ( 6239 1 2211 38S3 12 4.3 12623 7 2'1141 1 81 5 92 'j 3377 18242 .54629 122 97 1 091 ~ ~0992 21 00 7 40 115 83 8 32860 13042 1U09.58 6506 CZ4i'O. 13121 .3914 2158 62/8 2 3 1.S09 9:1- 30651 3639S 20465 32223 2.1042 13698 12014 1486 15 44 0 1 1326 
TOTAL 129.3055 186464o 21463U 14D1d2 '1314453 7856S2 654037 24805 6 150722 812 15049 329956 

1932 198.5 1984 1.98S 

1 133 04 8192.5 2961 46S23 
2. 25001 0 i'7810 253291 79428 
3 72179 92743 6685 7 '16 9681 
4 9~544 29262 4696~ 19066 
5 58452 425 35 2005 7 17397 
6 2.;580 27318 1 525 0 1)78 
7 11 516 14709 124.78 l 1$61 
8 1.5 814 8437 5940 jj 81 

9+ 4027 3484 2629 2494 

TOTAL 54J4.!.6 .;83221 4.!.64.!.6 .;s4o15 

w 
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Table2~ HERRING in Division VIa (North). 
Scottish bottom trawl survey indices of 2-ringed 
herring catch rates and acoustic survey indices of 
the same year class. 

Trawl survey Year Number of 2-ringer Acoustic estimate 
year class 

1981 1978 

1982 1979 

1983 1980 

1984 1981 

1985 1982 

1986 1983 

GOV hauls 

9 

10 

12 

12 

17 

12 

index no of 1-ringers 

1,237 

2,361 

11 

12,456 

98 

.359 

(millions) 

28.1 

1 1016, 4 

Table 5.1.4 HERRING in Division VIa. 
Mean weights at age (kg) 

A]A : WAight in : Weiqht in the catch 
: CRinysl : the stock : lY~O-tl "IYt~-;:;4 :H'oSCobs.):l9Ll~Cfit.): 

:---------:-----------------------------------:---------------------: 
I D.OYl 'J. O'iU ,) • 1)9 0 0.07~ 
L 0.16/t U. "I L "I U. 14U u. '11'1 
.) "· c !)/) Cl. '1::> u lJ .11' :> 0 •. , 2 y 

4 u.~.:,.) u. 'I() u.~u~ u. "J( ~ 

0.246 o. 1 o6 G. 2S'I 0.1 )Q 

0 u . .::sc u.~uo J.cS5 u. 1'1..> 
0.;:) (.1 ·) .2'1 /_. 0.2(0 u. c.uc 
u • .:.69 J. Ct4 l). 2 ~ 4 Ll.~LU 

l1. 292 ']. £:£:4 0.2-J) U.25o 

Table 5.1.5 HERRING in Division VIa (North). 
Larval indices (numbers x 1010) and spawning 
stock biomass ('000 tonnes) age 2 and older. 

Year 

19fJ 
1974 
19tS 
"1976 
19/( 
lNu 
'19/ '-1 
19d0 
'198'1 
1902 
'19 ~.) 
'19~4 

198:> 

Larval 
index 

c44 
'1'1'/ 

'I'·' 
..OU 

1'1 
i't 
_)j 

Hit 
I 4Ll 
~1) 

I b7 
b{ 

L"l5 
en 

Spawning stock oiomass 
from LPt: from VPA 

~o4 41.5 
2 os £.~0 
1c6 ·1 c5 

j6 'I 0"1 
H5 (5 

1'11 74 
94 'I U4 

161.\ ] by 
c~4 1 ( ~~ 

16~ 'I 12 
tl 'l4b 

'16 7 '1..64 
c 06 ~:u' 

1Predicted from (1973-85) regression 
y = 18.9018 + 0.9725 x (r = 0.704). 

O.IJ6'1 
L).10.:> 

0.154 
IJ. 16 ., 
.J. I cii 
u. 1'19 
0. 2'1 5 
u. U.5 
o. 25 ., 



Tali»le 5 .1. 6 VIRTUAL POPULATION ANALYSIS 

YERRING IN THE NORTHERN PART OF VIA 

FJSHI~G ~ONTALITY COEFFICIENT UNIT: Year-·1 -----------------------------
'] 9/0 1971 19/t:: '197 :> 1 9i 4 

2 .210 • Lt91 .344 • !:> 7S • s 61 
.s .4.54 1.195 .s.sc .oOo .(97 4 .441 .90) • .:.4U • 6c4 .892 
5 • 44 2 .684 .49t .592 • Y1 5 6 .3<:::8 .984 .44:> .60..) 'I. iUS 
7 .625 .4~3 .6 OIJ • .ss '1 • ()64 
3 .4i.JB .899 .480 .S91 .819 

9+ .408 .a9Y .4 oo .!:>97 .u79 
C.- I)U • 41..:) .i'9U • 4 61 .S6l.J .3U 2- I)VJ .345 .77':> • 3 <:S3 • :, 96 • <).54 

1 9(l2 198.5 19;:S4 1 '.ti::S 

2 • 6.J '1 .2>2o .ciS .<::10 
3 • 5 :J'I • 44 7 .45S • i 1 0 
4 .5/0 .345 • .:.diJ • .::.1U 
5 .5'71 .4~0 • j /4 .2'1 0 
6 .414 .5.::.9 • t:. 0 f • C.: 1 U 
7 .218 .43o • 44 ( • i'l 0 
8 • .5/.5 • 3 nu .c8U .<:::10 

)+ .".5'13 • s 00 .C. tO • 21 0 

c- r) u .497 .43Li .:; 6i .<::1U 
2- (hi .S6t .407 .zn • 2'1 0 

NATURAL MURTALITY COEFFICIENT = 

1 9( s 19/o 197( 19/R 

.131 7 .I:S09 • 335 .2 98 

.893 1. c 01 .S34 .2 I 0 

.8~8 1. U09 .823 .403 
• 861 .osz .793 .s oO 
.9SU • 944 1. c. 65 • ( '12 

·1. 0~3 .YcO .652 .665 
.8SS -9~5 .628 .563 
.355 • y .ss .6 2 b • .:>6 3 

.391 • 9 66 .l .54 .4/8 

.8)5 .'102 .!:>34 .5ii' 

• 1 (1 

1979 

• 001 
• 001 
.uuo 
• QfJO 
• lJU2 
• 002 
• [J()1 
• 001 

• LJ01 
• 001 

1980 

.004 

.002 

.UOc 

.001 
• 001 
• 006 
.(;01 
.00'1 

.002 

.(;Qj 

1981 

.326 
• .56 8 
.554 
.24 7 
.c16 
• 21 2 
.aB 
• 22 8 

.28/ 
• .:.24 

w 
w 



Table 5.1.7 V I ~: I J f\ L t-' (J t-' J LA T I 0 I'< A 1, A L Y S IS 

rlERldr,.J li, TriE ihlEIIiJ~I\:J r'Ar:l Jr 'JlA 

STOCK SIZE I~ ~U~bE~S Ui-;IT: tilOUSi'lnds 

81Qi,\S:> TCTJl.LS UiHl: tOfHJP.S 

i\LL V!iLUES, EXCF:I-'T T:10SE I{EFEI;f\Ii~G TU THE Sr'AW•.Jli.JG STOlK ARE GIVEN FOR 1 JANUARY: THE SPAi-IJ~lioJG 

~1')CK DAIA 11d·LECT THE SfOet: .. SITUAliUi• AT St"A.~,.;Ii% 'i"IJ.11:, ,.;HI::I(cdY TdE 1-0LLO·,.Jli'JG VALUES 1\f;E 

USED: t'~Ot-'OfHIOi~ Of Al·;r~U/\L f £-jEfUR£: St·A 1:ifH:~G: .6(f.l 
P~·JP•)IHluf~ Ul- AlmuAL i'i CEfOF:E SPA.;.UIJ.J: .6/0 

j':JjQ 19 { 1 191~ 'I 91.:> '19/4 1 9 i ':; 19 lb 1 )11( 'I ':11 8 ., ';1?9 '19/SO 

~ 1139845 1u05~7S ~J1(.J4d :.b..:Jl)4 5U4:.J6 irt99t!.. 6U1.:.. u:. 17:)8).:> 1 o13Uo4 2 64 ·1 5 i' .J9i:S884 
3 1 06-rl s :: u3636S )j6o4'J 'Jo::>'1;.:4r 2o/'J..)0 1)721'6 1 ~'I IS I 24U1 0 113i:.S) 3 12cU::61:) 23 oo05 

4 41J)l:S1 ot!..0o19 t!..C. 9'1.:>4 t:.9DL.D.J ;> j ( 6..) 1 '1'1 114 b :.oc.4LJ 41'1 54 1~8441 8,:,4(8 114l.Sb 

5 I 5o 2 J4 {~ 3 :ill,::> nY34ti 14 1::>3 ·1 '14.55 '] y 34[)2)::> 45o46 1'121 0 16..)~ r. 71656 7 :.:. os 
6 (61/o.:S <olJ :3~ i' ., Ll9 'j 19 'I eo 'j 64 (j(11) S2f}.:> (' U U1 J0 11o9:. 7 .')oS 8~84 fU24b 
7 6::>5)8 49S34U .:) :] , .. , 1 6.5414 62461 20[!'1 'i 1 ;,;~ J 4 4Sl.$1Y 4:.19 .S4 93 14 84 

~1 1 ;),:, i C.1 j 1 ?:::> ::> c. r I 'I j.) I) 'I;_,..) 4 ULl.:S6 C,j_i,:,.) b)1t!.. 6'1 iJj t::16U6 21 u:s .)154 
;1+ 9) 0 I 5 6 ftfJ1 C· ::> 6'1 cb i'4YS::; ~ i':J 59 2 4 :;, '('j 'I 9'-J ~() j.)31 5.5'14 n 'I 05 1 

w 

""" 

1 )I 81 

29.":>60~ 

35'1656 
21)650 
1 03 04 0 

68C.60 
6.5)20 

67.54 
6o22 

TOTAL r~r) 3 (I) I (;C,!, ~j:ti)4C.::> 4.:>()~u9C. J'J4oc:6.::> 1 '.\ 00oct6 11'L541t!.. 1!]..)1449 )51465 4C> 6u·J () 565439 909266111/286 

SPS , : 0 2 :-: 2 I 5 1 4 'I '1'1 n\ 3 0 Yl o 2.5 0 .:i 1 i 7 4 U 6 6 i i)Q'I662 5u74<>u 5 c:o4.:i't .) 6.51 2U Sb5JS2 528S19 848904 84C.059 
roT.BI01 il1r874 fZ'I '3)1 i)t!.. 1'1 YU o:.o:.6t 41::>~.5S 23764'1 1 )1'/9') ( '112452 98'1cl4 '111694 I I) llJ45 235947 

S FS 31Ji'l 594/ft6 4 U49 68 5'?2 'i -,) 41 .Jt:.t!./ t!..t!..Ut!..uZ 1 ~51iL4 1014.:>2 7 C.i>OC. 74UI4 1044iJ3 1 69U44 1( 8.511 

19:l2 198.:> 19o4 198'::> 19~6 

2 55oi.IJ1 293274 1.504'1)1(:; 439o"1o j 0 28000 
.) 19'1jj5 c.691!·2 19 'I) o ·1 Y59iU6 3t!..t!..oi7 
ft 22)328 ·1 05H2 ·1 ':JS6 7:5 '11 UVI '1 66':1224 
5 1369/5 ., 15..S5 9 6759j 96.:>40 ~U695 

6 7t!.. C\6 0 63633 64'1 00 41 'i68 10665 
49(84 4:S58c: i624t!.. 4.::>)3:. .sor.:s1 

" '+o 4 o2 34122 ~ssoo 20'17.5 YIY:SQ >) 

9+ ussn .S431t!.. 112 86 1.:>81C. ~~515 

TOTAL ,,Q 129'::>514 963~67 1o':J5Y74 1{06236 

Sr'S ~0 334 3~4 690570 1444~14 1386t!..3t!.. 
TOT.BlJfl 26::>3 66 204693 .54224{ 34<>417 
Si-'S BI 01-1 1 i't:: 545 146091 ~b4.:>8b 285072 
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Table 5,1.8 
List of input varia~lqs f9r the rc~s prediction prngraw. 

~r?~T~~ - ~TJTST0N UtA ~OqlH 
Tr1t"~ r~Jl' 3r0nc2 F l s tf!P ~n~an F for the age .:]roup rangP. trorn 2 to 7 
TI\A TJ!l"'>Rr '11' recruits ;.;er yeAr is As follows: 

fC· ·!tl 

It.,' r' I 
1° 'Li 

<ecrui t~lP.nt 

llJ~:lULJO.U 

.S~UJCO.O 
iL IJLI!Jl). (] 

;Jr'1t:J'1rthn :11' (fishinq nortality) effective before spawning: r'r•)p::lrti'Jr: '11' .r (naturai rnortFllity) effective before spawniny: 

•)er;:; CJrq orinter:J in t:,A followin.,; units: 

·!u·:;·1-er '1r f i ::;h: thousands 
if'i,JiH. ')Y "l.Jtl ,}rTJ~ in t11e C"ltCil! kiloyrA.il 
,/PL:)'-·,,~ '>).' a;J3 :JrC~LJp in ci-)P. stcck: Kiloqra:n :;t'1c'< ,)i.JrnAss: tonnes 
Cf'tC'i IV"lioi!t; tOtlflPS 

.6 70J 

.6 700 

+----+-----------+--------+----------+---------+----------+----------+ ; ; fishin,~: naturc'lll maturity: weight in: weigrtt in: : l.J-'ll '>tnc!< siz-"l patter:1: nortal1ty: O.;Jive: thP. catch: the stock: +----+-----------+--------+----------+---------+----------+----------+ t.: ·)\:,~·1.~JtJ.J.•.1: ·J •. JJ: .IUi 1 .. uJ: .~IL:;: .164: 3 l 3 2 2 :J 2 f • :l l 1 • :J f) l • I U : I • () 0 : • 1 .:> 4 : • 2 il 8 : 4 l 6 ~ '' u 4 • :.) : 1. L11 J l • 1 u l I • U 0 : • 1 o 1 l • 2 3 5 : s: ;;l:n1_5.;1; 'f.rJ:l; .10: ·1.U:Jl .1o2l .246: ,;; (ilo65 .... \l 1.J•J: .HJl ·1.t1dl .·1'>-<ll .L5~l I : J'Tft- 'I • !J : 1 • 0 l : • 'I U : I • lJ U : • c U : • 2 5 g : '): ..51> S ,] .tJ l 1. ui'l l • l u: 1. t.Jil l • L L.:d • 2 6o: :1 + ; ( .5 J 'I 5 • l l 1 • 'l'l : • 'I il l I • U Ll ; • 2 j 1 l • 2 9 2 ; 
~----+-----------+--------+----------+---------+----------+----------+ 
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Table 5 2. 1 Monthly landings (tonnes) of HERRING from the Firth of 
Clyde (all fishing methods combined). (Data provided 
by the Working Group). 

Month 1975 1976 "1977 1978 1979 1980 1981 

January 1 1 41 41 61 151 

February 68 1 71 61 81 31 151 

March 85 691 71 13 1 81 141 

April 369 521 530 246 121 41 .321 

May 283 436 44 245 41 21 25 1 

June 203 281 640 238 336 114 429 

July .354 3.32 494 376 466 656 982 

August 240 473 601 . 587 450 645 511 
September 515 541 559 581 374 559 106 

October 811 598 556 653 263 791 
1 

November 571 595 560 647 11 .3 21 

December 120 236 .328 272 
1 21 41 

Not known 44 50 35 

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

Month 1982 1983 1984 1985 

January 21 +1 

February 161 11 

March 11 11 

April 21 _1 

May 615 11 554 527 
June 850 265 847 831 
July 757 519 944 815 
August 2621 681 276 661 
September 604 246 1871 
October 1 4571 1241 11 
November 

11 
11 

December 

Not known 273
2 247

2 

Total 2,506 2,803 3,2.38 3,022 

1 Subject to closure of directed fishery for whole or part of the 
month. 

2 Landed in Northern Ireland and Isle of Man. 



Table 5.2.2 Monthly catches of Clyde herring in number at age ( '000) in landings and discards, 1985. 

Age May June July (winter 
rings) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

> 10 

Age 
(winter 
rings) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

> 10 

Landings Discards Landings Discards Landings 

2 979 6 44 
326 419 246 665 122 676 236 576 723 527 1,025 73 1,206 300 1, 016 281 14 688 86 719 297 6 682 18 785 121 + 189 303 104 + 163 2 161 58 181 + 144 70 56 + 55 

August September 

Landings Discards Landings Discards Landings 

23 21 8 45 728 86 127 825 411 507 337 117 2,527 479 74 319 9 4,045 835 32 101 6 2,624 754 6 85 2,603 246 + 52 911 205 + 42 + 675 61 9 + 453 43 13 237 

Table 5.2.3 Number of days absent 
from port by pair­
trawlers in the Firth 
of Clyde, 1974-85. 

Year 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Days absent 

2,982 
3,200 
3,026 
4, 186 
4, 377 
2,926 
2,170 
1, 825 
1,881 
1,737 
1, 401 
1, 712 

Discards 

189 
308 

90 
44 
21 

6 
3 
2 
1 

Total 

Discards 

1, 067 
21 128 
1,891 

546 
182 

51 
6 
5 
2 
1 

137 

Combined 

1,075 
2,953 
4,418 
4,591 
2,806 
2,654 

917 
680 
455 
238 
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Table 5.2.6 VIRTUAL PUPULATIO~ ANALYSIS 

CLYDE HeKRING 

STOCK SILE J,'>~ i~UilBEf<S ur~IT: thousands 
--------------------- *"' 
rn 0 I~ As s T 0 T A L s UNIT: tonnes 

0 

--------------
ALL VALUeS AriE .GIVEN FOR 1 JAi-iUARY 

19tn 1971 19U ·1 97 j 19/4 19/5 19/6 197/ 1918 1979 1980 1 y 81 

~ 1::>/41 169 7 9 cc3c4 1..)U::,IJ -u 1 ~ 6 82(;9 Lfcj1 1508.!. 14598 21~43 25939 41435 

3 24411 711 0 9206 12Ho 6 ~'l3 71 70 56 4d 14 71l 65:56 115 13 14 883 1 81 26 

4 16406 U31J6 45 60 5.) 1 I ob oS 3499 41j6 42.44 61.:1 "3714 9 o4L 11954 

5 ::>286 ()5g5 7010 2~3'1 30'15 3626 21 '15 2747 2<:U3 35 '13 25 33 !51 85 

s 218Q 2 601 ~ ( 1 6 .)498 14c1 17.:1 cl: o~ 14:{1 14 ..:>3 19 62 cS28 1968 

7 I 717 12 79 1322 .1404 1(22 8'1 ~ "1"1 2'1 1445 b02 nL. 145 'I 1 '}1 2 

~ 1 44 8 ~89 68.:, 57o 647 89 6 514 174 344 414 .581 1194 

'i l)i.J4 5'Jo I+ 71 jSI 231 346 41.5 3 8o 463 481 226 2 9'1 

1i.J+ j"j 1 4>l'l .)~1 .)[).) 151 1(8 c66 5 11 6.:8 6l3 n5 73 

TOTAL i~J !) J 1 IF 4 P.P-2o 4914!; 3'1 I 5 I j7'rn 264t'>2 4.H11 4'1395 3485 8 44:> 26 5 ?'65 (:; ('5"141:: 

~ t'S I~ 0 63'1/13 43~2~ 49'14;; j915/ j(<Jt!..? C.64o.!. 4~911 41::;05 34853 44526 5165 0 1:'514 ~ 

TOT .111 \H 1 t.s6t2 1 33?2 '12Y80 H:59U 1 uuu~ 7251 11115 11010 9C.9 2 11 55 2 15 uou 2CU59 

S PS ? I 0 '1 1l16 I?.. 1 33 22 ., 2'1~0 10590 1 ooor. 7257 •J ·t11 5 11 01 0 92~2 11::>52 1) 000 2205 9 

10('S2 1 9 8.S 1 9 (~4 'l'lt:::> i 'I ~>0 

2 5;]8.)3 5~56L 402Li6 ·1 'I '73 5 n 
5 35 2.5 ({ .55265 442 <)1:.{ 3.3SQ3 t;Qf]('1 

4 "j.) (51 LRD1U c. 6941 ..)4')99 t.S9.:>l 

s y 216 1'1132 2 36/JS 21'142 26'fltf, 

s 6.5U7 /411 .~.!. 5.:> ., 990 ( 164 66 

7 ·t 3/0 s nn 61 84 6'i0Y •t) 514 

'12 69 111.\C. 4 ., 99 ) L~·l )j~1 

-1 6';15 Y3 o ,:;I o .544.) 3'1'16 

1 u+ 5:35 41<.1 '~ou ., c;!Jo 4U-}(1 

TOTAL ,Jj "11 ';/ .5.$ 1 147<:!ZC. .,61.46.) 'i .SJc.6Y 

S PS ,,J() 'J1 ·1 jJ 1 14 7 :) cc. ·1 o44 o.J 'l.:>c 69 

f('T. d J J 'I 225.:>7 2 ::;{ c' ~ .53t:. 25 .)"I (' .s 
')!-'') 3 I I)·; c:. c.'.).) 1 .!. l (c. s J.:iOC::) ::>I 15 



141 

Table 5.2.7 Weights at age (g) of Clyde HERRING by month in 
landings and discards, 1985. 

Age May June July 

(rings) Landings Discards Landings Discards Landings Discards 

1 66 61 100 90 
2 130 122 146 146 182 163 
3 166 151 197 167 213 189 
4 200 166 234 187 254 215 
5 208 171 254 199 262 227 
6 219 183 270 222 282 263 
7 245 315 311 307 
8 238 277 245 321 308 
9 253 288 293 318 310 

~ 10 262 310 293 283 280 

Age August September 

(Rings) Landings Discards Landings Discards 

1 128 119 
2 177 159 199 160 
3 220 185 216 181 
4 248 208 255 215 
5 270 206 263 204 
6 285 226 306 
7 325 245 313 
8 306 258 300 272 
9 340 272 272 

~ 10 363 330 

Whole Year 

Age (weighted means) Values used 

(Rings) for years 
Landings Discards Catch prior to 1982 

1 91 65 65 
2 152 148 149 225 
3 198 174 187 270 
4 234 192 228 290 
5 257 205 253 310 
6 273 235 272 328 
7 307 307 307 340 
8 292 283 291 345 
9 300 310 300 350 

~10 300 280 300 350 
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Table 5 2 8 Estimates of F allocated to landings and discards in Clyde HERRING, 
1984-85. 

Mean proportion of F in 
Age 1984 F 1985 F landings and discards 

(rings) 
Total Landings Discards Total Landings Discards Landings Discards 

2 0.290 0.112 0.178 0.300 Q.084 0.216 0.33 0.67 

0.147 0.117 0.030 0.150 0.086 0.064 0.58 0.32 

0.142 0.132 0.010 0.150 0.132 0.018 0.90 0.10 

0.069 0.067 0.002 0.150 0.140 0.010 0. 95 0.05 

0.078 0.078 0.150 0.147 0.003 0.99 0.01 

0.087 0.087 0.150 0.1:(19 0.001 0. 997 0.003 

0.099 0.098 0.001 0.150 0.149 0.001 0.99 0.01 

0.100 0.100 0.150 0.149 0.001 0.997 0.003 

)10 0.100 0.100 0.150 0.149 0.001 0.997 0.003 

Table 5 2.9 Input parameters for Clyde HERRING projections. 

Catch in no. ( '000) in 1986 Weight at age (g) 
Stock in no. stock in no. 

Age ( '000) at F in Spawn.stock ( '000) at 
1 Jan 1986 1986 Total Landings Discards Landings Discards at 1 Sep 1 Jan 1987 

2 19,350 0.25 4,082 1,347 2,735 152 148 176 19,350 
3 8,000 0.125 895 609 286 198 174 207 13,636 

4 25,937 0.125 2,903 2,613 290 234 192 254 6,388 
26,946 0.125 3,016 2,865 151 257 205 260 20,711 

16,466 0.125 1,843 1,825 18 273 235 306 21,517 
15,574 0.125 1,743 11726 17 307 307 313 13,148 

5,381 0.125 602 596 292 283 300 12,436 

3,996 0.125 447 447 300 310 272 4,297 

?10 4,090 0.125 458 458 300 280 330 6,457 

Tonnes 3,147 552 
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Iable 6 HERRING estimated catches in weight in Divisions VIa (south) and VIIb1c1 1975-84. 

Country 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1 

Belgium 12 
France 47 353 19 
German Dem.Rep. 890 
Germany Fed.Rep. 924 221 100 21687 265 
Ireland 101895 151916 191128 181910 271499 191443 161856 151000 101000 101000 
Netherlands 161546 41423 481 11939 11514 21790 11735 51000 61400 11270 
Poland 21778 6 
United Kingdom 
(N Ireland) 6 2 2 
USSR 674 
Unallocated 11752 11110 131000 111000 121104 

Total 321767 201567 191715 221608 301124 241922 191209 331019 271400 231374 

1 Provisional. 
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Table 6.2.3 

Year 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Larval production estimates (LPE) from 
the HERRING Larval Survey Working Group 
(Anon., 1986b) and larval abundance in­
dices (LAI) from Saville and Rankine 
(1985) for Divisions VIa and VIIb,c. 

VIa(S) VIa (S) + VIIb,c 

LPE LAI LPE LAI 

8 
128 391 
125 .355 

23 175 
27 32 
31 69 
16 136 

115 448 
45 151 
54 100 114 58 
64 86 101 76 
50 112 94 68 
23 72 40 .36 
32 40 70 26 

145 
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Table 6.6.1 
Li.st of in~ut VAriables f')r the I cc:s f.)rw:Hc ti:>n pr'):)rAn • 

. I E f~ 1< I I> ·~ l tv DJ V 1 'I I 0 .'iS ll I i\ ( S J IJ T i i ) A i> D V I 1 8 

rhe reference F is the mePn F for tne Age Jroup range trom ~ to 

The nu~~er of rAcruits p~r year is as follows: 

1 <J[i6 
1 c :~ ( 
1 S' ':::: 

i-'ropor cion of 
t>ropor Lion nr ,., 

.)6(} i)[j,). t) 

36buU·J .u 
.:hoG·Jn.n 

(fistJiny 1Jort.;olicy) etfective oefore SfJAWnin':}: 
(,Jatural 10rtnlicy) etfecLive hefore spawning: 

.~urr.ber 'lf fi::itl: tllOUSA:lOS 

.JPi.J''c ":ly ag9 ]roup in t.hP. caLch: i.ilC'orn.n 
··JPi-JIH 0)' "198 ;~r:JUtJ i.n t:rlP. stock: ti lo~r<J:;; 
stoc:< ~ia~lr.Jc;c;: LOJHI~s 

CRtCol '1-/~i·,Jnt: tn:-H;P.s 

.6(•LJ 
• 6/li.J 

+----+-----------~--------+----------+------~--+----------+----------+ 
: fishinJI natural: :n:nurit;l wei;;r1t inl weight i:1: 

: A'F~: stock size: i)"lttern: '1lort"1lity: O.Jilf3: tne Ci'1tcn: tr1e sV>ck: 
+----+-----------+--------+----------+---------+----------+----------+ 

1: 36-:)._ili,J,J: .'t): oL;[): ,;j:•: ,'ILl£.:: .12:J: 
.~: 1S.)~t.4.Jl 'l.oJ.Jl .101 ·;.uu: .·1.)u: .·u~CJ; 

5: 2 91 ?v.o: 'I .!1 !: 111 : Ld:J: .'166: .2'1J: 
4: 'J (. ") ())!I • iJ: I •. .JtJ i ill: 'I • •JJ l • I 9.) l • ~ j 6 i 
s; 24~d'l. ) : 1 .'.1·1: ,r-~: I.U:'I: .210: .2n 1: 
6l ,:J .:l6U.'-.1: I • dl·:: j;_l: t.uu: .i~~: .27.): 
l : I l+f 'I( •. I ; L :)'1 : • 'I \) : I • :·,; 1 : • ;: .) 2 : • 2 t: S : 
~l l/u9-.;.,;: 'I.;Jill .·ldl I.UJl .o:::.:.•\1 .20tJl 

,I+ : ·j :; ( Y I • ) : I • J 1 : • 1 i) : I • t.l il : • i 4 i: : • i'.f 6 : 
+----+-----------+--------+----------+---------+----------+----------+ 



Table 6.6.2a 

Effects of different levels of fishing mortality on 
eaten, stock biomass and spawning stock biomass. 

HERRING IN DIVISIONS VIA (SOUTH) AND VIIS 

+--------------------------------------+--------------------------------------+------------------+ Year 1986 : Year 1987 : Year 198H +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stock: sp.stock: : fac-: ref.: stock: sp.stock: : stock: sp.stock: tor: F: .biomass: biornnss: catch: tor: Fl biomass: biornass: c:::~tcn: biomass: biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ • .s: .21: 1.54: to: 11: .2: .15: 140: 1:\2: 11: 155: 94: 
.4: .4u: : o9: 251 136: 6o: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ The data unit of the hiomass and the catch is 1U8U tonnes. 

rne spa~ning stock binmass is given for tne time of spnwniny. 
The spawnina stock hiomass for 193H has be~n calculated with the same fis~inq mortality as for 1987. The reference F is the me:::~n F for the AJe ~roup range from 2 to 7 

Table 6.6.2b 

Effects of different levels ot tishing mortality on 
cAtcn, stock biomass and spa~ning stock bio~nss. 

rlERkiNG lh DIVISIONS VIA (SOUTH) A~D VIIB 

+--------------------------------------+--------------------------------------+------------------+ iear 19~6 : Year 198/ : Year 1YS~ +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stock: sp.stock: : fac-: ref.: stock: sp.stock: : stock: sp.stock: tor: F: ljio111ass: biomAssl catch: tor: f: biornass: biomnss: eaten: biomass: oiorn<1ss: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ .4: .;,;; U4: c:): d: .2: .15: u.s: 75: 1J: '149: ~:>9: 
.4: .4u: : 6.5: ~.): 1.J1: o~: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ The rlat3 unit:. of th~ ljio·ni'.lss and the catc:. is ·1 (l;J:J tonnes. 

Tne spa·.vnin;J stock biorna3s is .]iven for tne tiine of spawning. 
The c:pa.'lninq stnci< 'Jiomass tor ·1 J ~3 has been calculat9o with t.t1e same fishing mortality as for 1987. The refqrence F is the meAn F for tne a~e group rnnge rrom 2 to 7 

>1:>-
1.0 
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Table 7.1.1 HERRING. Total catches (tonnes) in North Irish Sea 
(Division VIIa), 1976-85. 

Country 1976 1977 1978 1979 1980 1981 

France 651 85 174 455 2 

Ireland 3,205 3,331 2,371 1,805 1,340 283 

Netherlands 989 500 98 

UK 16,401 11,498 8, 432 1 10,0783 9,272 4,094 

Other 

Total 21,246 15,414 11,075 12,338 10,613 4, 377 

Country 1982 1983 1984 19855 

France 48 2 

Ireland 300 860 1,084 1,000 

Netherlands 

UK 3,375 3,025 2,982 4,077 

Other 1 , 1804 4, 110
4 

Total 4,855 3,933 4,066 9, 187 

1 Includes 68.5 tonnes of spring-spawned herring. 
2 No data basis for allocation to stock. 
3 Additional unrecorded catch of 106 tonnes estimated. 
4 unallocated. 
5 Preliminary. 
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Table 7.1.3 North Irish Sea HERRING Division VIIa. 
Basic data on discards by Northern Irish and Manx 
vessels. No discards by Republic of Ireland. 

Percentage of total catch by number discarded 

Percentage age distribution 
Month % 

2 3 

June 64.5 67 26 7 

July 34.8 67 26 7 

August 50.0 67 26 7 

Month Landed catch (no x 103
) % of total catch 

June 2 1220 

July 5 1948 

August 91955 

No. of 
Month 

June 21702 

July 21 127 

August 61670 

Total 111499 

Mean wt (kg) 0.087 

Total wt (tonnes) 11000 

discards ( 103
) 

2 

11049 

826 

21588 

41463 

0.125 

558 

35.5 

65.2 

50.0 

at age 

3 

282 

222 

697 

1 1 101 

0. 157 

173 

of discards 

4+ 

Total catch 

61254 

91123 

191910 

Total 

41034 

31 175 

91955 

171 164 

1 1 7 31 
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Tg,bJ.e 1.5 Trial VPA's on HERRING in North Irish Sea (Division VIIa). 

Year 1978 1979 1980 1981 1982 1983 1984 1985 

Declared 
catch (tonnes) 11 1 07 5 121338 101613 41377 41855 31933 41066 91 187 

Input F1985 
Estimated fishing mortality from VPA at various input F1985 Age 1 Age 2+ 

0.05 0.6 0.71 0.86 1 . 17 0.46 0.29 0. 15 0. 12 0.3 0.08 0.5 0.71 0.86 1 . 21 0.52 0. 36 0.21 0. 18 0.5 0. 10 0.67 0.71 0. 86 1. 23 0.55 0.41 0.25 0.21 0. 67 

F1 F2+ Estimated SSB ( '000 tonnes) at spawning time 

0.05 0.3 10. 1 9. 1 5.3 7.5 13.2 22.1 30.2 24.9 
0.08 0.5 10. 1 9. 1 5.1 6.5 10.2 15.8 20.4 13.7 0.10 0.67 10. 1 9. 1 5.0 6. 1 9. 1 13.4 16.7 9.5 

F1 F2+ Total biomass ( '000 tonnes) at January 

0.05 0.3 35.2 30.0 24.2 24.2 33.9 43.0 44.9 41.8 
0.08 0.5 35.2 29.8 23. 1 20.9 26.9 31.5 31.4 27.4 
0.10 0.67 35.2 29.7 22.6 19.6 24.3 27.2 26.4 22.0 

F1 F2+ Recruit 1-ring-fish (No. in millions) 

0.05 0.3 178 104 110 158 201 194 92 72 
0.08 0.5 178 100 98 128 151 135 61 46 
0.10 0. 67 178 99 94 116 132 113 50 37 

M~ 0. 8 

M2+ 0. 1 
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Table 7 ·5·4 
List oi' inpuc variafJle.c; for the 1Ct:S prediction program. 

~ER~lNG - NO~TH IRISH SEA 

The reference F is thP ~ean F for the age group range rrom i to 7 

Tne num8er 'lf recruits per year is as follows: 

Year 

1986 
1S8 7 
'19 .'38 

~ecruit~ent 

6U39.U 
n((39.n 
o({j9.U 

Pr0p0rtion or (l'ishin;; nortalicy) erfF.ccive before spawning: 
t'rojJartian 'lf ,., <nattJr<"l mortality) effective before spswning: 

Data are pri1lterl in the tollmiin-J units: 

.~u~I::Jer 'Jf fish: thous and.s 
·~e i:,Jnt by age .Jr'>U(J in tne c"ltcn: kilo:,Jra:n 
wei g'l c. "-ly 9']2 .:JrDU,J in tl\"l stock: Ki logr a:n 
Stock Ji.JmCJSS: tonnes 
catct1 t~eight: tonnes 

.'J[}f)(l 

.7501 

+----+-----------+--------+----------+---------+----------+----------+ 
: : : fisrlingl natural: rni3turityl weight inl weiyt1t inl 

:age: stnck size: pattern: ~ortality: o.:)ive: the catch: the stockl 

+----+-----------+--------+----------+---------+---------~+----------+ 
1: 6U.:S9.:.H .1s: .au: .u~: .uit: .on: 
2: YJ.~z, •. l: 1.~w: .1o: .0): .146l .146l 

j: 2 f c. 4 '.J. U: 1 • Lll1: • 1 U: ·1 • UU l • Hl6 l • 1 8 6: 

4 l '• 6 'I 9 ~ • 1.1 l 1 • ') Q l • 'I 0 l I • () I) l • 2 '11 l • 2 11 l 

s: 36Ji'l.d: 1.on: .1u: 1.uu: .2.::4: .224: 
6 l 1 -1) .5 S • il l 1 • 0 I} l • ·1 0 l 'I • lJ 0 l • 2 4 1 l • 21+ 'I l 

1: 71.'3t.n 1.1JO: .·tu: 1~uu: .i4t: .24tl 

o + : .5 I I ·1 • •J : 1 • 0 fJ l • I 0 : I • U iJ l • 2 l:S : • 2 I .5 l 

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



Table 7·5·5 

Effects of different levsls of fishing mortality on 
eaten, stoc~ biomass and spawninJ stock biomass. 

HERRI~~ - NORTH IMISH SEA (Assuming the 1986 catch equals the TAC.) 
+--------------------------------------+--------------------------------------+------------------+ YeAr 19R6 : Year 19b/ : Year 198H : +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stock: sp.stock: : fac-: ref.: stock: sp.stock: : stock: sp.stock: tor: F: biomass: biornass: cAtch: tor: F: biomass: biornass: c"ltcn: biornass: biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ .~: .cu: 4U23c: ~6nr: 63uo: .z: .1s: .Sl<J1s: 26205: 442o: 37466: .:?51338: : : : : : • .,:,: • .so: : nuo: 3244: 3343.5: 'l978o: : : : : : .z: .zo: : 25()61: 5756: 36073: 2.S6:S.5: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ The :iata unit of t11e biornass and the eAten is tonnes. The sp3'ili1.inq stock biomass is given for the time nf spawning. The spa··minq stock biomass f'Jr ·1·7x<:; tli'lS beAn CAlculated witl1 t11e same fisning mortality AS for 1':187. The reference F is t"le 11eJn F for the age group rallge !rom 2 to l 

The F options in 1987 are FO.l' F85 , and F86 , respectively. 

Table 7·5·6 

Effects of 1ifferent levels 'Jf fishiny mortality on 
catch, stock bio11ass and spawning stock ~iomass. 

HFRRl~G - NORTrl l~ISH SEA (Assuming the 1986 catch equals the 1985 catch.) 

+--------------------------------------+--------------------------------------+------------------+ Year 1986 : Year 19HI : Year 198~ +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stock: sp.stock: : rac-: ref.: stock: sp.stock: : stock: sp.stock: : tor: F: biomass: biomass: catch: tor: F: biomass: biomass: catch: biomass: biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ • .s: • .s1: 4U2?.2: Z44zc;: 9Uuo: .2: .·1s: j.)Q93: 239..:>0: 4046: 35111: 2.59.:?9: : : : : : .s: .3o: ; zo9:sz: 7S47: 314~6: nnsz: : : : : : : . ..): .s·1: : ZU/46: 716:>: 31d1: HO.:>.:: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ The dat3 uni r. of tne hio11ass 811d thA catch is tormes. ThP. s;.;a·..,ning stock biomass is given for tne time of spAwning. T~A spa~ninq stock ~iomass f~r 19A~ has hee11 calculated with the sa~e fishing mortality as for 1987. ~ ~~e refqrence F is the ~ean F for the Age grou;.; range !rom 2 to 7 ~ 
The F options in 1987 are FO.l' F85~ and F86 , respectively. 
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Table 8. 1.1 Catch in niJJnbe rs, millions artd catch in weishts, tonnes. 
Icelandic summer-spawnins herrins. 

AGE 1969 1970 1971 1972 1973 1974 

4.520 2.003 8.774 0.147 0.001 0.001 1.518 
2 78.410 22.344 13.071 0.322 0.159 3.760 2.049 
3 8.274 33.965 5.439 o. 131 0.678 0.832 31.975 
4 5.178 4.500 13.688 Oo163 0.104 0.993 6.493 
5 10.015 2.734 3.040 0.264 0.017 0.092 7.905 
6 2.841 4.419 1.563 0.047 Oo013 0.046 0.863 
7 1.389 1.145 3.276 0.028 o.oo6 0.002 0.442 
8 1.179 0.531 0.748 0.024 0.006 0.001 0.345 
9 0.609 0.604 0.250 Oo013 o.oo3 0.001 0.114 

10 0.424 0.195 0.103 o.oo9 0.003 0.001 0.004 
11 0.286 0.103 0.120 Oo003 o.oo1 0.001 0.001 
12 0.139 0.076 0.001 0.001 0.001 0.001 0.001 
13 0.109 0.061 o.oo1 o.oo3 0.001 0.001 0.001 
14 0.074 0.051 0.001 0.001 0.001 0.001 0.001 

JUVENILE 78.943 23.167 16.899 0.376 0.065 3.285 3.973 
A[IULT 34.504 49.564 33.176 0.780 0.929 2.448 47.739 
TOTAL 
CATCH 20.913 15.779 10.975 0.310 0.255 1.274 13 

AGE 1976 1977 1978 1979 1980 1981 1982 

1 0.614 0.705 2.634 0.929 3.147 2.283 0.454 
2 9.848 18.853 22.551 15.098 14.347 4.629 19.187 
3 3.908 24.152 50.995 47.561 20.761 16.771 28.109 
4 34.144 10.404 13.846 69.735 60.728 12.126 38.280 
5 7.009 46.357 8.738 16.451 65.329 36.871 16.623 
6 5.481 6.735 39.492 8.003 11.541 41.917 38.308 
7 1.045 5.421 7.253 26.040 9.285 7.299 43.770 
8 0.438 1.395 6.354 3.050 19.442 4.863 6.813 
9 0.296 0.524 1.616 1.869 1.796 13.416 6.633 

10 0.134 0.362 0.926 0.494 1.464 1.032 10.457 
11 0.092 0.027 0.400 0.439 0.698 0.884 2.354 
12 0,001 0.128 0.017 0.032 0.001 0.760 0.594 
13 0.001 0.001 0.025 0.054 0.110 0.101 0.075 
14 0.001 0.001 0.051 0.006 0.079 0.062 0.211 

JUVENILE 9.573 22.321 35.502 33.011 18.438 12.764 22.889 
ADULT 53.439 92.744 119.396 156.750 190.290 130.250 188.979 
TOTAL 
CATCH 17. 168 28.924 37.333 45.072 53.269 39.544 56.528 

AGE 1983 1984 1985 
1 1.470 0.421 6.111 
2 22.422 18.011 12.800 
3 151.198 32.237 24.521 
4 30.181 141.324 21.535 
5 21.525 17.039 84.733 
6 8.637 7.111 11.836 
7 14.017 3.915 5.708 
8 13.666 4.112 2.323 
9 3.715 4.516 4.339 

10 2.373 1.828 4.030 
11 3.424 0.202 2.758 
12 0,552 0,255 0.970 
13 0.100 0.260 0,477 
14 o.oo3 0,003 0.578 

JUVENILE 78.323 24.055 15.363 
ADULT 194.960 207.179 161.356 
TOTAL 

l.J'7,o'ia. CATCH 58.665 50.2'l3 



159 Table 8.1.2 Weisht at. aser in l:f'I"SIJIII'Iesr Icelandic summer sPawners. 

AGE 1969 1970 1971 1972 1973 1974 1975 
1 82.0 95,0 88.o 96.0 90.0 8o.o 110.0 2 157.0 169.0 165.0 177.0 199,0 189.0 179.0 3 195.0 216.0 237.0 278.0 257.0 262.0 241.0 4 264o0 263.0 273.0 332.0 278.0 297.0 291.0 5 284.0 312.0 301.0 358.0 337.0 340.0 319.0 6 304.0 329.0 324.0 379.0 381.0 332.0 339.0 7 339.0 338.0 346.0 410.0 380.0 379.0 365.0 8 372.0 357.0 368.0 419.0 397.0 356.0 364.0 9 379.0 378.0· 390.0 470.0 385.0 407.0 407.0 10 390.0 396.0 409.0 500.0 450.0 410.0 389.0 11 376.0 408.0 412.0 500.0 450.0 410.0 430.0 12 401.0 425.0 420.0 500.0 450.0 423.0 416.0 13 409.0 430.0 442.0 500.0 450.0 423.0 416.0 14 414.0 450.0 450.0 500.0 450,0 423.0 416.0 

AGE 1976 1977 1978 1979 1980 1981 1982 
103.0 84.0 73.0 75.3 68.9 60.8 65.0 2 189.0 157.0 128.0 145.3 115.3 140.9 141.0 3 243.0 217.0 196.0 182.4 202.0 190.5 186.1 4 281.0 261.0 247o0 230.9 232.5 245.5 217.3 5 305.0 285.0 295.0 284.7 268.9 268.6 273.7 6 335.0 313.0 314o0 315.7 316.7 297.6 293.3 7 351.0 326.0 339.0 333.7 351.6 329.8 323.0 8 355.0 347.0 359.0 350.4 360.4 355.7 353.8 9 395.0 364.0 360.0 366.7 379.9 368.3 384.6 10 363.0 362.0 376.0 368.3 382.9 405.4 388.7 11 396.0 358.0 380.0 370.6 392.7 381.5 400.4 12 396.0 355.0 425.0 350.0 390.0 400.0 393.5 13 396.0 400.0 425.0 350.0 390.0 400,0 390.3 14 396.0 420.0 425.0 450.0 390.0 400.0 419.5 

AGE 1983 1984 1985 
1 59.3 49.3 53.2 
2 131.7 131.4 146.0 
3 179.7 188.6 219.0 
4 218.1 216.8 265.8 
5 259.9 244.9 285.3 
6 308.6 276.9 314.6 
7 328.7 314.6 334.6 
8 356.5 321.7 365.0 
9 370.2 350.7 388.2 

10 406.9 333.8 400.5 
11 436.6 361.9 453.0 
12 458.6 446.3 468.9 
13 429.9 417.4 432.8 
14 471.5 392.3 446.7 
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Table 8.1.3 Proportion of !lJature herrirt!!l in each !!!roup, Based on samPles 
taken in SeF-t,-Dec. b\:1 PIJ\"Se seine and F-ela~ic trawls, 

AGE 1969 1970 1971 1972 1973 1974 1975 

o.oo o.oo o.o1 o.oo o.oo o.oo o.oo 
2 o.o8 0.22 0.38 Oo29 0.64 0.14 0 27 
3 0.73 0.89 0.98 1.00 0.99 0.94 0.97 
4 0.99 1.00 1.00 1.00 1.00 1.00 1.00 

AGE 1976 1977 1978 1979 1980 1981 1982 

1 o.oo o.oo o.oo o.oo o.po o.oo 0.02 
2 0.13 0.02 0.04 0.07 o.o5 0.03 0.05 
3 0.90 0.87 0.78 0.65 0.92 0.65 0,85 
4 1.00 1.00 1.00 0.98 1.00 0.99 1.00 

AGE 1983 1984 1985 

o.oo o.oo o.oo 
2 o.oo 0.01 o.oo 
3 0.64 0.82 0.90 
4 1.00 1.00 1.00 
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Table 8.2.1 Stock abundance and catches by age groups (millions) and fishing mortality rates for the Icelandic summer spawners. F' is the F in 1985 calculated from the January 1986 sur­vey. F is the fishing pattern in 1985 calculated from the Janflary 1986 survey. F85 is the fishing mortality in 1985 according to the new method. Rings are referred to the year '1985. 

Rings Acoustic survey Catches F' F F85 in 1985 estimate Jan 1986 in 1985 p 

0 311.5 
1 910.5 0. 11 ·1 0.00013 2 274.2 12.800 0.04 0.038 3 141.8 24.521 0. 15 1. 0 0. 16 4 109.5 21.535 0.17 1.0 0. 16 5 538.5 84.733 0. 14 1. 0 0.16 6 84.6 11.836 0.13 1. 0 0.13 7 50.9 5.708 0.10 0.8 0. 13 8 20.5 2.323 0.10 0. 8 0. 13 9 33.5 4.339 0. 12 0. 8 0. 13 10 33.2 4.030 0. 11 0.8 0. 13 11 19.6 2.758 0. 13 0.8 0.13 12 7.5 0. 970 0. '12 0.8 0. 13 13 7.0 0.477 0.06 0.8 0. 13 14 1. 4 0.578 0.33 0.8 0. 13 

Table 8.3.1 Comparison of acoustic estimates obtained in December 1983, January 1985 and January 1986. The comparison is given in terms of fishing mortality rates in 1985 obtained from the three different surveys. F is the mean fishing mortality rate in 1985 derived from the three different surveys. F85 is the fishing mortality rate in 1985 calculated by the new method. 

Year class Dec 1983 Jan 1985 Jan 1986 F F85 
1980 0.07 0. 36 0. 17 0.20 0.16 
1979 0.12 0.21 0. 14 0. 16 0. 16 
1978 0. 17 0. 16 0.13 0. 15 0. 16 
1977 0.17 0.16 0.10 0. 14 0.13 
1976 0. 20 0. 14 0.10 0.15 0. 13 
1975 0. 17 0.25 0.12 0.18 0' 13 
1974 0. 18 0.21 0. 11 0. 10 0. 13 
1973 0.35 0.30 0.13 0.26 0.13 

>1973 0. 12 0. 12 0. 12 0. 12 0.13 

F weighted 0.12 D. 22 0. 14 0. 15 .0.155 
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Table 8.3.2 Icelandic su~~er &Pawners. Fishins mortalities. 

AGE 1969 ·1970 1971 1972 1973 1974 1975 

1 0.107 o.064 0.140 0.002 o.ooo o.ooo 0.007 
2 0.849 0.947 0.647 0.006 0.002 o.ou o.o!9 
3 0.591 1.020 0.554 0.010 0.014 0.012 0.107 
4 0.657 0.661 1.542 0.025 o,oo9 0.024 0.112 
5 0.722 0.779 i.193 o.oa3 0.003 o.oo9 0.238 
6 0.829 0.726 1.354 0.040 o.oos 0.009 o.o97 
7 0.920 0.855 2.009 0.059 0.006 0.001 0.098 
8 0.899 1.014 3.213 o.oss 0.015 o.oo1 0.165 
9 0.857 1.717 2.353 0.628 o.ooa 0.003 0.146 

10 0.943 0.655 1.963 0.485 Oo253 Oo003 0.012 
11 1.219 0.548 0.989 0.223 o.o8o 0.112 0.003 
12 1.110 1.204 o.ooa 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 o.o1o 0.020 0.150 

AVERAGE WEIGHTED BY STOCK IN NUMBERS 
AVE 4-14 0.751 0.765 1.578 0.047 o.oo7 0.019 0.151 

AGE 1976 1977 1978 1979 1980 1981 1982 

1 0.001 0.002 0.018 0.004 0.0:13 0.002 0.002 
2 0.055 0.039 0.065 0.124 0.076 0.022 0.017 
3 0.042 0.166 0.:1.27 0.170 Oo224 0.107 0.160 
4 0.143 0.1.34 0.:1.21 0.229 0.303 0.177 0.336 
5 0.153 0.263 0.143 0.186 0.310 0.272 0.347 
6 0.230 0.193 0.332 0.169 0.172 0.299 0.443 
7 o. 147 0.332 0,292 0.339 0.269 Oo141 0.512 
8 0.120 0.266 0.710 0.171 Oo404 0.197 0.169 
9 0.187 0.184 0.492 0.411 0.130 0.478 0.396 

10 0.228 0.325 0.501 0.242 0.579 0.092 0.747 
11 0.367 0.059 0.632 0.417 0.557 0.740 0.278 
12 0.004 1.130 0.043 0.08:1 0.001 2.175 1.651 
13 0.183 o.oo4 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 0.152 0.228 0.244 0.234 0.296 0.263 0.404 

AGE 1983 1984 1985 
1 0.007 0.001 o.ooo 
2 0.100 0.094 0.038 
3 0.163 0.183 0.160 
4 0.230 0.201 0.160 
5 0.286 0.176 0.160 
6 0.272 0.129 0.160 
7 0.256 0.170 0.130 
8 0.263 0.099 0.130 
9 0.118 0.117 0,130 

10 0.214 0.071 0.130 
11 0.515 0.023 0.130 
12 0.087 0.057 0.130 
13 1.534 0.048 0.130 
14 0.300 0.130 0.130 

AVERAGE WEIGHTED BY STOCK IN NUMBERS 
AVE 4-14 0.247 0.181 0.155 



163 Table 8.3.3 Icelandic siJiruner sPawners. VPA stock size in number (millions) and sPawn ins stock. bionrass at 1 Jul~. 

AGE 1969 1970 1971 1972 1973 1974 1975 
46.823 33.785 70.348 88.011 407.632 124.926 215.633 2 143,018 38.074 28.666 55.320 79.496 368.727 113.040 3 19.396 55.372 13.369 13.576 49.750 71.780 330.063 4 11.242 9.721 18.075 6.949 12.160 44.371 64.158 5 20.344 5.275 4.541 3.499 6.133 10.904 39.204 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 o.8oo 0.475 0.436 0.974 2.374 9 1.104 0.763 0.285 0.029 0.407 0.389 o.880 10 0.724 0.424 0.124 0.025 0.014 0.366 0.351 11 0.422 0.255 0.199 o.o16 0.014 0.010 0.330 12 0.216 0.113 0.134 0.067 0.011 o.ou o,oo8 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 o.oo8 JUVENILE 183.749 69.573 87.685 127.288 436.748 446.337 308.054 SP.STOCK 

BIOMASS 16.699 19.873 13.259 10.650 28.702 45.509 114.562 

AGE 1976 1977 1978 1979 1980 1981 1982 
1 569.448 416.223 152.736 228.810 252.618 1315.802 274.132 2 193.669 514.674 375.944 135.697 206.153 225.586 1188.417 3 100.335 165.880 447.776 318.737 108.443 172.902 199.718 4 268.278 87.072 127.161 356.728 243.247 78.420 140.516 5 51.885 210.322 68.905 101.908 256.601 162.502 59.444 6 27.972 40.291 146.325 54.049 76.592 1.70.226 112.059 7 8.028 20.109 30.063 94.954 41.307 58.346 114.269 8 4.070 6.272 13.055 20.323 61.228 28.567 45.861 9 1.820 3.267 4.351 5.806 15.493 36.977 21.232 10 0.688 1.366 2.459 2.407 3.483 12.313 20.752 11 0.314 0.496 0.893 1.348 1.709 1.766 10.160 12 0.298 0.197 0.423 0.430 0.804 0.886 0.762 13 0.006 0.268 0.058 0.366 0.358 0.726 0.091 14 o.ooa 0.005 0.242 0.028 0.280 0.220 0.561 JUVENILE 747.973 942.168 612.153 473.701 457.139 1595.920 1427.604 SP,STOCK 

BIDMASS 126.288 132.205 177.003 198.408 205.652 176.120 184.542 

AGE 1983 1984 1985 
1 235.021 398.987 972.078 
2 247.613 211.258 360.619 
3 1057.082 202.748 174.042 
4 154.021 812.917 152.848 
5 90.848 110.722 601.40"7 
6 38.027 61.784 84.008 
7 65.104 26.215 49.150 
8 61.953 45.609 20.003 
9 35.028 43.092 37.362 

10 12.925 28.166 34.702 
11 8.895 9.443 23.749 
12 6.960 4.807 8.352 
13 0.132 5.774 4.107 
14 0.012 0.026 4.977 

JUVENILE 863.183 644.627 1350.101 
SP. STOCK 
BIOMASS 246.714 292.516 326.999 
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Table 8.4.1 Input parameters used in catch prediction for the 
Icelandic summer-spawning (Division Va) HERRING. 

Stock in number 
( '000) at Mean weight in catch 

Rings January 1986 Proportional F and spawning stock 

400,000 0.005 60 

2 879,467 0. 15 124 

3 314, 135 0. 50 199 

4 134, 195 1.00 259 

5 117,854 1.00 297 

6 463,715 1. 00 313 

7 64,774 1.00 337 

8 39,052 1.00 352 

9 15,893 1.00 370 

10 29,686 1. 00 380 

11 27,572 1 ,00 417 

12 18,869 1.00 458 

13 6,636 1.00 427 

14 3,263 1.00 437 
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Figure 2.3.7 Cumulative parcentaQ$ lSMgth distrlbutim a 
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F"iqure 2.4.1 Area Sub-divisions used for presenting results 
of acoustic surveys (see Tables 2.4.1-2.4.6). 
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FISH STOCK SUMMARY 
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Figure 8.4.1 Trends in yield and fishing mortality (F). 
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Figure 8.4.3 Trends in spawning stock biomass (SSB) and recruitment 

(Rear.). Recruitment year class, SSB year. 
(Note different scale in different sections of graph). 






