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Table 2.1.1 HERRING. Catch
pivision VIId by country.
reported, unless otherwise annotated.) Una

provided by Working Group members.

in tonnes 1974-85 North Sea, Sub-area IV and
(National catches as officially
llocated catches

Country 1974 1975 1976 1977 1978 1979

Belgium 603 2,451 2,451 57 - -
Denmark 61,7281 115,616 34,841 12,769 4,359 10,546
Faroe Islands 26,161 25,854 14,378 8,078 40 10
Finland - - 1,034 - - -
France 12,548 20,391 14,468 1,613 2,119 2,560
German Dem.Rep. 3,268 2,689 2,624 2 - -
Germany,Fed.Rep. 12,470 6,953 1,654 221 24 10
Iceland 29,017 16,286 9,412 - - -
Netherlands 35,106 38,416 20,146 4,134 18 -
Norway 40,975 34,183 27,386 4,065 1,189 3,617
Poland 9,850 7,069 7,072 2 - -
Sweden 3,561 6,858 4,777 3,616 - -
UK (England) 5,699 6,475 9,662 3,224 2,843 2,253
UK({Scotland) 15,034 8,904 15,015 8,159 437 -
USSR 18,096 20,653 10,935 78 4 162
Total North Sea 275,116 312,798 174,834 46,010 11,033 19,158
Country 1980 1981 1982 1983 1984 19855

Belgium - - 9,700 5,969 5,080 3,482
penmark 4,431 21,146 67,851 10,468 38,7717 127,7554
Faroe Islands - - - - - -
Finland - - - - - )
France 5,527 15,099 15,310 16,353 20,320 18,566
German Dem.Rep. - 0 - - - -
Germany, Fed.Rep. 147 2,300 349 1,837 11,609 9,724
Iceland - - - - - .
Netherlands 509 7,700 22,300 40,045 44,308 80,020
Norway 2,165 70 680 32,512 98,714 157,919
Poland - - - - - -
Sweden - - - 284 886 2,442‘
UK (England) 11 303 3,730 111 1,689 4,791
UK (Scotland) 610 45 1,780 17,260 31,393 55,795
USSR - - - - - -
Total North Sea 13,466 46,663 122,056 133,794 252,776 460,494
Total including 60,994 140,972 235,925 317,124 317,263 529,969

unallocated catches

‘Supplied by Fiskirannsdknarstovan.

2prom Federal Republic of Germany nat

Federal Research Board for Fisheries, Hamburg.

Icatches of juveniles from Moray Firth n

*Unofficial as reported by W G members.

Spreliminary.

ot included.

jonal statistics compiled by
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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 19,143 47,370
Norway - - - 16,971 21,305 10,383
UK (Scotland) 18 2 1:706 16,136 24,634 52,100
Sweden - - - 213 1 -
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

1Included in Division IVb.

Table 2.1.3 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 1,11 688

49,325 109,993




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 3
Norway 1,607 - - 14,156 25,820 37,543
UK (England) 76 13 3,128 40 1,9561 4,44“
UK (Scotland) 592 43 74 867 2,477 2,894z
Sweden - - - 7 paa’ 24427
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
1Includes catches mis-reported from Division IVc.

2 rncludes Division IVa catches.

% 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 - B
UK (England) 1 290 602 71 571" 350°
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

lIncludes 520 tonnes coastal spring-spawning herring.
Z1ncludes 269 tonnes coastal spring-spawning herring.
I1ncludes 905 tonnes coastal spring-spawning herring.
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able 1.6 HERRING. North Sea catch in millions of fish by age.
Age in winter rings
Year/Area Total
0 1 2 3 4 5 8 >8

1982

IVa¥ of 20E 0.3 - 0.9 2.6 5.6 6.9 4.3 5.9 3. 0.9 30.4
vaE of 2°F - 4.3 7.0 - - - - - - 11.3
Ivb 9,552.5 815.2 59.3 6.1 1.6 0.7 0.3 0.4 0.1 10,436.3
IVe + VIId 3.9 20.9 201.2 221.4 26.5 6.8 2.2 .5 0. 0.1 485.0
Total NS 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3. 1.1 10,963.0
1983

IVaW of ZDE - 51.9 126.8 74.9 27.5 13.5 18.4 12.3 10. 12.1 348.3
vaE of 2°F - 0.9 4.6 0.5 0.1 - - - - 6.1
IVb 10,029.1 1,068.7 161.7 35.9 13.0 1.6 1. - - 11,311.4
IVe + VIId 0.8 25.1 251.7 105.1 64.5 11.1 3.0 0.5 0. 0.1 462.4
Total NS 10,029.9 1,146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12.2 12,128.2
1984

IVaW of 20E - 29.5 409.2 165.7 89.6 27.2 12.9 14.7 7.6 14.7 771.1
IVakE of 20E - 60.5 138.6 71.3 37.5 18.6 2.5 6.3 0.6 1.0 336.9
IVb 2,187.3 457.4 266.1 63.5 29.8 9.4 4.3 2.7 2.4 1.7 3,024.6
IVe + VIId 2.1 13.7 172.6 116.6 33.0 22.6 2.0 0.5 - 0.4 363.5
Total NS 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

IVaW of ZOE - 37.7 509.1 468.4 161.5 57.8 15.0 11.1 8.4 10.2 1,279.2
IVak of 20E 56.8 34.6 162.7 340.2 104.4 34.4 13.4 .6 3.1 2.8 757.0
Ivb 1,236.1 1,534.8 237.3 210.0 57.6 19.6 6.7 2.9 1.6 2.8 3,309.4
IVe + VIIAd - 13.1 314.1 169.0 44.1 12.3 8.4 1.4 0.1 0.2 562.7
Total NS 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

Catches made in the

§outh Buchan area of Division

Division IVa (W of 2 E) in 1984 and 1985.

Swedish catches included in Division IVa (E of ZOE).

IVb (see Figure 1.

3

.1) included in




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
v - 241 152.4 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) 1 - 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
II1I 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
1II  1,113.5 529.3 171.0 153.0 39.7 13.9 4.6 2.1 1.0 2.5 2,030.6 1,471.8
v 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
Ive + VIId I - 0.4 10.2 69.8 19.8 4.9 3.0 0.3 + 0.2 108.6 0.
II - - + 1.0 0.8 0.3 0.1 - - - 2.2
I1X - = + 0.3 0.4 0.3 0.1 - 0.1 - 1.2 -
v - 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

18
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Table 2.1.8 Millions of HERRING caught annually per
North Sea 1970-85.

age group (winter

rings) in the

Winter Rings

Year Total
0 1 2 3 4 5 6 7 8 >8

1970 898.1  1,196.2 2,002.8 883.6 125.2 50.3 6.0 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 0.5 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 50 0.3 0.2 0.2 0.2 0.3 315.4
1979 542.0 159.2 34.1 10.0 10.1 2.1 0.2 0.8 0.6 0.1 759.2
1980 791.7 161.2 108.1 91.8 32.1 21.8 2.3 1.4 0.4 0.2 1,211.0
1981 7,888.7 447.0 264.3 56.9 39.5 28.5 22.7 18.7 5.5 1.1 8,772.9
1982 9,556.7 840.4 268.4  230.1 33.7 14.4 6.8 7.8 3.6 1.1 10,963.0
1983  10,029.9 1,146.6 544.8  216.4 105.1 26.2 22.8 12.8 11.4 12,2 12,128.2
1984 2,189.4 561.1 986.5  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




Table 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)
1va(W of 2"E) I 10.7 . 48.1 41.2 204.1
II 33.4 37.0 29.6 175 .1
111 46.8 37.0 16.2 580.2
v 54.0 32.1 13.9 282.2
Total 41.0 37.7 21.3 1,241.6
1va(E of 2"E) I 11.2 52.8 36.0 90.2
II 24.5 52.5 23.0 539.7
1II 73.3 23.1 3.6 24.3
v 24.6 30.7 44.7 11.4
Total 24.4 51.1 24.5 665.6
IVb 1 53.2 36.2 10.6 77.4
TI 29.8 47.9 22.3 40.3
111 44 .1 39.5 16.4 387.8
v 39.6 29.6 30.8 32.8
Total  44.1 39.0 16.9 538.3
ive + VIId 1 9.4 64.5 26.1 108.2
I1 0.1 45.5 54.4 2.2
11T 0.1 25.0 74.9 1.2
v 69.4 22.4 8.2 437.9
Total 57.2 30.8 12.0 549.5
1va + IVb I 19.7 46.8 33.5 371.7
11 26.8 48.7 24.5 755.1
1II 46.9 37.6 15.5 992.3
v 51.5 31.8 16.7 326.4
Total 37.2 41.7 21.1 2,445.5
Total North 1 17.4 50.8 31.8 479.9
Sea 1T 26.7 48.7 24.6 757.3
1II 46.8 37.6 15.6 993.5
v 61.8 26.4 11.8 764.3
Total 40.8 39.7 19.5 2,995.0




Table 2.2.1 Predation Mortality on HERRING 1981
MSVPA, Key-Run 1985.

Age Quarter
(winter Total
rings) 1 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.
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Table 2.2.2 Calculated preparation and residual natural mortality of HERRING 1981 MSVPA,
Key-Run 1985.

Predation (No. in millions)

Age Predator Predation (tonnes)
(WR)
Cod Whiting Saithe Mackerel Haddock $ predators Residual M (M1)
Quarter 1 0 - - - - -
1 226 3,623 65 - 2
2 30 5 10 - 1
3 19 - 1 - -
36,500 9,800
Quarter 2 O - 3,280 - - -
1115 175 19 20 -
2 11 - + - -
3 - - 2 - -
4 - - 1 - -
5 - - 1 - -
9,100 10,000
Quarter 3 O 118 6,855 28 181 -
1 30 - + 1 -
2 24 - + + -
3 41 - 2 - -
4 - - 1 - -
5 - - 1 - -
95,500 14,421
Quarter 4 O 150 3,533 46 8
1 1 17 8 +
2 + + + - -
3 2 - - - -
4 1 - - - -
5 1 - - - -
6 1 - - - -
17,700 13,400
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Table 2.3.1 1-group HERRING abundance in International Young Fish
Survey.

Survey Year Abundance 1-group in no./hour/ VPA estimate
Yeax class rectangle in standard area 1-group x 10
1970 1968 B22 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 1.1
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 3,613 -

1 -
Preliminary.




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

Year O~-group (no/hr) 1-group
class Total Downs VPA (total North Sea) x 10°
1967 1,806 698 10.55
1968 1,165 1,917 5.92
1969 2,506 1,168 11.67
1970 1,061 2,316 9.23
1971 821 784 5.90
1972 578 53 2.87
1973 448 47 6.11
1974 158 42 0.69
1975 194 26 0.66
1976 96 36 1.05
1977 4,911 65 1.1
1978 1,506 1,650 2.43
1979 608 157 3.53
1980 516 521 6.68
1981 2,548 1,596 13.02
1982 633 863 11.51
1983 2,536 193 14.89

1984 5,149 2,152 17.07




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, VIIA 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
1976 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




89

Table 2.3.4 Results of IRMT sampling compared with VPA estimates of O-group stock size.

Mean number of larvae per rectangle

IRMT index VPA estimates

Year North Sea North Sea North Sea North Sea Skagerrak/ weighte of O-group
class NW NE SE SW Kattegat by area stock size x 10
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

1Number 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 B - - 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 11.17 . 0.02 0.09 1.5 - 13
8 21.2 - 0.06 0.4 1.6 0.5 24
9 17.0 B = 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
Spawnef
biomass 285.0 - 13.0 73.4 43.2 20.5 435.1

1I-'ish at stage 3 and over.
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Table 2.4.3

Table 2.4.2

acoustic survey of Division IVa in
1984 and 1985 and estimates of 7.

Year class July 1984 July 1985 284—85
1983 - 726.3 -
1982 550.7 1,818.9 -
1981 1,717.6 835.6 0.72
1980 609.6 227.6 0.98
1979 264.1 81.0 1.18
1978 B1.5 28.5 1.05
1977 36.0 13.3 1.00
1976 45.9 23.3 0.68
1975 38.1 19.4 1.35

pre-1975 36.9

pre-1982 2,829.7 1,228.7 0.83

Covers Orkney-Shetland, Moray Firth, Buchan,

Fladen and eastern area in Figure 2.4.1.

July 1984 estimates take

(1985) .

Numbers of herring-at-age estimated by

n from Table 2.10 in Anon.

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

survey.

Age Fladen Egersund . Sum o
(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 1,564 81 1,645
Total
biomass 219 15 234




Table 2.4.4

Age composition (year class) of HERRING samples1
the northeast coast acoustic survey, August 1985

1985 (Division IVb).

91

during

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

1Mainly 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 73
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. -
English Survey
(viid) 7-15 Dec. 70.2 26.1 2.4 0.4 0. .3
(Ive) 15-19 Dec. 62.0 18.4 9.9 4.1 5. .5
1V Quarter (Commercial catches) [Mainly Nov.-Dec.]
Netherlands 70.0 17.9 4.7 1.5 1. 0.4
France 61.1 31.0 6.1 1.4 0. -
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Table 2.4.6 Acoustic estimates of HERRING biomass ('0O00 tonnes) in
Divisions IVc and VIId.

Year Survey dates Country IvVe VIId Biomass at end of year1
1981 2-15 Dec England 73.0 23.0 96.0
1982 1-9 Feb England 143.0 - 146.0
1983 17-28 Nov  England 178.0° .. o 260.0°
70.0° 150.0°
1984 11-23 Nov France 35.6 110.5 133.0
1985 11-23 Nov France - 85.0 124'04

7-19 Dec England 69.0 53.0

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

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

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

4The combined estimate fromt he French and English surveys in the
Channel only.
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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 1 155 579 20 11 51 2
1973 76 239 7 1 83 240 30 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 4 - 20 66 12 8 1 -
1977 (<133) 132 29 23 - 155 70 17 1 -
1978 90 371 21 36 11 407 86 46 3 1
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 10'! larvae),
and number of eggs (x 10”) per kg SSB compared to SSB from VPA.

IVa (incl.Buchan Ivb IVa + IVb IVe + VItd North Sea

Year
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
f974 84 (1.56) 54 88 (53) 1.54 (34) 78 88 179 1 0.87 1 7 89 159
1975 49 1.59 31 65 39 1.63 24 30 55 104 - 1.01 - 6 55 85
18976 20 1.52 13 106 12 1.53 8 13 21 121 1 0.74 1 2 22 80
1977 - 1.57 - 88 70 (1.54) 45 8 - 96 1 1.02 1 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 VISTUAL PUPULATION AKALYSIS
AERRTANG Th THE NORTHERN NORI1H SEA (FISHING AREA IVA)

CATCA 14 NUTSEKS UNIT: millions

i9r2 1973 1974 1975 1976 1977 1978 1979 1950 1931 1982 1983
2 Al 753 1¢3 1¢3 584 9 u 3 2 1 18 131
5 195 476 124 76 57 177 9] 1 7 8 3 75
4 94 64 938 51 [ 10 3 2 1 19 6 28
5 [4] 4y 56 41 i4 5 0 1 3 22 7 14
5 4 21 19 10 4 3 0 0 1 19 4 18
7 0 k] 5 [ 3 Z Q 0 1 18 6 12
3 1 [ Z 3 1 1 0 0 0 5 3 11
9+ 0 1 1 1 0 0 ¢] 0 0 1 1 12
TOTAL 1255 1371 406 317 680 206 4 6 15 93 47 30¢
1934 1985
2 548 67 ¢
3 237 K09
4 1eid 266
5 46 92
6 i5 2y
7 21 16
3 8 e
I+ 16 13
TOTAL 1u138 1907

56




Table 2.7.2 VIRTUAL POPULATION ANALYSIS

HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA)

FISAING MORTALITY COEFFICIENT UNIT: Year-=i NATURAL MORTALITY COEFFICIERNT = =10 -
i9c2 1975 1974 1975 1906 19¢7 1973 1979 1980 1981 198¢ 1983
2 . 806 1.373 627 .660 993 059 .001 019 .021 .095 038 =136
E) <894 1.2138 /05 -90¢ «5622 -84¢ .00¢ .006 051 .089 .017 198
4 749 -75¢ T8¢ «lhys =505 =178 -0¢s -U18 -015 2178 -075 218
5 434 938 1.176 192 .378 .215 004 . 005 .025 320 . 083 .232
5 <488 1. 117 1.151 1145 <142 131 -005 - 000 -Uu6 =213 -087 292
I4 . 007 .654 .656 1.707 270 .065 010 . 000 022 236 .085 337
3 - 791 1.123 325 T.L3U <500 .. 670 -0 - U00 027 =180 .50 =200
9+ 791 1.123 825 1.080 .500 670 .010 . 000 027 .180 .050 .200
¢ 2= o)u «678 1.080 901 <650 532 2385 007 - 009 U244 161 .00 .215
(2= 604 . 304 1.258 . 764 .756 891 496 . 008 012 U026 =155 045 =168
1984 1985
2 .245 - 400
3 <342 600G
4 524 700
5 591 .800
[} 399 -800
7 557 <800
8 - 355 - 600
9+ 355 .600
C 2- 6J)U <40 - 660

2= 6w -300 .532



Table 2.7.

AERKING

STOCK SIZE In

5

I

VIRTUAL POPJULATION ANALYSIS

TAE NOKTHERN NOKRTH SEA (FISHING AKEA IVA)

NUIBERS

JI0MASS TOTALS

ALL VALJES,
STOCK DATA REFLECT THE STOCK SITUATIOMN

USED: PROPORTIUN

PROFORTION OF

FaN VAN V)

N Ov U

9

+

TCTAL WY
SPS N0
TOT.BI01
3ES RIOH

+ W0 N OV S U P

N~

TOTAL WNO
SPS NO
TGT.BIOY
SES Bloun

1972

1755
245
167

>7
i
2
1
1

2341
11in
451422
207435

1964

2645
&> 8
36
107

49
51
<9
55

41¢2
2773
739010
532613

EXCEr1

UNIT:

UNIT:

tonnes

millions

AT SPAWNING

UF ANNUAL F BEFORE SPAANLNG:

1973

1055
74>
127

3U
33
6
2
1

2007
744
SBO875
147189

1985

2154
1874
55¢
175
54
30
27
30

4875
2741
963255
546128

ANNUAL

(i BEEFORE SrAWNING:
1974 T975 1976
2i5 Tyl 966
2he 135 150
186 12 49
54 144 44
26 15 32
1U b4 4
3 5 1
2 2 1
502 619 1226
4cid 5% 555
105092 lerecl9 226120
27537 65244 106149
1780
1]
1294
951
245
1
22
12
2%

1977

172
5¢4
63
I¥s
7
5
]

u

638
419
1323061
K7974

1978

114
T4¢
126
438
19
21
21
52

52¢
472
119678
107960

1979

158
105
132
112

43

0

566
499
125521
111560

1980

111
140
93
118
101
59
16
4

621
552
146257
131395

1981

184
98
121
83
1 D4
90
34
7

722
581
171080
137872

THOSE REFERRLIG TO THE SPAWWNING STOCKk ARE GIVEN FOE 1 JANUAKY; THE SPAWRING
TIME, WHEREBY THE FOLLOWING VALUES ARE

.670
670

198¢

505

166
81
91
54
76
65
19

1057
875
228050
191755

1983

1086
440
148

68
76
45
63
70

1996
1496
405521
307070

L6



Table 2.7.4

HERRING LN

VIKTUAL POPULATION AWNALYSIS

THE CENTRAL HORTH SEA (FISnInG AREA IVH)

CATCH I NUMBERS

+ 0o NO U SN

0

TOTAL

NGV S~W N

O

TOTAL

1972

(8.7
1J38.0
bk
7.2

ouvi v~

519.7

UNIT:

1973

445.5
47.0
15.5

2.
3.

[=>R =R VAL N

512.1

millions

1974

427 o7

1975

2ib.¢
127.6
74.1
1o.U
4.5
1.9
-4

.

440G.0

1976

-
Y
—_ - e

PSS O =N

232.9

1977 1975

225 1.8
5.1 1.0
.2 .8
1.4 o
.7 W
.0 -0
.0 .0
.0 .0
29.9 3.8

1979

~
.o

-
.

DR}

w OV ~N = 00~ WK

-
W
.

- O
.

.

v e
OO =0~

o
.
-

86



Table 2.

HERRING IN THE CENTRAL

FISHING
5
4
5
5
7
3
D+
¢ 2- &)
( 2= 6)v
2
3
A
5
3
7
8
I+
( 2- &)y
( 2= &)

7.5 JIRTUAL

PUPULATIUN

AORTALITY COSFFICIENT

1972

1.647
1.257
14255
2910
553
.166
- 9u0
.2u0

1.1¢0
1.521

1984

«152
. 1U3
<153
119
<121
.145
=120
<120

-1ev

-

1675

. 935
.305
505
.357
578
.431
- 00d
.000

843
.206

1974

1.23y
. %80
W57
.95¢
“O(4
.28
- QU0
.900

.365
1.107

ANALYSIS

UNI 2

1975

2.chi
1.0be
Tabbe
1.694

939
.26
T.¢5u
1.250

1.593
T.878

NORTH SEA (FISHING AREA IVE)

Year—i

17¢6

2.421
- 941
1.899
Ta391
(60
.3853
=940
.900

T.482
2.141

NATURAL

190 v

1.453
-4US
<Jes
Ay
- 164
. 0LO
- 00
. NGO

-5U4
841

HORTALITY CNEFFICIENT

1973

RITA)
Lhlf
«U91
014
-049
- 000
-Uuu
. 000

075
U559

1279

215
.98
453
<111
016
-439
<169
169

-160
=132

1980

.N91
.J38
=021
162
-0uo
U118
- o0
vy

062
U6

-0

1981

.276
146
047
. 097
215
. 000
-020
.020

-138
-198

198¢<

175
-054
<033
.027
-U12
.308
020
.020

.060
-125

1983

229
139
140
.038
U635
.000
- 000
.000

.122
192

66



Table 2.7.6

VIRTUAL POPULATION ANALYSIS

HERRING IN THE CENTRAL NORTH SEA (FISHING AREA 1IVB)

STOCK S1ZE

IN NUMBERS

BIOMASS TG

ALL VALUYES

USED: PROP
PROP

00 NON U R

e

TGTAL WNO
SPS NO
TOT.BIONM
SPS BIOM

+ O NGOV WN

c

TOTAL O
SPS W
TCT.BIOM
SFS 1o

TALS

» EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR T JANUARY;
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE

ORTIOM
ORTION

1972
4387
157

36
13

=

696
259
125068
43094

1984

1788
596
228

82
59
21
Z2
16

2793
2332
511471
430786

UNIT:

UNIT:

tonnes

millions

OF ANNUAL F BEFORE SPAWNING:
OF ANNUAL M BEFORE SPAWNING:

1973

761
85
40

9

5
1

-

464
155186

80410

1985

995
1390
487
180
66
31
16
32

3197
2683
634430
534014

1974

626
270
32
124
6

1
1
0

958
435
170803
78272

1986

735
107¢
361
145
54
26
40

1975

252
164
101

1/

103947
29713

1976

200
24
29
2

3
3
1
0

280
68
51326
13200

667
. 667

1977

3
1

== a0 o=

1978

44

10

- SN e

76
69
15015
13563

1979

50
39

cWwW N W

113

22327
19154

1980

80
36

- o O

108
151
32976
29767

1981

178
66
32

ow N

319
263
60976
50998

THE SPAWNING

198¢<

382
122

622
537
116520
101239

ool

1983

829
290
105
45
24
25
1

1

1519

1090
242652

201760



Table 2.7.7 Estimation of F in 1985 Division IVc + VIId HERRING (No in millions).

Age (winter ring)

Category Total
4 6 7

French Acoustic Estimate’ 41,5 9.5 2.7 - 680.5

(November)

English Acoustic Estimate’ 18.6 6.3 5.1 1.3 421.8

(December)

Total 60.1 15.8 7.8 1.3  1,102.3

Total at year end 48.5 12.5 5.2 0.8 888.3

(Adjusted by subtracting

half Q4 catches)

Catch in 1985 44.1 12.3 8.4 1.4 549.3

F 0.62 0.66 0.93 0.97

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



Tacie 2.7.8 VIRTUAL POPULATION ARALYSIS

HERRING IN THE SOUTHERN NORTH SEA (FISHING AREAS IVC AND VIID)

CATCH IN NUMRERS UKNIT: millions §
19064 1965 19606 196/ 1908 1969 1970 1971 1972 1973 1974 1975
2 22.30 25.50 54,80 42 .40 22.99 161.60 81.60 130.80 135.10 43,30 24 .10 127.20

3 78.50 60.50 2.90 15.40 19.90 8.80 85.80 41.70 29.30 115.10 20.30 39.60
4 .70 32.60 1.20 4.90 .9./9 5.30 5.40 31.10 9.30 55.00 8.40 5.30
5 5.9N 2.10 3.10 2.20 1.50 1.90 1.60 .70 5.0n 7.40 1.20 1.80
4 - U0 2.4 - 0o =10 5. 00 40 1.00 - 30 - U0 1.90 =10 -00
7 .00 .50 .00 .00 .60 <40 .10 .60 .00 .50 .20 .00
3 U0 « U0 - Jd U0 - up U1 <40 - 00 - un - 10 - 00 .00
7+ .0n .N3 .00 .00 .00 .02 .10 .30 .00 N0 .00 .00

TOTAL  10/.4D 123.653 69. U0 65.0uU 57 .00 1r8.63 1r4.u0 205.50 178./0 223.30 54_.30 173.90

1976 197¢ 19738 1979 1980 1981 198¢< 1983 1984 1985

2 94 .40 6.40 2.8J 21.60 29.10 222,60 201.20 251.70 172.69 $14.10

H 41.30 3.00 4.00 9.00 85.80 40.40  221.40 105.10 116.60 169.00

4 3.50 .70 1.20 5.60 50.20 19.30 26.50 64 .50 33.0N0 44,10

5 «50 -2U .00 .60 18.40 6.70 6.80 11.10 22.60 1¢.30

5 .30 .10 .00 L0 1.70 3.30 2.20 3.00 2.00 840

14 .10 =110 -0y - 00 .50 - 60 1.50 .50 =50 1.40

3 .00 .00 .00 .00 . 0N .00 .50 .50 .03 .10

9+ «ul -0 - 00 -00 - U0 <00 U -10 40 .20

TOTAL 140.50 11.30 8.00 36.90 2335.70 292.90C 460.20 436.50 347.73 549.60




Table 2.7.9 YIRTUAL POPULATIOR ANALYSLS

JERXING [N THE SOUTHERK NIRTH SEa (FISHING AREAS LVC AND VILID)

FISHING 4CRTALITY COEFFICIENT UNIT: Year—i NATURAL MORTALTTY COEFFILIERT = - 10
[IRE-12 19265 1900 iv6r 190% 1909 1970 1971 19202 1973 1974 1975
2 A 83 .96 .h2 62 i a4 .54 .08 71 .41 1.30
5 tau5 .59 A ] 57 -8 Fous T.15 .39 Z.36 1.43 2.37
4 .27 1.87 -uc 1.5 T.21 -t 1.5¢ Ta5¢ -6 3.76 1.5¢ .37
5 1alG i.29 .86 .G 1.30 .12 ay Yz T.15 4.21 6.73 1.87
) «J0 /5> =01 -0 -6 1.55 .95 (e - 00 Z.27 4.38 U1
7 <1 6.00 =M 01 .43 U1 4.4d 6.26 .on 6.8 5.17 .01
3 Ul PR -ul ] =91 U1 - 01 .01 U1 <01 -01 -01
I+ 1 <1 .01 01 - .01 -0l .31 .01 .01 .01 .01
C 2= ¢y .23 3.6¢ 52 51 -7 9 <& -89 - 87 - 00 ¢ 70 2.89 1.53
C 6- 7y .00 5081 .01 .03 .24 W77 .01 35.14 .00 4.17 477 .01
1976 197¢ 1976 1979 17240 19¢&1 1982 1983 1984 1985 198u—-83
2 2.37 L4 . G5 .15 .70 4T .2 .71 .31 <42 .65
3 S.26 .39 =11 213 Tec3 - o0 1.6 .94 (b 51 .96
4 2.383 64 .24 S0y .33 .95 -1 .93 ad .62 1.03
5 5.86 4.95 - Ul 16 Tas? 1.75 .97 1417 =91 . 66 1.17
5 3.46 01 - 01 LT .77 .80 1.53 1.61 .59 .93 1.19
/ U1 .01 -01 <01 6.03 .00 T1.21 2.5¢ T.54 97 Z.55
o .01 .M .01 .0 <1 .01 1.37 1.97 .96 .97 .84
9+ -1 01 PN =01 <01 U1 1.7 1.97 .96 <97 -84
C 2- o)u 3.74 1.22 .0¢ Ll 1.08 L8 .04 1.07 .07 .53
C 6= ¢y Zolh L0 - 01 <09 S.h2 .74 Tas7 1.97 .96 .95

€01l




Table 2.7.10 VIRTUAL POPULATION ANALYSIS

HERKRING LN TdE SOUTHERN NORTH SEA (FISHING AREAS IVC AND VIID)

STOCK SIZE Il NUWBERS

3104ASS TOTALS

ALL VALUES, EXCEPT THOSE REFERRING TU THE SPAWNING STOCK ARE GIVEN FORrR 1 JANUARY;

UNIT:

UNIT:

millions

thousand tonnes

THE SPAWWING

STOCK DATA REFLECT THE STOCK SITUATION AT SPAWWING TIME, WHEREBY THE FOLLOWING VALUES ARE
USED: PRUPORTIJUN OF ANNUAL F BEFURE SPAWNING:
PROPORTION OF ANNUAL ™ REFORE SPAWNING:

1964

2 180.3

3 145.9

4 3.1

5 8.8

[ .6

7 .0

3 .0

9+ -0

TOTAL w 316.7
SP3 N 187.0
TOT.B1lcM 45.6
SFS BIO1 25.4
1976

2 1u8.3

3 446

4 3.8

5 -5

4 .3

7 ]

8 .0

9+ .0

TOTAL WO 157.6
SFS NO 11.5
TCT.3104 21.7
Sr3 BI0N 1.5

1965

47.2
142.0
39.9
2.1
2.4
«5

.0
.l

237.5
98.¢
38.5
15.5

1977

L
- o u

COoOCOnNWVeE N

1966
92.5
18
71

5

-
-
-

oCc ov N W

-0

187.9
104 .9
29 .4
17.6

1978

65.5
4¢ .0
6.0

.0
-0
.0
U

114 .3
95.3
16.3
13.0

1967

201.0
120U.4
5¢a8
20.9

1968

42.7
46.8
14 .4
2.1
55.2
1.8
.0
-0

165.1
95.2
29.3
17.9

1980

2006.6
125.3
42.7
25.6
3.3
-5

-0

.0

402.1
145.4
6U.4
2.4

1.000
F.0ug

1969

315.1
7.0
23.6

3.9

4

- n

7.
1.
.

4104
202.5
50.6
31.8

1970

155.4
1523
7.1
16.3
1.7
-
42,2
10.06

365.7
106.7
58.4
28.38

626 .1
315.2
T<1 .1
44 .9

1983

519.4
180.2
111.0
16.7
3.9
-6

.6

-1

832.5 .

341.0
12115
4y.3

1972

286.1
94.5
T1o.2

.6

1.7
<0

418.6
2Ny.7
59.2
30.3

1984

670.1
232.1
65.9
39.6
47
-7

|

-7

1011.7
536.3
145.9

80,7

1973 1974
75.8 75.1
157.1 7.8
57.7 11.2
(.7 1.2
2.2 .1
-5 .l
10.6 .0
.0 <0
285.6 115.5
49.9 53.3
46 .4 16.4
7.8 7.1
1935 1986
59 Thtrvshrdn
442.7 5¢0.2
99.8 240.5
6.6 48.6
14 .5 12.4
2.4 5.2
.2 .8
.3 4
1545 .4
8r¢.9
220.9
125.9

volL



Table 2.7.11 VIKTUAL POPULATION ANALYSLS

HFRRTNG TN TAE NORTHERN NORTH SEA (FISHING .AREAS IVA + IVﬁ)

CATCH IN NUMBERS UNIT: millions
1972 1975 1974 1975 1976 1977 1978 1979 19380 1981‘ 1982 1985
2 1305 1301 749 415 807 38 2 13 9 42 67 293
3 315 544 542 Fy4v] /76 185 Z 1 8 16 9 111
4 121 95 118 135 49 10 4 5 2 20 7 41
5 23 5¢ 55 55 >4 1 u 2 3 22 8 15
) 5 29 2¢ 16 6 4 0 0 1 19 5 20
e i) > 5 9 & Z 0] 1 1 18 [} 12
o 1 1 2 3 i i 0 1 0 5 3 11
9+ 0 1 1 1 0 0 8] 0 4] 1 1 12
fOTAL 17¢6 2026 1293 55 77 245 b4 21 24 144 106 515
I 7ob 19285
2 R QU9
3 291 1019
4 152 324
3 54 112
5 19 55
7 23 1y
3 (] 13
I+ 17 16
FOT AL is42 2446

SotL



Table 2.,17.12

HERRING IN THE NORTHERN NORTH SEA (FISHING AREAS IVA + IWB)

VIKTUAL PUPULATION ANALYSIS

FISHING MORTALITY COEFFICIENT

2

3

4

bl

6

7

8

9+

¢ 2- 8)u
( 2= &)W
2

3

4

5

6

7

S

9+

( 2= &)U
¢ 2= 6)w

19¢¢

=919
.956
792
-4 88
«492
090

<737

. 791

745
. 900

1984

- 205
-238
. 341
-577
. 266
<423
304
. 5064

. 235
. 229

1975

1.091
1.179
«735
. 346
1244
-596
1.123
1.123

1.074
1.087

1985

Z300
L400
L400
.400
<400
.400
.400
L400

38U
.356

1974

1.162
-855
705

1.159
-989
.63
8¢5
825

983
1.026

LUikIT:

1975

1.285
T.¢438

- 894
938
Ta2¢3>
1.439
T.u8U
1.080

T.172u
1.176

fear—1

1976

L. 130
752
-933
516
- 200

1.325

-5U0
.500

(16
1.06&

NATURAL

19r7

214
-859
-18¢
275
095
. 065
670
670

-321
<512

19¢8

016
.01¢
-U31
007
<010
.05
~U1U
.010

U115
017

1979

. 066
.009
U35
014
-00¢2
.047
018
.018

-025
034

MORTALITY COEFFICIENT

1980

052
.049
-U19
030
-UG6
.025
-Je7
a7

U351
«055

=10

1981

134
=174
=152
.265
216
.229
«130
.130

-176
=158

198¢

.084
.034
06U
071
075
.091
U550
.050

.064
0671

901

198>

77
175
-194
-156
237
<254
<200
.200

.188
179



Table 2.T.13

AERKLInG il TonE HKORTVHERK NOkTJd SEA (FlSHLils AREAS IVé_fmIVB)

STOUK SIZE In wWUMIEKS

3I0MASS TCTALS

ALL VALUES,
STNCK DATA REFLECT THE STOCK
JSEL: PROPORTION OF ANNUAL F

PRUOPORTTION OF ARMUAL

2

3

4

5

5

/

9+
TOYAL D
3FS W9
TCToALOm
SPF3 BIOA
Z

3

4

b}

5

7

3

g+

TOTAL w0
5PS WY
TCT.3104
SPS Rlowd

EXCECST THOSE REFERRING TU ThE SPAWWNING STOCK ARE GIVEN FOk 1
AT SPAWNING TIME,
SEAWiRLIG:
SPAURNING:

1902
255
540
251

N
o

= AW

3151
1299
5635506
2554079

4399
1441
55¢
160
35
/N
47

A
0O

0%e’d
ERx

127¢598

227114

UNIT:

1973

244
818
191

25
42

59

42

50

3558
5460
1669825
1084688

UIRIT:

tonnes

VIRIUAL FPOPULATIUON AiKALYSIS

millions

SITUATION
BEFURE
M ZEFORE
1974 1975
1134 590
ve i 521
s 39
33 95
37 24
Ti 1¢
&4 5
< <
2y V¢4
EARY 511
402945  ¢56¢19
178c22 1334124
1966
V]
2465
1965
623
¢15
68
50
50

1976

1212
149

i5¢7
057
285856
i20bv1

5170
674

1917

209
357
64
sU
48
e5
1

W]

75
459
146550
5217

1978

139
153
152
4y
23
59
21
5¢

SE4
514
130951
117345

1979

276
124

136 .

116
43
13
35

6

684
593
150927
1328563

JANUARY;
WHEREBY THE FOLLOWINS VALUES ARE

19480

o6
104
111
119
133
39
16
4

o2’

557
169567
150158

THE SPAWnING

1981

348
160
150
99
195
95
34
7

996
780
c2urur
176533

198¢

o74
eré
129
117
68
76
67
22

1528
1313
550257
2717 8¢&

1985

1900
(27
241
110

98
58
63
70

5¢67
2423
6360938
476291

Loy



Tzble 2.7.14

VIRTUAL POPULATION

ANALYSIS

NGRTH SEA HERRING (FISHING AREA IV)

CATCH IN NUMBERS

+X NOUVPWN=O

O

TOTAL

[

+ WNOWV A=

o

TOTAL

1959

1609
4954
488
497
233
<49
120
32
219

3451

UNIT: millions

1943

0

3
247
67¢
328
601
487
40U
252
665

3655

1960

195
2393
114¢
1967

166

165

113

126

129

142

6539

1949

0

0
478
644
596
287
652
462
414
623

3956

1961
1269
336
1889
450
1456
124
153
61

8y

5917

1950

535
1039
617
<9u
254
531
195
40¢

5661

1562

14¢
2747
¢7u
97
335
10382
127
145

87

5¢18

1951

462
660

1255
630
262
142
206
259

4815

1963

443
1262
2961

177

158

b

250

22
42
51

P Y44

1952

Tee
1346
576
610
652
YA
236
166
388

5160

1964

497
2972
1548
224%

148

149

95
256
<6
58

799¢

1953

150
10¢5
1322
1005
474
586
473
<8
118
275

5502

1965

157
3209
2218
1325
2Us9
145
152
118
415

78

854

1954

219
1451
1493
1111

591

361

330

379

194

317

6445

1966
375
1383
2570
741
450
890
45
65
96
236

6350

1955

164
2072
1931
1032

479

357

252

120

109

106

6581

1967

645
1674
1172
1365

5702

298

593

68
82
173

6¢61

1956

96
1697
1860
1221

516
249
194
104
194
188

6228

1968

839
2425
1795
1474

621

157

145

163

14
92

rra6é

1957

279
1483
1644

136

644

344

207

147

100

153

5737

1969

112
2503
1383
296
153
191
50
43
27
25

5264

80L

1958

97
4279
1029

999
322
461
147

75

46

7e

7526

1970

898
1196
2uls

384

145

50
61

1<
12

5249
ctd.



ctd. Table 2.7.-14 VIRTUAL PUOPULATION AKALYSIS

NORTH SEA HERRING (FISHING AREA IV)

CATCH IN NUMBERS UNIT: millions
1901 197¢ 1975 1974 19¢5 1976 1974 1978 1979 1930 1981 1982
0 684 750 z89 $96 264 236 257 130 542 792 7589 9557
1 .43¢9 3341 2568 846 2401 127 144 169 159 161 4hy 340
2 1147 1447 1344 773 542 902 45 5 34 108 264 268
3 663 344 659 562 200 117 136 6 10 92 57 230
4 2938 131 150 126 141 52 11 5 10 32 40 34
5 it 33 59 56 57 55 ¢ 0 2 22 29 14
5 31 5 31 22 16 6 4 0 0 2 23 7
7 2t U 4 5 s 4 p u 1 1 19 8
3 n 1 i 2 3 1 1 0 1 0 6 4
9+ 12 u 1 1 1 U U u 0 0 1 1
TOTAL 7177 6045 4907 318y 5753 1402 656 315 759 1211 8773 10965
: MEAN WEISHT AT AGE OF THE SToCK
1953 1984 1985 T e
0 tuodsu 2190 1¢93 194785
i 1147 560 1620 N ,

2 545 9ro 1225 15. 000

5 216 422 1188 S ,20-000

4 105 195 5068 135.009

5 26 7e 124 3 187.uu0

> , 4 223000

5 25 2¢ 44 o

7 13 24 20 > £39.uu0

. 6 276.000

3 11 11 15 o 7 ¢

I+ 12 18 16 7 299.Uu0

4 305,030

TOTAL 12143 4492 5908 7+ 312000

601




Table 2.7.15 v T21JAL POPULATION AWALYSIS

NQRTH 55A HFRRING (FISHING AREA IV)

FISAIAS JACSTALITY CUEFFICIENT Uunli: vear—i VAETALLE NATUKAL AURTALITY COEFFICIENT ;
1947 1943 1949 1950 1951 1952 1955 1954 1955 1956 1957 1958
3] - UUu < DU 00U - UNy - Ui . el < Uuo Ul -JUS8 - U7 - 405 0006
1 .0un .00 D) LU0y .063 .95 L1 Y L2068 .¢15 L3351 .189
2 143 .359 L0s1 L1364 L204 .364 350 .351 LA .598 474 .590
B . 165 .26¢ .159 Lels D552 L2406 Lhby .492 L547 L449 AN L5264
4 L1838 .170 L Lzne 415 .325 292 L4659 L5671 .502 L4071 .515
5 . el . 242 197 P .91 +351 «51c <5357 o457 . 237 « 501 -4 94
6 L2174 L2935 L5398 PTA L2 L322 L410 L4264 L334 L461 .366 .181
7 .538 .205 S441 Lx20 134 .385 L2839 .595 L2539 .22l .672 .190
3 L300 L300 L300 L3N0 .300 .300 .300 L300 L300 .5a0 L300 .400
9+ .304 .30y IR YN ) L300 L50U .500 .500 L300 L300 400
¢ 2- 6)U L198 .203 L210 LéNG L3504 .321 .36% L4113 .391 L419 .597 w621
« 2= 9)u L2417 L223 .26¢ cchs L2383 V324 .338 L4607 L5649 355 L407 .587
1959 1960 1961 156¢ 1963 19¢4 1965 1966 1967 ° 1968 1969 1970
3 .U L05¢ .0l Y P 017 L0710 L0238 U364 LU45 011 LUbh
1 L2964 .329 178 124 L167 .390 .319 L243 .565 .378 L409 .338
2 S494 2506 2t LE95 . .49 L5449 S8/ L6177 “h7R 1.467 .880  1.085
3 .546 L3317 .366 L6462 L2384 L430 .765 .732 L8537 1.925 L945  1.306
4 L4ib .320 .>87% “416 Leet L3602 L7 -567 2900 1.u71 L8870 1.319
5 .352 L2585 L5372 L4691 L148 L297 L6354 L8324 L8513 1.174 1,054 . 865
6 ©431 .256 .305 L1 <101 .233 492 .566 2979 1.118  1.526  1.U79
7 197 L42% L1193 L592 L227 L2643 L442 2356 1,296 1.432  1.110  1.000
3 « 500 <300 - 300 <400 =500 <400 07U .690 LU0 - 90 90U 1.000
I+ .30 L300 .500 L40U L300 LL00 L6170 .690 .90n .990 .900  1.000
(2= 6y L400 L3554 L4338 .51U L2533 L3564 .ru8 L6353 .8U3  1.551  1.055  1.131
¢ 2- 99U .393 _337 L5738 L49S L249 .35¢ .665 L6153 L889  1.249  1.023  1.082

ctd.




ctde Table 2.T7.15 <“7vjuAL PJIPULATION ANALYSIS

JORTA 5 ia dery 15 (FISHIAG AREA 1Y)

FISHIne S0RTALTTY CNRFFICIENT UNIl: YeAar-i VARIALLE WATJFAL MORTALTTY COEFFICLENT
1901 19/0¢ 19¢> 1vl4 1S 120 1904 (EXE 1909 1930 1931 1932
] 042 A Lol LU L9 PR LS L0%0 el L1217 .597 Sh47
1 . (54 . 699 SBUC RERY FEAR BTV YA .257% 230 100 .200 199
2 ) .90 Tal55 Telbu 1507 Tabuo << 31 -UZ5 -1us « 3537 528 2bb
3 I.206 L8355 i.574 . Y92 [ (T4 1.585 037 L2060 <339 .266 468
4 Ta2u? (9 R .Y 5¢e |a295 1.715 e U994 U7 <247 .257 . 222
> 1.05% L5314 L) To1ey 1. /57 1.274 1.136 L0109 047 212 .521 .126
o 2.4c6 <48 Tec59 T.uS4 Tesdé .891 <410 070 - Ud7 060 «219 =105
i 2.693 .07y L1025 L0112 1.6e0 1,415 A9 028 584 058 . 794 .154
3 SN T UNU (RNt 1.LuU 1. 0wy T.0LU ~3UU <10u - 1u0 590 <500 500
i+ L 1.0 TLUuY 1.C00 iL0uUN 1.0060 .8U0 .100 100 .300 .300 .300
&= &) Ted 3R a4 1.1640 Teurd 1e451 1.35U8 .6383 UG/ -059 «¢49 .298 .233
( 2= 7)uU T.z216 . 095 1053 L 995 1.504 1a244 592 058 110 .238 «561 240
1983 19¢4 1985
9] «599 U8e 4D
i L1356 L0735 s
Z .205 . 224 .51U
3 L2383 .300 AR
4 .5509 «35/¢ <410
5 . 240 L4353 A0
A . 267 <284 ]
14 202 JALZ 410
A «5dl) -52u <470
EAd . 3u0 .320 LATU
C ¢— &)J -233 .32¢ «29U
2= v)d 2%k .53y 390

Lt



Table 2.7.16 VIKTUAL POPULATION ANALYSIS

NORTH SEA HERRING (FISHING AREA IV)

STOCK SIZE IN NUMBERS UNIT: millions
310MASS TCTALS UNIT: tonnes =
- 1 ——— 1 N
ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY: THE SPAWNING
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWINS VALUES ARE
USED: PROPORTION OF AMNUAL F BEFORE SPAWNING: . 667
PROPORTION OF ANNUAL i1 BEFORE SPAWNING: .667
1947 1943 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
O 33899 27148 22/06 29086  31¢22 36013 4180 34528  Sh4es 20500 97261 24599
1 11855 14310 9987 8555 10958 11486 13243 15283 12575 12570 7486 35613
2 5901 5326 6428 44838 3053 bbek 4693 5290 5929 4521 4556 <417
3 25869 35061 4585 5361 3552 2769 2908 2992 3571 3535 2150 2565
4 5998 2201 213¢ 5557 58066 2305 1959 1681 1655 2ur2 2042 1248
5 2771 2930 16 50 1553 2615 2309 1508 13523 961 1044 1386 1237
6 5302 2008 2081 1248 150 1769 14 (1 998 855 551 (09 928
7 1576 2270 1355 1265 83 74 1160 583 591 554 314 445
3 2554 1018 1674 (89 852 669 4ro /36 441 421 40¢ 145
g+ 2767 268y 2521 1625 965 1570 1111 1282 427 /58 620 230

TOTAL WO 74379 62262 55149 58L05 59785 64258 (U314 65046 61232 46526 1169206 69431
3PS w0 17993 18187 16600 14%4 8 12557 1163¢ tucoe 9749 9033 9286 8616 6402
TCT.BIOT 6372120 6095228 5543968 5193654 4883516 41329220 4602562 45325/2 3973971 3661400 4334222 &N83526
SPS BIOA 4380590 5801303 35743060 5501270 ¢812U20 64354062 2298155 2147613 1364262 1965506 1784986 1563181

1957 1960 1901 196¢ 1905 19¢4 1905 1960 1967 17 68 1969 1970

n 32958 A356 ai2e 32245 3010¢ 462490 25150 21705 30671 30009 16287 32887
1 39935 12124 29061 26535 11730 130¢6 167¢ce 9161 70067 109738 10553 5927
2 15246 310 3v1v 114 105352 4478 3962 5462 3228 2423 5357 3151
3 1215 (315 1642 1060 (52 67¢c 2586 149¢ 2512 1811 505 1260
4 1375 636 4752 1631 558 512 3957 1088 649 985 239 178
5 324 (7> 4138 292U o15 6u8 523 1654 559 237 505 91
5 6383 524 541 26l 1618 480 409 155 656 224 66 96
7 Jo 58¢ S0/ 539 116 1246 544 226 97 223 66 15
3 553 520 226 274 1/n th Rib 200 143 24 43 20
9+ 384 574 554 <76 Zué 183 168 495 504 161 44 20

FOTAL NO 61208 54215 89508 66752 62735 75540 54505 41638 46586 47095 31472 4564 ¢
SFS ND 15240 G ARE 2386 5591 115¢9 1258 (073 6374 4764 2149 2365 2110
TCT.N104 450¢950 54089561 572907 3585¢25 53551700 4143469 3580940¢ <5735557 2445651 2172170 1579671 16177155
SES RI0M 2472822 2044210 1757742 1195014 eNgo (96 2N21763 1475471 1242469 909567 425777 409271 360637 ctd.




ctd. Table 2.7.16 VIRTUAL POPULATION ANALYSIS

HORTH SEA HIRKRIMNS (FISHING AREA L[V)

STOCK SIZE Ti WNU™BERS

3I10MASS TOTALS UNTT:

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOUK ARE GIVEN FOR T JANUARY:
STOCK DATA REFLECT THE STOCn SITJUATIGHK

UNIT:

tonnes

millions

JSEb: PROPORTION OF ANNUAL F BEFGRE SrAWNIMG:

PRIOPORTIUN OF AUNUAL i PEFORE

1971 197¢

J 201664 1721¢
1 i1607 922y
Z 1397 251606
3 963 435
4 su9 by
5 43 &b
5 55 14
7 39 5
3 0 Z
7t N 1

TCTAL wv 41108 2994 ¢
SES N 1455 1598
TOT.A10% 15475735 3504945
SFS HGIus 251441 erbily

1933 1984

40632 43913

1 tosiedh 1514
2 245% 5110
3 nee VrQ7
4 355 629
5 129 231
5 102 91
14 5% 71
3 4b 41
9+ 49 638

TOTAL wv 65213 53375
S¥ES NQ 2305 5504
TOT.3I004 2324055 2621125
SES BT0" 5240806 98/7/774

1902

3450
5898
2u6c
PANG
<50
101
4é
&

<

1

[¢530
1261
14UJ5265
ceSioh

43625
14889
Led
5693
1145
586
155
6¢

41

5u

(3647
043y
355945
L1904/

i9ra

13181
2868
118¢
600
cld
&b
30

1

>

2

51ts

wlbs

(9356%
15308

1986

lruoes
Sob4
219¢
£el0
1-74
32
31
3¢
54

SEAWNLIES:

1975

cér’s
6113
(55
542
PN
&
s
11
6

2

93ui
453
594986
34 00d

AT SPAWaING TIME,
. 567

667

12706

21038
HE6
12¢¢
174
Go6
50

4385
477
3en867
3UAGS

4453
299
157065
53959

WA ERESY THE FOLLOWJING

1978

5213
1054
205
1635
59

W oo

4ot bt
400
188897
74838

1979

7406
1109

9550
650
512271
119700

THE SPAWNING

YALUES ARE

17240

TU347
2434
396
298
154
119
42

26

2

0

14513
739
484286
140004

1981

30124
3534
989
256
1835
109
87

36

22

4

35344
114¢
959409
214097

1982

5U1u¢
6675
1ou0u
644
177
128
(e

57

15

4

59175
1067
1520154
308286

€Ll
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ITable 2.8.1 1985 North Sea HERRING - mean weight at age (year class) weighted by numbers
caught.

0 1 2 3 4 5 6 7 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 - 83 146 196 238 264 283 323 338 339

Iv - 75 138 179 206 215 243 263 257 276

Total - 717 139 175 205 226 246 276 279 305

Iva E I - - 87 124 148 163 169 185 221 216
II - 70 135 170 199 213 234 254 261 257

II1 " 87 17 163 191 222 233 284 290 -

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 17 141 159 165 184 198 238
II 5 31 135 169 201 215 241 259 260 259

III 9 63 134 190 215 227 228 260 285 297

v 14 80 124 155 174 191 201 222 236 242

Total 9 34 123 177 202 216 223 250 267 291

IVe + VIId I - 32 78 103 120 145 147 159 270 193
II - - 69 118 148 177 188 - - -

III - - 85 154 177 187 196 - 191 -

v - 84 114 139 171 188 179 223 198 -

Total - 82 113 124 148 170 168 212 207 193

Iva 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




Iable 2.8.2 Comparison between mean weights at age in catch of
North Sea HERRING from earlier years and 1985.

IVa/IVb IVa IVb IVa/IVb Differences (g)
Age
Pre-1985 1985 1985 1985 IVa 1IVb 1IVa/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 +22 420 +22
IVec + 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

1Pre—1985 values taken from Table 2. 16, Anon., (1985).




Table 2.9.1
List of input variahles for the 1C&eS prediction program.

HERRINGS — DIVISIUNS IVA AND IVB

The reference f is the mean F for the age jroup range from ¢ to 6
The numder of recruits per year is as follows:

Year rRecruitment

1¢306 5450.0

19487 5¢00.0

19338 2¢Ulat)

proportion of F (fishing mortality) effective before spawning: .6700
rroportion of i (natural mortality) effective oefore spawning: .46700
bata are printed in the followiny units:

dumber of fish: millions

deignt "y age group in tne catcn: kilogram

Wwelight hy age Jroup in the steck: kilcgram

Stock oiomass: tnousand tonnes

Catch weight: thousand tonnes

e +— Fm e + ———— —_—— ——
1 i i fisningi natural i maturity: weight ini weiynt ini
i ageil stock sizal patterni mortalityi ogiveil the catchi the stocki
B d o ———————— o —————— e ————— Femm——————— e ————— +
i 2i 565u.uU1 BEDH IVH MYavH 1531 . 13351
| 34 2465,01 D 100 i .00 L1710 170
H 44 19635 .01 N < TUd 1 udi - 2UU - 2004
i 51 625,10 400 00 1,004 2161 2161
H 54 215334 24U, =100 Teuld 2551 w2550
i 7 6501 400 100 1.004 L2011 2671
' 34 56.01 N H 100 T.uUUd Ll Ud 4
I 56,1 W4 RRRIN 1093 W 2950 2935,
f———t— + + o ———— + += -t




Table 2.9,2
List of input variahles fnr the ICES prediction program.

HERRING TN DIVISTONS IVC AdWp VIIU
The refsrencz F is the mean F for the age group range from 2 to 6

The numner of recruits per year is as follows:

Y=ar Recruitment
16806 6000
1987 800.0
1988 0.0

Proportion »f ¢ (fishing mortality) effective before spawning: 1.0000
Proportion nf 4 (natural mortality) effective before spawning: 1.0000

bata are printed in the following units:
Wumber of fish: millions

weight oy age grnup in tne catcn: kilogram
deight 9y age group in the stock: <ilogram

Stock oiomass: tnousand tonnes

Catch weight: thousand toiwes

pm———t ——t= + + -+ + +
i H i fisning! naturali maturity! weight in{ weight ini
i agei stock sizei patterni meortality! ogivei the catchi the stocki
fommmf e ———————— Fmmm——— et —————— fommmm————— fmmm—————— R +
H 2i oUd.di <651 - 114 1.uul <1130 . 1261
| 34 570.2) 1.000 L1040 1.0 24, L1614
H 41 240.51% 1.00C1 T [EVtH 1481 <1910
i 51 48,64 1.204 100 [WIDN L1700 .2151
: 61 1.4 1.201 H ooyl 1081 <2311
i 71 5.2 1.204 S 100 L2120 .23214
H 3 .30 12014 PRIV [I N raira <2524
1 Y+ .21 1.204 <100 1. 000 L3 L2324
F————t + + + + ——— e +




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

Maz:ziﬁ:nt F(2—6) 1 ggn 3?Sgec Catch Mag:gigznt F(2_6) 1 izn 3$Sgec Catch 1 ign 3$Sgec
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 FSS 0.63 174 113 294 149
Catch in 0.58 228 124 70 F0.1 0.14 250 201 22 328 261
1986 = TAC O.SF86 0.29 176 44 298 206
FSG 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 0.5]:‘86 and F86 options in 1987 assume the TAC option in 1986.

gLl



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

Recruitment (millions)

Year 2-ring 1-ring
Assumption 1 Assumption 2 Assumption 3
1986 6,030 6,030 17,832
1987 7,360 6,760 10,000
1988 4,127 3,791 10,000

Stock size (millions) at 1 January 1986

Age
Assumption 1 Assumption 2 Assumption 3

1 - - 17,832
2 6,030 6,030 6,030
3 3,192 3,192 3,192
4 2,220 2,220 2,220
5 687 687 687
6 232 232 232
7 81 81 81
8 37 37 37
9+ 54 54 41

Table 2.9.5 Catch and stock projections for total North Sea based on alteration
assumptions listed in Section 2.9.3. ('000 tonnes.)

119

1986 1987 1988
Catch Manage- Catch
——————— ment _
f2—9(u) SSB t-ri  »2-ri L option Fyo(u) SSB t-ri »2-ri I SSB
Assumption 1 F(1—ri) = 0.5 x F(1—ri) in 1985, for both 1986 and 1987 = 0.085
0.36 1,292 36 534 570 F, 1 0.13 1,873 20 269 289 2,320
Foax 0.33 1,646 20 625 645 1,732
Fgq = Fgg 0.40 1,579 20 727 747 1,578
Assumption 2 F(1—ri) = F(1-ri) in 1985 for both 1986 and 1987 = 0.17
0.33 1,314 70 500 570 F, 4 0.13 1,864 39 256 295 2,270
Frax 0.29 1,679 39 547 568 1,788
Fgq = Fgg 0.40 1,565 39 719 758 1,527
. = o
Assumption 3 F(1-r1) F(2—r1) in both 1986 and 1987
0.31 1,331 97 473 570 Fy 0.12 1,862 22 240 262 2,288
Flax 0.25 1,713 44 472 516 1,867
Fgp = Fgg 0.40 1,554 67 714 781 1,471
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Table 3.2.1 HERRING in Division IIIa.
1976-85.

members.)

Landings in tonnes
(Data mainly provided by Working Group

Country 1976 1977 1978 1979 1980
Skagerrak

Denmark 7,326 19,889 6,425 5,153 5,180
Faroe Islands 1,553 10,064 1,041 817 526
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"
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 IITa

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

1Preliminary.



Table 3.2.2 Catch in numbers (millions) at age, for
that part of Division IITIa, catch that

was sampled in 1985,

Quarter
Winter rings
I II III v 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 35 479 53 526 56,094 33,394 150,893

by sampling

Industrial landings in the Skagerrak and the northern
Kattegat in the second half of 1985 are not included.

Table 3.3.1 Estimated abundance of herring in Division IIIa
from acoustic¢ surveys during August/September
1979-85.

Numbers at age (millions)

Winter

Lings 1979 1980 1981 1982 1983 1984 1985
) 577 482 1,840 6,171 1,424 1,004 6,515
1 611 477 698 2,349 3,526 1,992 1,111
2 1,067 434 1,260 989 1,160 2,069 1,132
3 93 473 44 221 413 756 73
4 13 84 22 31 122 126 11
5 4 28 2 8 13 34 1
6 - 3 0.6 1 - 2 -

Total 2,365 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




Table 3.3.2 Estiwated 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

o] 231 843
1 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 1

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 November 1982 December 1983 November 1985

(0] 2,530 5,089 9,303

1 1,060 1,393 918

2 380 22 12

3 40 - -

4 5 - -
Total 4,015 6,504 10,233
Biomass 168 153 215

('000 tonnes)
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Table 3.4.1. Length components of 1-group HERRING in Division IIIa
from 1980-86. Mean lengths (cm) and proportions of
spring- and autumn-spawned components are shown.

Length components

Year Strata

Spring spawners Autumn spawners
Propor Propor Propor Propor
1 (cm) tion 1 (cm) tion 1 (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 5.5 0.85

2 15.5 0.60 18.0 0.40

3 17.2 0

4 17.4  0.80 19.6 0.20
1983 1 14.3  0.27 17.0  0.73

2 14.4 0.1 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 1 13.3  0.30 14.0 0.70 14.9 0.25

2 13.1  0.25 14.0 0.50

3 1.5  0.04 14.4 0.96

4 11.8 0.08 14.4 0.92




Table 4.2.1 Celtic Sea and Division VIIj HERRING landings (tonnes), 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 1,919 147 28 5,986 1,627 324 826 - 10,857
1971 106 - 96 5,533 1,455 - - - 7,190
1978 8 - 220 6,249 1,002 - - 850 15,519
1979 584 - 20 7,019 850 - - 3,705 12,178
1980 9 - 2 8,849 393 - - - 9,253
1981 123 - - 15,562 1,150 - - - 16,835
1982 + - - 9,501 - - - - 9,501
1983 495 - - 10,000 1,500 - - 10,187 22,187
1984 680 - - 7,000 890 - - 11,148 19,718
1985 622 - - 11,000 - - 4,601 16,223

"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
1976/171 1,317 147 36 5,864 1,324 257 826 - 9,71
1977/78 95 - 96 6,264 1,378 - - - 7,833
1978/79 8 - 220 8,239 1,002 - - - 7,559
1979/80 584 - 20 7,932 850 - - 935 10,321
1980/81 9 - 2 9,024 292 - - 3,803 13,130
1981/82 123 - - 15,830 1,150 - - - 17,103
1982/83 + - - 13,042 - - - - 13,042
1983/84 495 - - 10,000 1,500 - - 9,186 21,181
1984/85 680 - N 7,000 890 - - 14,009 22,579
1985/661 622 - - 11,000 - - - 4,509 16,131

1

Provisional.



Table 4.2.3

VIRTUAL PUPULATIUN AWNALYSIS

AERRING SOUTH AND SOUTH WEST UF IRELAND (FISH AREAS vIIg-J) (Seasonal catches.)

CATCH IN NUM3ERS

+ O NPV e =

N

TOTAL
Tonnes

SOP

19¢5

12764
154¢9
17785
(353
70U
35210
1644
1156
1194

69813
15588

114

UNIT:

1970

13317
P13
7286
7011
2872
4T7RS
1930
124>
1769

51570
9771
99

tnousands
197 ¢ 1978
8159 28N0
125710 15585
3610 11948
5440 5583
1585 1580
1898 1470
1043 540
385 558
4t 482
39944 5805¢
7833 7559
104 98

1909

11335
13915
12599
$056
2839
1516
1283
551
635

52957
10321
103

1980

7162
50Nes
11726

6585

2312

2204

11&4

1202

565
03595
13130

109

1981

39361
c1¢85
21861
5505
443y
5456
795
313
Bo6

97360
17103

103

198¢2

15539
42025
3728
431/
1497
1591
1670
335
596

77598
113042
95

1983

11484

87¢53

22895
2¢55
1579

(X4
345
(90
261

127589
21181
93

1984

16456
78524
34672
15527
2066
915
317
195
152

146624
22579
99

1985

14168
45117
28672
12677
1824
180
67
137
105

102947

16131
102

sclL



A VIATUAL POPULATION / LYSIS
Table 4.4.1 o ATION AwALYS M= 0.1 - adults

AERRING SO0UTH AND SOUTH WEST UF IRELAND (FISH AREAS YIIG—J) M = 0.8 - l-winter-ringers
Seasonal.

FISAING AORTALITY COEFFICIEWT uitIl: Year-i VARIACLE NATURAL lORTALITY COEFFICIENT
1905 1276 1977 1978 17279 190 19«1 1vaz 19483 1934

1 <12 =15 <10 RN =10 <11 .27 -4 -U3 -3

2 b .35 .27 .35 .45 63 1Y) .55 .49 .33

5 - by .44 ] .55 (0 1.¢2¢ .30 .58 .33

4 .03 .55 .65 50 .51 .56 .90 .87 .55 .72

5 .03 .48 Al .36 <47 .27 -8 -59 01 .96

E) 67 .73 - .27 .51 Y .54 .91 218 1.07

14 .52 . o4 «3U .35 1.07 .55 49 .52 .28

i 43 .37 .38 .38 49 .60 .32 .40 .40 .30

2+ 48 Y .58 .58 .49 .00 -3¢ -4y .40 - 30

 2- /)y -2 58 A .36 A7 .67 .80 .70 L7 .51
C 2= 7)4 .60 o4 .30 .38 49 .0d .92 .61 .51 .36



Table 4.4.2 VIATUAL

AERRING SCUTA AND

3QUTH

STOCK SIZE Tu dUIBEKS

BT0MASS TCTALS

ALL ValJzS, EXCEPT TJOSE REFEFRING Tu Tik

STOCK VATA REFLEC
USED: PRUPORTIUN
CLUPORTION

1975

I 1002:4

2 33697

3 5¢555

4 looy/

) 237171

) /511

7 5376

3 si1e

[Ad s/

TCTAL a0 259513
SFS aJ Thobd 2
TOT.BIOY [DEFY]
SES 2100 2314J1

UNIT:

PUPJLATION ARALYSIS

50 UF IRZELARD (FTsH AMEAS VIT6=d)

AEST

UielT:

tonnes

tnousands

SPAwnIdG STOCK ARE SIVEN

I THE STOCK SITUATION AT SeAwaT 6 TINL,

UF ARBUAL F
OF ANNUAL

1270

141098
57569
2040y
1759

7960
2879
546
4217
5992

24955 %
129544
59368
3470

HEFUKE

SrAwdLlils:

4 sUHORE SrAWNING:

1Y re

lisaes

54736

25¢d
11566
8963
biey

1575

Yeels
40947
50699
Thelr
5472
ovlo
el
cLhs

Is¥7

c11e9¢
13501¢
3519
25u8y

19709

155740
298581
30695
22039

3321
54535
&5/(7
1489
1715

243501
151556
+Ed( /7
28555

200
506U

17tu

100454
6/1¢5
22907
160058
12443

45c¢
187¢%
2%

130y

22960l
141505
37542
25 6ol

1931

259925
4uUb95
3¢2¢re

9643
02 80
3591
2006
584
1615

3954176
175150
54740
0609

Fon 1 April.

193¢

546121
1049359
16535
8620
3534
350U
4521
1064
193

67U>29
N34
92196
45928

1933

572607
2554y3
54515
LY e
3¢52
1781
1292
25140

329 .

(3396
437546
133304

4ol

THE SPAJAING

WHERZIY THE FOLLCWING VALUES ARE

1934

697519
294 ¢ 14
130375
27652
3439
1450
1349
(39
615

1158521
64Uc40
138565

867355

1985

503052
202835
172451
85090
12243
1208
450
920
vas

898951
0438040
127043y

98609

1980

126964
231176
146913
84956
9546
v22
545
1240

Lzl
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Table 4.6.1

List of input variables for the ICES prediction program.

CELTIC SEA AWD DIVISION VIIJ
The reference F is the mean F for the aye group range trom <

HERKING

The nunher of recruits per year is as follows:

Year

1986
1987
1938

Recrultment
214000.0
2144J00.U
2164000.0

to 7

rroportion of F (fisning nortality) effective oefore spawning: 2000
Proportion of i (natural mortalicty) effective before spawning: .5000
pata arz printed in tine following units:

Numoer nf fish: tnousandas

Jeignt by age group in the catch: kilogram

Weignt oy age group in tne stock: kilogram

Stock biomass: Lonnes

catcn waight: tonnes

fommmtmm e m—m e fmmm————— Fmmm——————— fommmmmmmmm e o m—————
H H i fishing, naturali macurity! weight in! weight ini
i age) stock sizei patterni mortality. ogivei the catcni tne stocki
pm———t—— += o +———— + + +
; 11 214.J03.01 400 800 o0 L1040 106,
H 214 125704 U1 10U 101 1.0U «15¢3 .15¢21
H 5 2511 76,70 1.00: 00 1000 L1090 L1890
| 4 14672150 1401} < lud .Ul A 214,
i 54 5495601 1.004 RN 1.0014 L2500 L2301
H [+X} 9540.J1 1.JU1 - TU 1Te0010 .¢501 « 2504
i 7 722.703 1.094 100 1000 Yy L2541
| R 545404 1.0014 Ui U018 YA 2621
] 1240.00 1.0014 L1010 1.00) 264 264
p————t + + + += + - +



Table 4.7.1

Effects of Hdifferent levels of fisning mortali
catch, stock binmass and spawning stock biomas

CELIIC ScA AND DIVISION VIIJ HERKING

ty on
S.

+ — + e o e e o e e e e e ————
i Year 1936 H Year 198/ i Year 1983 |
P e e e e e ——— e e tomm et —— Fmmm————— Fom———————— Fom e — e e to———— ————
i fac—i ref.i stocki sp.stock! i fac—i ref.i stocki sp.stocki H stocki sp.stock!
i tori Fi biomass: biomass: catch! tor| Fi biomassi biomassi catch! biomass! biomass!
e ——— + + + + + + + ———— e —— tm——————— Form———— -
H .2 2101 1353 1114 161 W23 .10 1543 1113 161 1511 1081
' | | 1 1 \ .20 L1740 H 1101 (' 130, 1061
H H H H H H Y - 141 H 1111 154 1331 1101
Fo e e e e e e e e e tm————— tm——————— t o —— - Fomm e - e ————— ———t
The data unit of the hiomass and tha catch is 10J0 tonnes.

The
The
Tne

spawning stock biomass is
spawning stock bhiomass for
refarence

given for tne time of spawning.
1988 hes bheen calculated with the same fishing mortality as for 1987.
F is the mean F for tne agye groJp range from

2 to 7

6¢CL
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Table 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 1,481 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 - =
Noxrway 5,183 1,098 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"
Denmark 1,580 . - 96 -
Faroes - 74 834 954 169
France 1,243 2,069 1,313 - 510
German Dem. Rep. = - = - -
Germany, Fed. Rep. 3,029 8,453 6,283 5,564 6,065
Iceland - - - - -
Netherlands 5,602 11,317 20,200 7,729 5,500
Norway 3,850 13,018 7,336 6,669 5,126
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 92,360 63,523 75,154 44,933

! Preliminary.




Table 5.1.2

VIRTUAL POPULATION ANALYSIS

HERRING IN THE NORTHERN PART OF VvIA

CATCH I NUM3ERS

1970

238758
205454
359711
1397138
55320
205462
27141
32860
30651

0NV N -

O

TOTAL 1293055

1932

1 13304
2 250010
3 72179
A 95544
5 58452
6 25580
7 11516
8 15814
+ 4027

TOTAL 540426

UNIT:

1971

16994/
372615
560343
357745
113391
54571
181592
13042
36395

1864640

1983

819235
(7810
92743
29262
42535
27318
14709

8437

38484

583221

thousands
1972 1973
8U1663 31970
804097 235627
219502 808267
63069 131484
85920 63071
37541 54¢64¢
13377 18242
1u0938 6506
20465 32223
214657¢ 1401232
1984 1985
2961 46523
253291 79428
66857 16968&1
46965 19866
20057 17397
15250 7578
12478 7861
5940 518/
2629 2494
426426 554615

1974

309016
124944
151025
519178
82466
49633
54629

22470 .

21042
1314453

1975

172879
202087
&9066
63701
1488202
30601
12297
13121
13698

785652

1976

69055
319604
101548

3550¢

25195

76289

10918

3914

12014

654037

1977

34836
47739
95834
22117
10083
12211
20992

2758

1486

248056

1978

22525
46284
20587
40692
6879
3333
2100
62/(8
1544

150722

1979

392
225
122
31
21
12

812

1980

1286¢
1335
452
246
62
43
40

15049

1981

36740
77961
105600
61341
21473
12623
11583
1509
1326

329956

Lel
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Table 5.1.3 HERRING in Division VIa (Noxrth).
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 GOV hauls index no of 1-ringers
(millions)

1981 1978 9 1,237 -
1982 1979 10 2,361 -
1983 1980 12 1 -
1984 1981 12 12,456 28.1
1985 1982 17 98 -
1986 1983 12 359 1,016.4

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

H Aye : Weight in : weight in the catch :
: (Rings) : the stock : 19¢0-L1 @ 1982-04 1 1965(0bs . )1 985(fit.):
: i 0.991 : 3,090 : J.190 : 0.975 0.96v
H Z 0.164 H U121 : U. t4U : U111 : U. 102
H 5 D.200 H 22150 H U.17> : C.1ey : 0.154
: 4 Uadso : Ualrd : U.2U5 H Uolre D161
: 5 N.246 : D.1s06 H 3.251 : G.170 = Julde
: o U.c¢52 : Je2Uo : Jal55 H Uel190 & .179
: / H 0,258 H D270 H U.2700 : t.2u2 0.21% :
B 3 Uec69 H J.2e4 : Ua?l b : U.cel Uades
: 7 (0,292 H D.224 : 0,275 : G236 J.251 @

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 Larval Spawning stock piomass
index from LPE rfrom VPA
1972 ik 20k 415
1974 11 205 20
1975 £ 1206 125
1976 [ 53 101
197¢ (Y 185 (3
17970 33 17 74
19¢9 Tur 94 U4
1930 1 44 1638 109
1931 215 254 108
1942 16y 10¢ 12
19385 o/ 1 146
1984 215 167 264
19385 2 206 ¢35

Tpredicted from (1973-85) regression
Y = 18.9018 + 0.9725 x (r = 0.704).



Table 5.1.6

HERRING IN THE NORTHERN PART OF VIA

FISHING
2
3
4
5
6
7
8
P+
¢ ¢~ 7y
C 2= 7)W
2
3
4
5
o
7
3
I+
C ¢= ¢y
C 2= 0w

MORTALITY COEFFICIENT

1970

.210

L4354
L4451
L4542
.38
.625
L4U8
L4U8

<413
.545

1982

<601
.501
570
591
SLi4
278
<305
373

L L497
.558¢8

491
1.195
. 905
684
=984
483
.899
. 899

79U
L7775

1985

.320
-447
« 545
43
-559
430
<300
500

43y
407

19/¢

L3544
«55¢
<540
498
-445
608
-480
<480

4061
383

.cl§
455
=530
514
Yy
Jh47
-230
260

-26¢
e

UN

17:

197>

.575
000
« 024
.592
~60o
<359
<597
.597

19&E5

«<10
.10
«c10
et
«<TU
210
-210
.210

-<lu
.210

VIRTUAL POPULATION AKALYSIS

Year—i

1974

561
(97
892
915
T.205
. 064
- 379
e

=372
. 854

NATURAL MORTALITY COEFFICIENT =

1975

<817
895
-858
<861
-950
1.023
355
. 355

-397
<855

1976

.509
1.201
1.0C9

.85¢2

-944

.760

9385

.85

-9 66
Y02

1977

.335
.534
-823
L7193
1.265
.652
.628
.625

{54
534

1978

.298
210
403
.58

712
665
«363
.363

478
<527

<10

1979

001
.001
« U0
. 000
- Ui
.002
<001
-.001

=001
- 001

€€l



Table 5.1.7 VITIUAL POGPULATION AKALYSIS

AERKIRG L TdE NOKITHERIT PARE OF V1A

STOCK ST2ZE IN NUMBERS UnIT: thousands
3I01ASS TCTALS UsiIl: tonnes
ALL VALUES,

E
STHCK DATA REFLECT THE STOCK SITUATIUIL AT SrAwwIts TIHE,

i

r

USED: PROPORIICN OF ANNUAL F BEFURE SrAWNING: SO0
PRUPIRTIUN UF ANKUAL 1 BEFORE SFAwIlNS: g
t2¢0 1971 1672 1945 1904 1965

1139845 1ul5575 2577548 b5os¢54 S5Us5J6 . 37799¢
1067153 036365 55504y 1¢59chr 267150 157276
414581 026619 <2¢?2154 <¢90ubs 210651 117146
150204 237145 229348 V4153 143519 340255
761703 “user 109179 1colbs (15815 52057
65558 495340 30711 554714 52461 20011
3 idegien 31732 2ei153 15150 4UJsé 233¢a
I+ F5815 540 2671 &8 14955 37559 24371

~No W WA

TGTAL WO 31024 5320425 458569¢ 0140¢65 1300036 111541¢
SPS GO 2421514 1217830 3102305 1¥740G66 1001662 507450
FCT.8101 37¢87%4 (21851 827190 0586567 415235 2357649
SFS 3I0M  5%47406 404968 592115 4l1s5ed¢  2<UcU2  1<251ich

1932 1685 1984 1985 1986

2 558891 293274 13504195 439876 1028000
5 191755 ¢6%142 191581 959¢U6 32¢0l?
G 225328 105142 155673 11061y 689224
5 13069¢5 115359 67595 96540 30695
6 72860 53635 64100 41968 70665
( 49734 4358¢ 3624¢ 45535 50031
3 hobi2 34122 25500 20975 31930
9+ 15550 3431¢ 11286 1581¢ 25515

TOTAL w0 1295514 963567 1855974 1706236
Srs3 NO 834324 6920370 1444214 1386<25¢
TOT.BLOMN 265336 204693 342247 348417
SPS. BI04 17¢545 1460%1 <cobsge 285072

1976

6UTsUS
157157
58¢4U
L5646
130768
1814
6512
19988

1051449
5¢84 359
19999 ¢
101452

1yl

17585>
242210
41154
19216
17695
45819
6135
5331

551465
565120
112452

72602

XCEPT THOSE KEFERRING TU THE SPAWWNING STOLK ARE GIVEN FOR 1 JANUARY:
F WHERESY THE FOLLOWING

1908

163004
113853
128441
16550
7305
4519
¢16U6
5514

456010
365552
93954
74014

THE SPAWNING

VALUES AKE

1979

264157
126268
30478
71656
8284
5493
2103

n

5654359
528519
111694
104403

1980

598884
235805
114150
75505
702406
(484
3154
1051

909266
868904
I 81045
169U44

el

1781

293602
359656
215650
103040
68260
65520
6734
s822

1117286
842059
235947
178317
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List of input variahles for the ICES prediction program.

Table 5,
A AT

Tha

= DIVISTON VIA
rarsrencs F is the mean F for the age group range from

NORTH

The aunher of recruits per year is as follows:

fear
<30
1erye
10735

tecruitment

130430000
s20ucn.n
S2uuil. 0

135

2 to 7

“ropartion of f (fishing mnortality) effective before spawning: .6702
Propartion »f 4 {natural mortality) effective before spawning: .6700
vecs ara orinted in the following units:

Wnenr or fish: thousands

Jelght oy ajye group in tine catcn: kiloygran

Welghe My ags group in tha stock: kilogran

Stock oiomass: tonnes

catech waight: tonnes

e e e + + ———t— + t—— +
i | i fishingi naturali maturity! weight in! weignt in}
i 132l stnck siz»si pattern! mortality. ogivei the catch! the stock:
Pt e ——— e — - it et LD L P, Fommm—————— e ———
H 21 RN SIS 14301 - U 1.0} Lt <164,
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i & 39780 .00 1.0 RN 1,004 L2151 L2521
H 34 3128000t 1.0 R IO 1. Ui . 225 . 269
HEEE 25515, 1.904 2100 1,00 L2370 29214
e D e e P ————— + ———— —_—t—— —t -+




Table 5.2.1

Clyde (all fishing methods combined).

by the Working Group).

Monthly landings (tonnes) of HERRING from the Firth of
(Data provided

Month 1975 1976 1977 1978 1979 1980 1981
January —: —: - 4: 4: 6: 15:
February 68 71 - 61 81 31 151
March 85 69 - 7 13 8 14

April 369 521 530 246 12! 4! 32!
May 283 436 44 245 4 2! 25"
June 203 281 640 238 336 114 429

July 354 332 494 376 466 656 982

August 240 473 601 - 587 450 645 511

September 515 541 559 581 374 559 106

October 811 598 556 653 263 79 -
November 571 595 560 647 1! 3! 2!
December 120 236 328 272 - 2" 4!
Not known 44 50 35 - - - -

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

Month 1982 1983 1984 1985

January 2: +: —: —:

February 161 11 - -

March 11 ‘l1 - -

April 2 - - -

May 615 1 554 527

June 850 265 847 831

July 757 519 944 815

August 262, 681 276 661

September - 604 246 1871

October - 4571 1241 1

November - 11 - -

December 1 - - -

Not known - 2732 2472 -

Total 2,506 2,803 3,238 3,022

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

month.

2l1,anded in Northern Ireland and Isle of Man.



Table 5.2.2

Monthly catches of Cl
('000) in landings an

1985.

137

yde herring in number at age
d discards,

Age May June July
(winter
rings) Landings Discards Landings Discards Landings Discards
(o] - - — - - -
1 2 979 6 44 - -
2 326 419 246 665 122 189
3 676 236 576 723 527 308
4 1,025 73 1,206 300 1,016 90
5 281 14 688 86 719 44
6 297 6 682 18 785 21
7 121 + 189 - 303 6
8 104 + 163 2 161 3
9 58 - 181 + 144 2
>10 70 - 56 + 55 1
Age August September Total
(winter
rings) Landings Discards Landings Discards Landings Discards Combined
O - — - — - -
1 - 23 - 21 8 1,067 1,075
2 45 728 86 127 825 2,128 2,953
3 411 507 337 117 2,527 1,891 4,418
4 479 74 319 9 4,045 546 4,591
5 835 32 101 6 2,624 182 2,806
6 754 6 85 - 2,603 51 2,654
7 246 + 52 - 911 6 917
8 205 + 42 + 675 5 680
9 61 - 9 + 453 2 455
>10 43 - 13 - 237 1 238
Table 5.2.3 Number of days absent
from port by pair-
trawlers in the Firth
of Clyde, 1974-85.
Year Days absent
1974 2,982
1975 3,200
1976 3,026
1977 4,186
1978 4,377
1979 2,926
1980 2,170
1981 1,825
1982 1,881
1983 1,737
1984 1,401
1985 1,712




Table 5.2.4

CLYDE JERKIG;

CATCH IN

Td+

TOTAL

XN OV S NN

L

TOTAL

NUMIERS

1972

/551
Tus33
8745
2306
741
760
/53
227
117

3i55%

1937

11311
4079
2441
tien
[CE]
145
2¢e2
53
53

2004

UNIT:

1971

5505
1970
4355
3432
1690
501
35¢
225
181

18615

1983

10109
5232
1747

9635
555
[
189
25
38

19333

VIRTUAL POPULATION

AlKALYSIS
tnousands
197¢ 197>
Ay 83 5¢58
3181 4543
16384 1811
3n0¢ Y148
1114 13¢5
656 €59
c3¢ o7
T 132
15¢ 114
19216 1527¢
1954 Tous
113829 2951
5774 4420
3406 459¢
1509 296
587 20654
489 917
505 681
/4 457
30 c4 0
24722 19710

5841
<817
2559
1140
494
(00
2553
87
59

16v50

1975

1676
¢4L83
10¢4
1ne2
451
175
356
130
of

7634

1970

10430
913
TU4e
526
638
261
1358
18
100

14285

1062
111z
574
489
251
146
192

1978

1796
€es 9
2024
654
6U6
550
298
174
256

9U>7

1930

5633
1592
56¢
541
204
125
43
56
63

3634

8el

1981

237¢
27385
1622
1158
4353
486
407
74
18

93555



CLYDE

Table 5.2.5

VIRTUAL POPULATION ANALYSIS

AERKIHS

FISHING MGRTALITY CORFFICTENT

2

3

4

5

4

v

3

9

10+

C 2= 9w
2

5

4

b

5

7

2

2

10+

€ ¢= 9

i9rn

-495
535
813
« 6009
438
-593
733
<540
.500

- 6066

193¢

.266
. 150
.206
124
LTH7
118
.203
-100
.10Nn

196

1971

-51¢
344
463
-7 30
ST/
«52¢
535
<500
.5N00

-510

1983

.196
. 169
068
105
LO%2
- 090
198
100
.100

-149

1972

«531
449
-48Y
595
560
L7500
.565
500
<5060

<528

1934

290
<14y
142
U069
.078
087
.099
- 10U
. 100

<171

UNIT:

1973

- 548
<49
44
47T
007
L0705
L1
<500
<500

«52¢

1985

.500
=150
-150
<150
150
«150
150
<15u
150

»165

Year-i|

19704

-2
566
512
«487
453
554
-526
- 500
<500

. 053

1?732—%4

.251
149
.1359
U099
.092
.U98
167
- 1u0
.100

NATURAL MORTALITY COEFFICIENT

1975

Lr4
«450
3¢6
- 571
329
254
.538
500
.500

-362

1976

-515
. 156
509
289
<350
/(0
<291
500
540

424

1977

136
. 684
.304
=551
517
<453
<415
-500
500

.633

1978

« 158
<449
<952
207
T
-503
462
=501
540

«351

.1n

1979

270
077
279
.509
20
541
<502
«300
.30

. 229

1980

258
119
064
-152
.097
-095
142
-300
.300

-174

1981

.062
L176
L154
L161
.262
.310
L4h1
.500
.300

125

6€1L



Table 5.2.6 VIRTUAL POPULATION ANALYSIS

CLYDE HERRTIMG

STOCK SIZE In WWIBERS UNIT: thousands R
o>
BI0MASS TOTALS UNIT: tonnes i
ALL VALUES ARE GIVEN FOR 1 JAWUARY
1900 1971 1902 1973 1974 1975 19706 1977 1978 1979 1980 1981
2 1574/t 16979 22324 15050 10156 8269 20231 1508¢ 14598 21543 25939 41435
3 244 11 7110 9206 12148 6813 7170 5648 16717 6536 11573 14883 18126
4 18406 12306 4560 551/ 6685 3499 4156 bebtb 6021 3774 904 11954
5 5286 A585 7010 2531 3095 3626 2195 2747 2833 3513 2533 5185
5 2189 2601 2r16 3498 1421 17¢1 2205 14%7 1453 19 62 ¢528 1968
7 777 1279 1322 1404 1722 81¢ 12y 1445 302 724 1451 1912
3 14438 289 633 570 047 896 504 174 344 414 381 1194
3 6U4 596 471 351 231 346 473 388 463 4381 226 299
1U+ 511 481 351 EY ) 157 1738 o6 511 6¢R 623 275 73

TOTAL WD A317¢8 LER2G 49145 39157 57927 26462 43917 41395 34858 44526 50658 251438
PSS N0 53178 43824 49145 39157 30927 26462 4591¢ 41395 34358 44526 57658 2514¢

TOT.B310M 18672 13322 12980 159U 1UU0e 725¢ 11115 11010 9¢92 11552 15 U0u 22059
SPS 3101 18602 13322 129380 10590 1049082 7257 11115 11010 9292 11552 15000 22059

1082 19835 1904 2 iY8h

2 50853 5956¢ 49200 11935 n

3 35258 35265 44298 33403 s000

4 12757 2R010 26941 54599 25957

5 9276 1N132 23685 21142 26946H

5 55u7 NG 8250 1999« 164 06

7 1370 5077 6184 6y0y 15574

3 1269 T10e 4199 5131 53531

K4 695 938 ol 344 3996

Tut 535 419 380 Teis 4y-0

TOTAL {2 112351 147922 15844663 13ucbYy
SFS W 1172351 14722¢ 104605 13569
TOT. 0! 22557 2070 536025 31eT3
sPS 3101 dehad 24025 3560¢5 slarls



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 i
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
(weighted means) Values used
Age £
(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 Estimatés 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 0.084 0.216 0.33 0.67
3 0.147 0.117 0.030 0.150 0.086 0.064 0.58 0.32
4 0.142 0.132 0.010 0.150 0.132 0.018 0.90 0.10
5 0.069 0.067 0.002 0.150 0.140 0.010 0.95 0.05
6 0.078 0.078 - 0.150 0.147 0.003 0.99 0.01
7 0.087 0.087 - 0.150 0.149 0.001 0.997 0.003
8 0.099 0.098 0.001 0.150 0.149 0.001 0.99 0.01
9 0.100 0.100 - 0.150 0.149 0.001 0.997 0.003
210 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
5 26,946 0.125 3,016 2,865 151 257 205 260 20,711
6 16,466 0.125 1,843 1,825 18 273 235 306 21,517
7 15,574 0.125 1,743 1,726 17 307 307 313 13,148
8 5,381 0.125 602 596 6 292 283 300 12,436
9 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




Table 6.1.1 HERRING estimated catches in weight in Divisions VIa (south) and VIIb,c, 1975-84.

Country 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985'
Belgium 12 - - - - - - - - -
France 47 - - - - - 353 19 - -
German Dem.Rep. 890 - - - - - - - - -
Germany Fed.Rep. 924 221 100 5 - 2,687 265 - - -
Ireland 10,895 15,916 19,128 18,910 27,499 19,443 16,856 15,000 10,000 10,000
Netherlands 16,546 4,423 481 1,939 1,514 2,790 1,735 5,000 6,400 1,270 ‘
Poland 2,778 § - - - - - - - -
United Kingdom

(N Ireland) 1 1 6 2 1 2 - - - -
USSR 674 1 - - - - - - - -
Unallocated - - - 1,752 1,110 - - 13,000 11,000 12,104
Total 32,767 20,567 19,715 22,608 30,124 24,922 19,209 33,019 27,400 23,374

1Provisional.




Table 6.1.2

VIKTUAL PUPULATION

HERKING IN FISHINMG AREAS VIIR,C

CATCH [M RJYBERS

1974

155

1

2 35114
3 2o0J7
&4 15243
5 5395
5 4141
[4 2932
3 1657
+ P91

TOTAL 125155
Tonnes 20306
S0P 90

1942

(48
15155
10usb
2N
124530

wiel
4189
3249
2375

+ 00N U U e b —

9

PITAL  13dU7e2
Tonnes 19209
S0P 103

UNIT:

1971

YES
&ted
7hse

19856
REFA
39%¢

44555
2480
216U

dR7 ¢
15044
87

P9

1517
454 nt
493554
2h51o
>17%¢
145320

569>

3529

4257

(Lh452

32988
100

ANALYSIS

thousanus
19¢¢ 1975
RN 0423
23780 4Us9U
¢l 24 4539
8191 16663
11145 (bse
1257 1es8s
4eb s 2197
47182 1969
4305 BUYPU
133444 195620
23474 36719
90 102
1936 TYLS
194 Jullo
bl 5143
206U 01555
1 7eo4 14750
U Lieén
12as6 45X
5904 9185
2008 THe(
Gucy c¢hos
iolr17v 4267y
27450

97

23343
98

AND LOWER WIA (W,

1974

5504
¢94uUn
1116
44579
Lresy
Enge
(RUCATE]
ear2
SU54°

17636
36589
98

COASI

19¢5

7360
41508
51/
29192
257138
10703

PRI

EENE
520¢e9

184714
38704
112

OF IRELAWD,

1976

16615
29011
S5r51¢
26544
2551¢
15000
5¢uU3
3596
150U
174504
32767
105

197¢

4485
44512
13396
10176
14¢n9

7924

5534

15560

4150

112746
20567
108

1978

10170
40520
27079
13508
100635
5356
4e/Q
36388
S5¢4
118150

19715
102

PORCUPINE BANK)

1979

5919
50071
19161
19969

§340

8422

54473

4423

IATEXT

1268547
22608
107

1980

<556
40058
64946
25140
22126
(48
09406
4544
5354

179498
30124
96

A"

1981

1620
22265
41794
31460
12812
12746

5461
2035
522U

136115

24922
103



Table 6.2.3 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) VIia (S) + VIIb,c

Year e —

LPE LAI LPE LAI
1972 8 - - -
1973 128 391 - -
1974 125 355 - -
1975 23 175 - -
1976 27 32 - -
1977 31 69 - -
1978 16 136 - -
1979 115 448 - -
1980 45 151 - -
1981 54 100 114 58
1982 64 86 101 76
1983 50 112 94 68
1984 23 72 40 36

1985 32 40 70 26




Table 6.3.1

AERK Tivs
FISHING
1

2

5

4

5

5

7

3

9+

( 2- 7)u

C 22— 74
1

2

3

4

5

3

7

8

I+

«C 2= 70

C 2= 7

IN FISATINS

MORTALTITY

1900

PRINN |
<411
- 2Ub
2157
. 185
<146
. 230
.320
.521)

.227
- 2uU1

1932

. 004
-1538
.223
207
.272
.532
L3502
.230
.230

.2068
.251

dIeTual

AREAS

POPULATIOHN

YIIR,C

CHEFFICTERT

1971

Lille
PMERY
<12y
L1100
<114
257
.19
320
-3¢0

.142
<128

157c¢

- Lt
L1368
YN
<1352
4l
.165
]
L5201
YAl

209
=107

ARALYSIS
A LUWER VIA (W,
UnIl: Year-i

197> 1974
“Llo U5
.efe 216
s o0 el
.299 . %4
iy <524
.07 -361
.20 .253%
.320 .320
-3520 520
.238 354
.¢ho «oo
1985
. 040
< 40U
400
<400
400
40U
L400
-40U
<400
<400
400

COAST OF IRELAND,

VAR JALLE
1205

RS
.296
. 259
L3¢z
S4oU
.60t
<385
.320
320

.383
. 350

WA TURAL

~U5C
230
bl
422
4535
40
.598
580
580

Y
397

PORCUPINE BANK)D

GURTALITY COEFFICIENT

(PN

«U19
L2728
=130
.310
311
«285
. 282
.270
.270

278
277

1975

~UZk
.3519
206
.Lb4h
¢ 3R
195
<171
.2/0
270

247
272

1979

-U16
210
. 220
.2385
242
.543
77
240
240

1980

U5
193
408
<441
.516
.289
467
.330
-330

=386
. 335

-
-
(<))

1981

- UU7
.213
.281
315
374
563
-181
.300
=500

521
.293



Table 6.3,z

AERK I3 IN

STOCK SIZE T NUMJERS

FISdIis AREAS

VIRTUAL POPULATION AnALYSIS

YILIB,C ARND LUWEK VIA (J.

UNIT: cnousanas

BIOMASS TOTALS

ALL vALUES,
USEC: PRUPORTIUN
PROPORTION

1970

255352
9193
140927
13692
242479
309757
12795
033
7313

+ N O SN =

]

TGTAL &0
SPsS WO
TOT. BI04
SPS RRIQux

979645
575033
204072

Taoiity

1232

2868U3
14¢5¢8
R9071
12¢157
BU557
20015
15974
165135
14676

LNV SN -

Y

TOTAL WO
SPS BDi
TCT.8I0M
SPS 3Jod

799926
471526
163707

Q159

EXCEPT THOSE REFEFKING TO THE
STOCK DATA REFLECT THE STOCK SITUATION AT

UNIT: tonnes

OF AMNUAL F BEFORE SPAWHING:

OF AWNNUAL & EEFORE SFAWNING:
1971 1y 72 1975 1904
530945 503678 s0c0ie 331504
V13750 257995 ced064 158477
55533 97055 1 88UGS (o585
188165 52011 68555 125107
%5771 RRb &7 41724 45858
13240 09cesS 0940y suevo
242104 12771 53068 51096
3749 13)508 (H355 S29511
2260 16475 125113 116913
1192526 1258858 121092 1114058
554N81 615841 66599 551575
223242 2556214  <41Y5¢ 2iiol3
134335  142¢uU4  155¢19 1ciesd
1985 1984 1985 1536
r1R2574 111114 354978 n
123381 521886 4810¢ 155244
115084 1LTIS 215976 29177
6445 ¢ 53168 4uU524  1¢9734
53762, 54357 35011 24579
55549 45098 ¢4 ds 21660
145350 32905 291¢0 14717
19576 860 24105 1/ 098
15505 17257 6L8/¢ 18797
120741¢ (Ubyr 8U ((rtdo
327564 444218 502415
196200 135491 1b4ess
73694 ¥14665 6547 /¢

SPAWNI NG

COAST OF IKELARD, PURCUPINE BANK)

LAT7N
- Yatl

12¢5

28786
102150
1154866
P10 ¢
1054
chbheu
193546
25890
122577
256984
5129¢1

19055 &
11/0ey

SPAWHING STOCL ARE GIVEN FOx 1 JANUARY:
TIME, WHEREBY

1976

427051
164555
113255
BUoo>
(et
418U
tzi0e
11915
52032

Q@s0801
3606544
167670

%3251

THE FOLLOWING VALUES ARE

197¢ 1978 1979
350753 650575 541950
131043 15403800 27677

257181 121632 101724
614t 64557 34556
Lies9 447654 L5574
419053 51/uf 30571
23017 28536 23606

6126 1610 21739
14389 Tde2vy 20193
32274 1167003 1146170
366534  3/1485 48¢4 37
144259 179958 192154
79429 31647 101138

THE SPAWNING

198U

275203
239654
20ciu49
75358
57396
343935
19495
16190
19887

936931
495995
175421
104119

1981

330238
121794
1783820
122002
43013
30985
21961
11061
21111

880986
425659
161370

95533

Lyl
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Table 6.6.1
List of input variables for the I1CES prediction progran.

JERRTKS IN DIVISIONS YIA (SOUTHY AnD vIIR
fhe reference fF is the mean F for tne age jyroup ranye trom ¢ to /

The numher of racruits per year is as follows:

Y2Aar recruitment
19866
1e3¢

[RSR

Proporcion of F {fishiny wortalicy) etfective pefore spawning: .6/
Proportion norf « (natural aortalicy) effecitive hefore spawning: .6/7dy

pata are printed in the followiny unicts:
Jumber nf fisnh: tnousanas

Jeiging hy agz group in the calch: xilcgraa
“eignt by age ygroup in tne stock: kileoyram

3tncxk niomass: tonnes

catcn waiygnt: tonries

fmmm—t m——— . ———— t o —————— tmm———————— m————— ——— e ——————— ———— e m———————- —-——
' i { fishinyi naturali maturity:d weight ini welght in
H 21 stock sizeil patterni mortalityi ogiveil tne catcni tne stncki
Fm—m—t ———— + + + += + +
i 1 355410070 SN . al RN dann e
| 24 155¢64 . 11 1o S TeUUL 2 loud 1695
| 30 29179.00 1.0 W11 104014 L1660 L2100
H 44 1272 ¢ 84 .11 1o i RYETH Taudi A9 L2564
i 51 dhs (9. T AN (I L2100 26
H 51 [ ST TUSYH IS R 1ot el 2751
| 71 Vhit . 1.0 LG [N NEYE L2850
' b T/o95.ai Faibin} N (YR R 2904
N R YA YN IAREH R R N YA 26
o e e o e e e e e + —-——4 —_—t— ————— —— -t



Table 6.6.2a

Effects of different levels of fishing mortality on

catcn, stock biomass and spawniny stock biomass.

AERRING IN DIVISIONS VIA (SOUTH) AND VIIB

b ——— e e Fmmm———————— - + +
H Year 1986 H Year 1987 i Year 1983 H
+ + + + + + + + + + + + +
i fac-i ref.! stocki sp.stock: i fac-1 ref.| stocki sp.stocki H stock: sp.stocki
i tori Fi biomass! biomass! catch! tor! fi biomassi biomass! catchi biomass| biomass|
o —— o — e Rt T, tm———— tm————— Frm————— - + + + +
H 5 200 1541 03 171 2 2154 1401 821 114 1554 941
H ) H H H H A A H H 6914 251 13614 601t
Fomm—— e ———— R T, tomm——— om————— Fm———— e B ittt Dbt T U, e m—————— +
fhe data unit of the biomass and the catch is 1030 tonnes.
Tne spawning stock biomass is glven for the time of spawning.
The spawning stock biomass for 1938 has be=an calculated with the same fishing mortality as for 1987.
The reference F is the mean F for the aje Jroup range from 2 to 7
Table 6.6.2b
Effects of different levels of fishing mortality on
catcn, stock biomass and spawning stock bionass.
HERRING Ik DIVISIONS VIA (SOUTH) AnD VIIB
o e e e Fomm——————— e —————— + +
H Year 1286 | Year 198/ | Year 1933 |
+— + + + + + tm————— + + + + + +
i fac-i ref.i stocki sp.stock! i fac-1 ref,| stock: sp.stock: H stock: sp.stocki
i tori Fi hiomassi biomassi catch! tor! ! biomassi biomassi catcn) biomass| oviomass|
Fomm et tom et e ———— tm————— tm———— tm————— tmm—————— + - + + + +
H A 571 134 651 3 .20 151 1551 51 104 14914 891
H H H ! | | b AV ; 634 254 1511 6ci
tm————t i ———— Fem————— Fomm——————— e ——— o —— tm————— Fe——————— Fo——————— tomm e ————— Fem——————— +
The dats unit of the hiowmass and the catch is 114 tonnes.
Tne spawning stock biomass is jiven for tne time of spawning.
The <pavning stock hiomass for 1295 has basn calculatec with the same fishing mortality as for 1987.
The rerfarence F is tne mean F for tne age jroup range Irom ¢ to 7

—_
ES
o



150

! 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 4552 1 -
Ireland 3,205 3,331 2,371 1,805 1,340 283
Netherlands 989 500 98 - - -
UK 16,401 11,498 8,4321 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 - 482 - -
Ireland 300 860 1,084 1,000
Netherlands - - - -
UK 3,375 3,025 2,982 4,077
other 1, 180" - - 4,110°
Total 4,855 3,933 4,066 9,187

1Includes 68.5 tonnes of spring-spawned herring.

No data basis for allocation to stock.

3pdditional unrecorded catch of 106 tonnes estimated.

‘Unallocated.
SPreliminary.
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Table 7.1.3 North Irish Sea HERRING Division VIIa.
Basic data on discards by Northexrn Irish and Manx
vessels. No discards by Republic of Ireland.

Percentage of total catch by number discarded

Percentage age distribution of discards

Month %

1 2 3 4+
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 Total catch
June 2,220 35.5 6,254
July 5,948 65.2 9,123
August 9,955 50.0 19,910

No. of discards (103) at age
Month Total
1 2 3

June 2,702 1,049 282 4,034
July 2,127 826 222 3,175
August 6,670 2,588 697 9,955
Total 11,499 4,463 1,101 17,164
Mean wt (kg) 0.087 0.125 0.157

Total wt (tonnes) 1,000 558 173 1,731
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Table 7.5.1 Trial VPA's on HERRING in North Irish Sea (Division VIIa).
Year 1978 1979 1980 1981 1982 1983 1984 1985
Declared
catch (tonnes) 11,075 12,338 10,613 4,377 4,855 3,933 4,066 9,187
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 i
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 ('O00 tonnes) at 1 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
M1 = 0.8
M = 0.1
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Table T7.5. 4
List of anUL variahles for the ICES prediction program.

HERRTNG — NORTH IRISH SEA
The reference F is the mean F for the age group range Irom

Tne numder »f recruits per year is as follows:

Year Recruitment
1986 S¢(39.0
1987 5((39.0
1983 &7 39,0

propnrtion or F (fishing nortalicy) erfective before spawning: .9000
rroportion »f » (natural mortality) effective pefore spawning: .7507

pata are printed in tha following units:

dumber »f fish: thousands
yeignt by age group in the catcn: kiloyram
deighc by 392 Jgroup in the stock: xilogram

Stock oiomAass: tonnes

Catch weight: tonnes

pm———t— ——— -———t + + —— +
H i i fishingi natural ! maturity! weight ini weight inj
\ agei steock sized patteru. mortalityi ojive! the catch! the stocki
fommet e —— -} - ———————— fomm—————— o e o o +
! 14 67(59.01% .15. 801 U381 Ured L0700
i 21 325264, 1.901 S0 L85 L1460 L1660
i 31 2rehs Ui 1.001% < TUd 1.000 1861 -1861
i b 46798.03 1,924 100 .00 L2110 2100
H 54 36021444 1.001% STU 1.00% .2¢4h) L2241
i Y 13555.00 1.0M 00 1.00: 26710 S2hT
| 71 71374100 1004 P RN & Uul 2403 24070
HE—-E 3001.010 1.07% 100 I 27350 L2750
o —t e e +- + F——— + + +




Table 7.5.5

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

HERRING = NORTH IRISH SEA (Assuming the 1986 catch equals the TAC.)

e e e e e + +
H Year 1986 i Year 1957 b Year 1988 H
+ + + +——— + + + + + + + + +
v fac-i ref.: stocki sp.stocki: i Fac-i{ ref.! stock: sp.stock: h stock: sp.stock!
i torid Fi biomassi biomass: catch! tor! Fi biomass! biomass! catcni biomass! biomass:
tm———— fo———— tomm————— LR t————— Fomm et —— N tom——————— Fom———— + + +
H .20 -2U1 40232} 28757, 0300} .20 2154 379154 262051 4420, 37466, 258381
i ! H H i i P «301 ! 229201 3244, 5348351 197 8814
: i | | H | .21 201 H 250611 5756, 360731 23635,
+ + + + + t—————t + + + + + +
The dates unit of the biomass and the catcn is tonnes.

The spawning stock biomass is given for the time of spawning.
The spawning stock biomass for 1988 nas bean calculated with the same fisning mortality as for 1v87.
The refarence F is the mean F for Lhe age group range from ¢ to 7

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

Table T.5.6

Effects of +Jifferent levels of fishing mortality on
catch, stock bicnass and spawning stock hiomass.

HFRRING = WORTA IRISH SEA (4ssuming the 1986 catch equals the 1985 catch.)

+ e e e e e e e e e e —————— e +
H Year 198 H Year 19%7 H Year 1983 i
e ——— e ——— e ——— R t o= e o —— o —————— Fmm e e tomm———— trm—————— B +
i fac—=i ref.i stocki sp.stocki { rac—i ref.i stocki sp.stock: H stock: sprstock:
i tor Fi biomAassi biomass: catch) tor: Fi biomass: biomassi catchi biomass! biomass!
t————— Fm————— + + + + + + + —— e e tmm———— ———+
| .30 301 4Uu2224 244281 9ULON -2 <1510 4550981 23950% 40461 3511114 £59Z?§
1 ‘ H H | i .50 301 : 29325 7547 31456, 183521
H H i H i ' a3 <310 } 20/ 461 77651 31¢31: 1803¢1
tom—— o ————— tom e ———— t o —————— tom——— tm———— tme——— L e T i, tm———— o —————— tem—— - +
The data unic of tne biomass and the catch is tonnes.

Tha spawning stock biomass is given for tne time of spawning. o ) -
The spawning stock hiomass tor 1988 has heen calculated with the same fishing mortality as for 1987. &
The refarence F is the mean F for the age Jgroup range from 2 to 7

The F options in 1987 are FO.l’ FBS’ and F86’ respectively.
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Table 8.1.1 Catch in pumberss millions and cateh in weidghtiss tonnes.
Icelandic summer-srawningd herring,

AGE 1969 1970 1971 1972 1973 1974 1975
i 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 54439 0,131 0.678 0,832 31.975
4 5,178 4,500 13,6868 0.163 0,104 0.993 64493
S 10,015 2,734 3,040 0.264 0.017 0,092 7.905
é 2.841 4,419 1,563 0.047 0.013 0,046 0.863
7 1,389 1,145 3.276 0,028 0.006 0.002 04442
8 1.179 0,531 0.748 0.024 0,006 0,001 0:345
? 0.609 0.604 0.250 - 0,013 0,003 0,001 0,114

10 0.424 0.195 0,103 0.009 0.003 0,001 0.004
i1 0.286 0.103 0,120 0,003 0.001 0,001 0.001
iz 0.139 0.076 0,001 0,001 0,001 0,001 0,001
13 0,109 0.061 0,001 0:.003 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 0,045 3,285 3,973
ADULT 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 13,280

AGE 1976 1977 1978 1979 1980 1981 1982

0.614 0.705 2,634 0,929 3.147 2,283 0.454
9.848 18,853 22,551 15.098 14,347 4,629 19.187
3.208 24,152 50,995 47 .561 20,761 16,771 28,109
34,144 10,404 13,846 69,735 60,728 12,126 38,280
7.009 46,357 8,738 16.451 65,329 36,871 16,623
5.481 64735 39,492 8,003 11,541 41,917 38,308
1.045 S.421 74253 26.040 ?.285 7.299 43,770
0,438 1,395 64354 3,050 19,442 4,863 6.813
0.296 0.524 1,616 1.869 1,796 134416 64633
10 0.134 0.362 0,926 0.494 1,464 1,032 10.457
11 0,092 0,027 0,400 0,439 0698 0.884 24354
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 04006 0,079 0,062 0,211
JUVENILE ?.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 45.072 534,269 39.544 56,528

O NO D R

AGE 1983 1984 1985
1 1,470 0,421 0,111
2 22,422 18.011 12,800
3 151.198 32,237 24,521
4 30,181 141,324 21,535
S 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 0.003 0,003 0.578
JUVENILE 78,323 24,055 15,3632
ADULT 194,960 207,179 161,356
TOTAL
CATCH 58.665 50,293 49,094
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Table 8.1.2 Weisht at sges in drammess Icelandic summer SPaWNers.

AGE 1969 1970 1971 1972 1973 1974 1975
1 82.0 85.0 88.0 96,0 ?0.0 80.0 i10.0
2 157.0 16%9.0 165.0 177.0 199.0 i89.0 179.0
3 195.0 216.0 237.0 278.0 257.0 262.0 241.0
4 264.0 263.0 273.0 332.0 278.0 297.0 291.0
S5 284.0 312.0 301.0 358.0 337.0 340.0 319.0
é 304.0 329.0 324,0 379.0 381.0 332.0 339,0
7 339.0 338.,0 346.0 . 41i0,0 380.0 379.0 - 365.0 |
8 372.0 357.0 368.0 419.0 397.0 336.0 364.0 |
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 |
i1 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

1 103,0 84,0 73.0 75.3 68,9 60.8 65,0
2 189.0 157,90 128.0 145.3 115.3 140.9 141.0
3 243.0 217.0 196.0 182.4 202.0 190,5 186.1
4 281.0 261.0 247.0 230.9 232.5 245,5 217.3
S 305.0 285.0 295.0 2B84.7 268.9 268.6 273.7
é
7
8
?

335.0 313.0 314.0 315.7 316.7 297.6 293.,3 |
351.0 326.,0 339.0 333.7 351.6 329.8 323.0 |
355.0 347.0 359.0 350.4 360.4 355.7 3532.8 ‘
395.0 364,0 360.0 366.7 379.9 368.3 384.4 ‘
10 363.,0 362.0 376.0 368.3 382.9 405.4 388.7
i1 396.0 358.0 380.0 370.6 392,7 381.,5 400.4
12 39640 355.0 425.0 350,0 390.0 400.,0 393.5
13 3%6.0 400.0 425.0 350.0 390.0 400,0 390.3
14 396.0 420.,0 425.0 450.,0 390.0 400.0 419.5

AGE 1983 1984 1985 ‘,
1 5943 39,3 53.2 |
2 131.7  131.4  144.0 ;
3 179.7 188,46  219.0 ’
4 218.1  216.8  245.8
5  259.9  244,9  285,3
6 308.6  276.9  314.4
7 328.7  314.6  334.4
8  356.5  321.,7  345.0
9  370.2  350,7  388.2

10 406.9 333.8 400.5
11 436.6 361.9 453.0
i2 458.46 446.3 468.9
13 .429.9 417.4 432.8
14 471.5 392.3 446.7
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Table 8.1.3 Proportion of mature herring in each grour. Rased on samrles

taken in Sert,-~Dec,

by purse seine and rFeladic trawls.

AGE 1969 1970 1971 1972 1973 1974 1975
i 0.00 0.00 0.01 0.00 0,00 0+00 0.00
2 0.08 022 0.38 0.29 0.64 0.14 0.27
3 0.73 0.89 0.98 1.00 6.99 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 i9g2
1 0,00 0,00 0,00 0400 0,00 0.00 0,02
2 0.13 0.02 0.04 0.07 0.035 0,03 0.05
3 0,90 0.87 0.78 0465 0.92 0465 0.85
4 1,00 1.00 1,00 0.98 1.00 0.99 1,00
AGE 1983 1984 1985
1 0,00 0400 0,00
2 0.00 0.01 Q.00
3 0.64 0.82 0,90
4 1,00 1.00 1.00




Table 8 1

L2,

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 sur-
vey. F_ is the fishing pattern in 1985 calculated from
the Janﬁary 1986 survey. F is the fishing mortality in
1985 according to the new method. Rings are referred to
the year 1985,

Rings

Acoustic survey Catches F' F F

in 1985 estimate Jan 1986 in 1985 P 85 1
0] 311.5 - - - -
1 910.5 O0.111 - - 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
1" 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 i

1983, January 1985 and January 1986. The comparison is
given in terms of fishing mortality rates ig 1985
obtained from the three different surveys. F is the
mean fishing mortality rate in 1985 derived from the
three different surveys. F8 is the fishing mortality
rate in 1985 calculated by %he new method.

Year class

)

Dec 1983 Jan 1985 Jan 1986

Fgs
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
51973 0.12 0.12 0.12 0.12 0.13
F weighted 0.12 0.22 0.14 0.15 0.155
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AVERAGE WEIGHTED EY STOCK IN NUMEBERS

AVE 4-14

0.247

0.181

0,155

Table 8.3.2 Icelandic summer srauwners. Fishing mortalities.
AGE 1969 -1970 1971 1972 1973 1974 1975
i 0,107 0.0864 0,140 0,002 0.000 0,000 $.007
2 0,849 0.947 0.H647 0.006& 0,002 0,011 0.019
3 0,.5%1 1.020 0.354 0,010 0.014 Q.02 0,107
4 0.457 0.661 1,942 0.02% 0.00% 0,024 0,112
5 0.722 0.779 1,193 0.083 0.003 0.009 0.238
b 0.829 0.726 1.354 0.040 0,005 0,009 0.097
7 0.920 0.835 2,009 0.039 0.006 0,001 0.098
a 0.899 1.014 3213 0,085 0015 0,001 0.165
? 0.857 1,717 2,353 0.628 0,008 0,003 G.146
10 0,743 0.655 1.963 0.485 0,253 0,003 0.012
11 1,219 0.548 ¢.989 0,223 0.080 0,112 0,003
12 1,110 1,204 0.008 0,016 0,097 0.097 0.141
i3 0.799 3.564 0.035 0.027 0,018 0.119 0.119
14 G,700 1.000 1.000 0.040 0.010 0,020 0:,130
AVERAGE WEIGHTED RY STOCK IN NUMBERS
AVE 4-14 0.791 0.765 1.578 0,047 0.007 0,019 0,151
AGE 1976 1977 1978 1979 1980 1981 1982
i 0,001 0.002 0,018 0,004 0,013 0.002 0,002
2 0.055 0.039 6.065 0.124 0,076 0.022 0.017
3 0,042 0.166 0,127 0.170 0,224 0.107 0,160
4 0.143 0.134 0.121 0,229 0303 0.177 0.336
) 0,153 0.263 0,143 0.186 0,310 0.272 0.347
3 0,230 0.193 0.332 0,169 0,172 0,299 0,443
7 0.147 0.332 0.292 ¢.339 0,269 0.141 0.512
8 0.120 0.266 0.710 0,171 0.404 0.197 C.169
9 0.187 0.184 0,492 0.411 0,130 0,478 0.396
10 0.228 0,329 0,501 0,242 0.57% 0,092 0.747
i1 0,367 0.059 0.632 0.417 0,557 0.740 0,278
12 0.004 1,130 0,043 0.081 0,001 2.175 1,651
13 0.183 0.004 0,605 0.168 0.388 0.158 1.915
14 0,150 0.250 0,250 0.250 0,350 0.350 0,500
AVERAGE WEIGHTED RY 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 0,000
2 0.100 0.094 0,038
3 04163 0,183 0,160
4 0,230 0,201 0,160
S 0.286 0.176 0.160
b 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



Table 8.3.3 Jcelandic summer srawners. VPA stock siz

and srawnind stock biomass at 1 July,
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€ in number (millions)

AGE 1969 1970 1971 1972 1973 1974 1975
1 46,823 33.785 70.348 88,011 407,632 124,924 215,433
2 143.018 38,074 28.666 55.320 79+496 348,727 113,040
3 19,396 55,372 13,369 13,576 49,750 71,780 330,063
4 11,242 ?.721 18,075 464949 12,160 44,371 64,158
5 20,344 5275 4,541 3,499 64133 10,904 39.204
) 5.263 8,942 2,190 1,246 2,916 5,533 94779
7 2,409 2,079 3.914 0,512 1.083 2,626 44963
8 2,073 0.849 0.800 0.475 0:436 04,974 2,374
? 1,104 0,763 0,285 0,029 0,407 0.389 0.880
10 0,724 0.424 0.124 0,025 0,014 0,366 0,351
11 04422 0,285 0,199 0,016 0.,014 0,010 0,330
i2 0.216 0,113 0.134 0.067 0,011 0,011 0,008
13 0.207 0,064 0,031 0,120 0.060 0,009 0,009
14 0.154 0,084 0,002 0.027 0.106 0,053 0.008
JUVENILE 183,749 692,573 87.685 127,288 436,748 444,337 308.054
SP.STOCK
EBIOMASS 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
2 193,669 514,674 375,944 135.497 206,153 225,586 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 784420 140,514
5 51.885 210.322 684905 101.908 256,601 162,502 59.444
-] 27.972 40,291 146,325 54,049 76:592 170,226 112,059
7 8,028 20,109 30,063 94,954 414307 58,346 114,249
8 4,070 64272 13,055 20,323 61,228 28,567 45.861
? 1.820 3,267 4,351 5,806 15,493 36,977 21,232
i0 0.688 1.366 24459 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 04762
13 0,006 0,268 0.088 0,366 0.358 0,726 0,091
14 0,008 0.005 0:242 0.028 0,280 0,220 0.561
JUVENILE 747,973 942,168 612,153 473,701 457139 1595.920 1427.404
SP.STOCK
HIOMASS 126,288 132,205 177,003 198.408 205,452 176,120 184,542
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 20.848 110,722 601,407
-] 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 284166 34,702
11 8,895 ?.443 23.749
12 64960 4,807 8.352
13 0,132 5.774 44107
14 0.012 0,026 4,977
JUVENILE 863,183 644.627 1350.101
SF.STOCK
RIOMASS 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 1 January 1986 Proportional F and spawning stock
1 400, 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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170 Figure 2,3.6 [Modal length groups of 1-group herring in sach
area, 1986 IYFS,
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Figure 2,3.7 Cumulative parcentage length distributie
Tand extracted modes 1986 IYFS. Combinad 1n
1length distributions for area south of
heavy line in Figurse 2,3,6.
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Figure 2.4,1

Area Sub-divisions used for presenting results

of acoustic surveys (see Tables 2,4,1-2,4.6),

51

49

47

44

E6 E6 E7 E8 E9 FO F1 F2 F3 F4 F5 F6 F7 F8 F9 GO Gl G2

|

i
. |
&1

|

i 3

| Egsteyn
o0

Onkneyl~ 4 ajea
I shetland
* arsa
A e ¥ P
s
53’ Fldden ( ;:;\
EV LS Ny /

L Aray Bughan

p AT g P
R o il et o ey’ DRI
. a + -] Edersynd Hank | arda
s7H boundary

/ -
E> Darish

564 ’\

29

/

ngliah\,.

urvey
\Ur}l\ug 1985&

.
sl S B
N
<

Mol

=
L I¥b + IVe boundai_fy_m
et G o Gy mb

o
mné

@

|38

32

st
R French survey Nov 1985
H \/‘)/,\\r%" {m English survey Dec 1985
J T
. -
1)
£ F ? S & ' v B ' 12

52

50

48

45

41
40
39
38
37

35

34

33

31
30
29

27



from VPA,




176

ERIE

T (YaA BSS,

AL UDT

BT
=Y

STATA .

WOIy
034

upeds:




¥

T

T

e ot yT

JE Ieysssonssinge.

ASaanavas

epessean ey

e e

Tl




"000 tonnes)

(

Yield

8Ll

FisH STOCK SUMMARY
STOCK: Herring - IVc and VIId

Figure 2.7.5 22-4-1986

Trends iLn spawning stock biomass (5SB)

Trends in yield and fishing mortality (F)
and recruitment (R)

— YLeld veumn F — 5SB tmmm R oo LPE e x Acoustic
4.0 150 e 1500
=
o 140 f % 1400
: _ : XS
i " 353 130 f i 1300
;
I = / ? 5 =
— 1 | A 3 120 ] - 1200
N A 7 LY 71 - ' 7
T / LY 300 2 4 = 1100
(o)} - L1 -
ﬂ 7
i i S £ i T 7 1000
" I 17 25 > 8 ] - o=
e / Y S 0w PP o
1] B ' - ") ¥ Y 4
4 J — “g’ 5 80 L = 800
. H 7 20T~ s ey A
" ¢ / g 8 } 2 At 700
c 2 3
: / ® € &0 S f 7 600
1 1.5 6 8 e e 7
5 - r
£ 5 %0 ; T f s00
\\ > ) T T A —
. y
N * i~ =F=% “ O 4 400
N i e > e - - i
L) N o
\\ 3 ""l g < ? % 30 ’! 'l "" 300
" ] s 9 0 —— 200
n -~ 0.5 > - -
AY D [} = y 2
AY v 7 10 Z F 100
‘-‘ (a
0.0 a 0
1977 1979 1981 1983 1985 1977 1979 1981 1983 1985
Year Recruitment year class, SSB year
A B

(.) Likely to have been underestimated

cont'd,

Recruitment at age 2 (no. in millions)



Yield per recruit (kg)

FISH STOCK SUMMARY
STOCK: Herring - IVc and VIid

Figure 2,7.5 cont'd, 22'4"!986
Long-term yteld and spawning stock biomass Short=term yteld and spawning stock biomass
assuming a catch of 70,000 tonnes in 1986
—— Yield ‘mwe SSB — Yield t=mw SSB
F F
0.12 0.1 2.4 101 0.1 %50
®
0.11 2.2 . £
p)
= ® v 3
H £ 120 {14 300
0.10 ~ 2.0 3 m
b =
o~ N 2
0.09 - 1.8C o K z c
5 o 1 5]
au i g g 100 4 250 8_
Baun 3
0.08 R 1.6 a o g )
n a i 2
- Q 8| A
0-07 1 T *% 8 = . roa 200 —
w -~ = [ A o)
0.06 1.2 o 1 q g
ax X 11 o)
" it x y I}
0.05 1.0 5 60 [ 150 2
D Y 3
[ 3 C S
C ) A IS
0.04 0.8 & 7 ¥ =
® S 1
C o 044 NS 100 o
0.03 s o 9 oF ©
& [CR @
a
0.02 - 0.4 C
o 20 50 -5
C 0 m
0.01 = 0.2 4 "
I 2 w
T LX
| LT ’l
0.00 t TT T It 11 0.0 0 ] 0

T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 0.1 0.2 0.3 0.4 05 0.6 0.7 0.3 0.9 1.0 1.1 _,
Average fishing mortality (ages 2-6,u) Average fishing mortality (ages 2-6,u] 3




Yield ('000 tonnes)

Figure 2.9.1

FISH STOCK SUMMARY

STOCK: Herring — IVa and IVb

Trends in yteld and fishing mortality (F)

— Yield

R

800

550 -

500

<
R

450

400

350

L P17

S
EANRY

300

st o1

250

200

150

100

50

1979 1981
Year

A

S

o8l

23-4-1986
Trends in spawning stock bLomass (55B)
and recruttment (R)
— 558 cmw= R
1200 T 6000
i
=
. 1100 o 5500
o} ¥ £
~ o z
w £ 1000 2 o 5000
] i
oD o
0] o 900 4500
87 % 3 + ¥
. : 7
S £ sm a3 4000
g e
> o I ]
5 ? 7 z . 3500
5 5 14 .
o © 7
v . 800 e — 3000
g o v ]
=3 g T ’ 3
7 .
o ¢ S0 2500
c o - >
:é 40 T 4 (I
@ o 400 2000
LD o yd 1
« o ; v :
© 2w . ri ' 1500
s Z| 1
[op] z .
e @A 2 = 1000
o 0 ~- :
> - :
@ —
100 - Y f 500
SSSs=s S===
0 1 - o]
1977 1979 1981 1983 1985
Recruttment year class, 5SB year
B

cont'd.

tLlions)

Ln mt

(no.

Recrultment at age 2



Yeeld per recruit (kg)

Figure 2.9.1 cont'd.

Long-term yield and spawning stock blomass

0.09

0.08

0.07

0.06

0.05

0.03

0.02

Yield .... SSB

FO.I

FHHX

FISH STOCK SUMMARY

STOCK: Herring - IVa and IVb

u T

Pl

HHH T

T

0.1 0.2 0.3

0.4

T
0.5

0.6

0.7

Average fishing mortality flages 2-6,u)

Cc

23-4-1986

vme

t (kg! at spawning t

[

SSB per recru

Yield Ln 1987 ('000 tonnes)

Short—term yteld and spawning stock blLomass

—— Yleld ..aaSSB . Biomass (2+) 1 Jan

F F
1200 — HAx 2400
A e
.
1100 2200
4
1000 = _ 2000
! i
. = i
A

900 - . 1A o 1800
300 & 1600

- ]
700 - A — 1400
600 s 1200

-
; .
500 e 1000
]
400 = 800
4

300 - s00
200 400
100 200

H =

. A
04 02 0.3 04 0S 05 07 o

Average fishing mortality (ages 2-6,u)

SSB Ln 1988 ('000 tonnes) at spawning time

L8t



182

E7 E8 E9 FO Fi F2 F3 F4 F5 F6 F7 F8 F9
T T T i
51 \
A _610
50 I 361| 236 | 114 P
8 —
49 i}} | 9562434 | 326 5
U 20 ~60°
48 734| 377 | 88 %Qg
21979
47 o | 188 | 229| 595
Q{% . 59°
)
4 Ot
6/7 128 | 206| 588
Ls/ 210| 380 95\ 1444 | 866 ‘W\'Zz‘
58°
44 va 229| 265 \\ 385 | 289
J YM 385 L/
43

- / _57o
42 \ 770 | 193

- ANZE]) // h
41 jé he”| 578 | 13

—56°
40 \L\ 4 5 s b
39 Y 2 2 4 3 3 0
55°
387? ' EK 8 3 7 2 2 ‘:"

. o 4
37 \ 54 2 7 -
36 ﬁ} 44 ’4(_'/:;;

35 > f"- "3

i AF Figure 2,11.1 13
34 1150{383

— NORTH SEA HERRING 1989
33 383 | 2683

L ¥ Catch of adult herring by Jg9°
32 E penmark, England, Germany

21 RO} Fed.Rep. Netherlands, Noruwa

- and Scotland (tonnes). 7
3 1

- 151°

JANUARY
O, N B ]
< 30 | { | ] | L ]
2° 4° 6° a8° 10°




51

50

49

48

47

46

45

44

43

42

41

40

36
35
34
33
32
3
30

E7 E8 E9 FO Fi F2 F3 F4 F5 F6 F7 F8 F9
T T T 1
\ —61°
) 433 | 203 | 137 385 %
L] —
%o 1147|2919 | 392 l6449
,"-6(3 -160
880 | 452 [105f|1155 ta\ o 22,482
o | 226 275 714 385 o e 59°
Sy (”‘
153| 271 | 705 289
-/ N
252 | 456 \ \ég‘ J/
\ s, 580
A (L 275 | 317 \ 289 /** —]/
i \ ~ 2570
i / \\ | i
é N 15
456°
\L 5 6 6
2 2 5 5 5 0
£. 550
7 M 10 5 9 2 2 %
| > P 4
65
-54°
= 53 oA
= =
_ )
580 Figure 2,11.2
B orth Sea HERRING 1985 ]
l 870 Catch of adult herring
L by Denmark, England, Germ--152°
3 1160 any Fed.Rep., Netherlands,
B _q Norway and Scotland _
200 (tonnes).
B . FEBRUARY T
O | i | { 1 | | |
2° 0° 2° 4° 6° 8° 10°



184

E7 E8 E9 FO Fi F2 F3
. \
61°
50 ) 2471 161 | 78
49 % 264 11665 | 223
Cl
{/ 60
48 507 | 258 | 60
47 o | 129 |157 | 407
A o
‘@y 59
Lol 2t 87 |154 | 402
7
45/ 144 | 260 \
58°
44 ~—\ 157 | 181 \\
/ \ _/
43
L ~ 257
42 / \
| N // _
41 E "] 9
—456°
40 \\ 4 3 3 b
39 \ 1 1 3 2 2 [} 550
387? X_ 6 2 5 1 1 6«
- ) =
37 \ 37 1 5
Q {540
36 ‘N 30 ',P—'—'-;
) 7
35 682/
- -153°
34 M?\S 682 | 45 Figure 2,11.3
B North Sea HERRING 1985
a3 455
B 2 Catch of adult herring by Jgge
Denmark, England, Germany
32 My 227 S\~ Fed.Rep., Netherlands,
— Q Norway and Scotland (tonnesJ}
3 1
i — MARCH T
30
C | 1 1 | | i L 1
2° 0° 2° 4° 6° 8° 10°



51

50

49

48

47

46

45

38
37
36
35
34
33
32
31
30

E7 E8 E9 FO F'1‘ F2 F3
\ +61°
1
9%
U ~60°
Po?
A s9°
SY
9
\ 58°
i T
o % \ _/
- \ / _570
|/ NP _
= ~T
\ :56°
LN /
\ N
? g 55°
) 2
u %P, =4
\ . 454
ﬁi ‘,{;--—~
) YR
- — -]
[ 30 53
L Fig. 2.11.4 R
| ./ ]Nor’th Sea Herring 1985 dero
Catch of adult herring by 52
2 % Denmark, England, Federal
- —Q Republic of Germany, The —
Netherlands, Norway and Scotland.
L / (Tonnes) Hs1e
<2 ! | l | jApril, ! ]
2° 0° 2° 4° 6° 8° 10°




186

E7 E8 ES FO F1 F2 F3 Fé F5 F&6 F7 FB8 Fa
T T I 1
. \
& _610
50 1 ®
9 —4
" < )
v ""QQ 34,495 1%
48 291 T
194 7]
47 {j{of 1647 oo o
w6lS 4 =7 581| 969 E"(
i - /
1.5/ \ 581| 775 \%z“ /
2034 . 58°
1) PG SBN 5619|6394
- \ A /
43 / \igog 5425 | ,oa4 L/
i ~ 2570
42 / \ 872
» S // |
41 E "
—56°
<
40 \\
of O\
" 55ﬁ
N B\
L 2 A
» N, 2
g 54°
36 =g ,—F—""yﬁ
& TR
3 ) P b
31._ AT 3 Figure 2.11.5 Bl
- North Sea HERRING 1988
33 Aﬁ / Catch of adult herring by‘52°
r p Denmark, England, Germany
32 0 Fed.Rep., Netherlands,
- Q Norway and Scotland —
31 (tonnes).
20 - Ay -151
Q 1 | A { 1 | i
2° 0° 2° 4° 6° 8° 10°



187

E7 EB8 ES FO F! F2 F3 F4 FS F6 F7 F8 F9

T T T T
51 1609 | 2332 | 1981 \
- 610
50( | 1854 | 166202155 | 268
49 % 56
0
U -60°
48 1259 88,764 |
47 d‘of 969 | 7750
L, 59°
16> ;2\,
7 215 569 196 (12012 |1744 1
4% / 387,\ 9687 | 6006 /./
Y 580
u \
:\’\"JL 50 | 388 {2325 | 1841 4359 |6297 |2009 / |
43 K 4638 \ 40 //? _/ |
51 18411550 | 3
i P 1 se
42 1546 \
i A |
41 2 \\./
:56"
39
\ > A 550
38 ? \J 30 | 39 ’ 23 o9
u ) £
37 9 | 8 93
\ 454°
36 % 18 32 4 2 ',(9—’—'—
& 25
35 > ‘7
L -153°
34 S 2
I~ Fig, 2.11.6 -1
33 / /
I~ North Sea Herring 1985 -152°
32 I;’y %a atch of adult herring by |
- Q Denmark, England, Federal . |
31 Republic of Germany, The
- Netherlands, Norway and Scotland.(Tonnes) -gje

30

< ! | | | t June | L | I
2° 0° 2° 4° 6° 8° 10°




51

50

49

48

47

46

45

44

43

42

41

L0

39

38

37

36

35

34

33

32

31
30

188

E7 E6 E9 FO Fi F2 F3 Fé F5 F6 F7 F8 F9
T [ a I
10 \
56 mw _610
1] 9)
L] -
1056 % ° 18| 61 h
= #0) -60°
A)'¢
0 24,628 |
8@ 7 | 3654 3499 | 6 41{ N
= ! 59°
Sy EN(’
o]
f‘[ 1058 | 4 p
/ ™
1 700 | 1064 | 110 R56 \ 23
58°
"‘v\ 1056 | 3173 \\ 92 h37
g \ /
i 1059 | 2112 | 2 4 | 104 | s =0
i / 3167 \o A e 5 ]
A\ s
g ~"1 5| 2|7 4
i —956°
L=
\ 5 31 46 |23 11
\ 5 15 20 10 | 30 44 °
r'} 550
R £\
f L 1 6 7|3 LER AN /
\ 2 14 2 6 17 20 T g
-154°
ﬂs J etel 8
&
) el
[ 4 tsae
B [ Fig. 2.11.7 ]
— Aj[f North Sea Herring 1985 —52°
Catch of adult herring by
#/ Q% Denmark, England, Federal ]
/ Republic of Germany, The
- Netherlands, Norway and Scotland. —51°
(Tonnes)
<D | { | | duly, i ]
2° 0° 2° 4° 6° a° 10°



E7 E8 E9 FO F1 F2 F3 F4 F5 F6 F7 F8 F9

T T T T
51 48 \
5 . ete
50B5 | 9 |15 442 D
° -
w9 % \
320 o
182U 845 14 46 "QG;QQ -60°
481 1347 |7aos l1ese, 85 ? o 88,225
47padle1od 2552 | 486 | 28 31 v
& S 59°
5
w620
| 5392417 312 | 3 1141
- Ja
‘-\
45 / 11 158 104 [10453 |213 1518
585 ‘ W
e, sab
Lol J. A \\ 18
- Vi
43 / \ e _/
/ 45 2224 | 35 | 1 2 | 79 |1050 384
| 7 s
42 / 2074 15\ A9 4
- N - i
4 2 = 6 |18 5 3
\ :56"
4o N 1] 4 23 |36 |18 8
39 \5 1, )
}? 4] 1] 1 3 |12 |15 5 |33 £ g5e
38 8300| 1 1 5 5 |2 12 ,e\
— ~ o) 4
37 Qu} 18670 10 2| 5 13 |15 5 c?
~54°
36 a—\\\ﬁzom 2 9 1112 p Sb.0] 6
= =R
35 > p ')
i AT ¥
34
- Fig. 2.11.8 _
33_ ‘/ / North Sea Herring 1985 1520
32 ’;[5 & Catch of adult herring by
B Q% Denmark, England, Federal
Republic of Germany, The
31 1 Netherlands, Norway and Scotland,
- (Tonnes) . —5t°

30

<2 ! i ! ! Jugust ! !
2° Qe 2° 4° g° 8° 10°




51

50

49

48

47

46

45

44

43

42

41

L0

39

38

37

36

35

34

33

32

31
30

190

E7 E8 E9 FO F1 F2 F3 Fé& F5 F®b6 F7 F8
\ T T T T
61°
165 \f) 24
9%0 30 | 130 | 26 60°
87 | 132333 9 210
P79 2919 200 | 299 3 17
Sa
59°
)
y?;jwo 525 | 196
/875 109 777 | 109 108\ 171
58°
N \
L \ 3 \ 10 | 1278 y.
/ \ -/
i 1 1 550 | 295 | 422 [10328 yy 2057 e
/ 57 66\ 55 | A 2
7 T~
43 49 10 3 2 o6
\384 2 13 20 10 5
\ 216 9 4 12 19 ,}q
ﬁ 55°
}? M 4682 1660 3 3 1 6 "a
I~ g ) =
1t>s? 1315 | 1660 | 6 | 1 3 |7 9 3
_540
\ 3.3
R 520 1 3 6 2
> Y
f 73 | 1176 /J Lg3e
A"Iﬁ\ 530
- / 1660 / Fig. 2.11.9 Js2e
1 6 North Sea Herring 1985
- Catch of adult Herring by ]
enmark, England, Federal
| 3 / Republic of Gér‘many, Tk’le Netherlands, -gf°
Norway and Scotland, (Tennes)
O 1 { | | | Septpmber‘l
2° 0° 2° 4° 6° 8° 10°



51

50

49

48

47

46

45

44

42

41

40

39

38

37

36

35

34

33

32

31
30

191

43

E7 E8 E9 FO F1 F2 F3 Fé4 F5 F®6 F7 F8 F9
T T T 1
\ S
Y _610
D 12 27 P
L1 —
e )
v 0, -160°
663 180| 134 % A 28,918
566 93 [1108 | 4731
;og L)
©
& s
p122 [2211 [724 EN(
_ V4
/ ™~
268 [2723 257\ 460 | 575 \ég‘
.y sea
N\—’JL 453 \ y
\ 3461 12911 / 73 _/
L —457°
l 140 \ A 3
2 ~T
\ —56°
<
\ 4
\ 7 6 42 70 57 33 | 39 [}
-;7 4 55°
X,. 70 107 13 15 35 8 o9
u Ag>) =
\ mole |1 8
_540
= 1
) YAk
- 4/“\4 7000 [1075 Biad
- Fig. 2.11.10 -
/2 1000 /
| N North Sea Herring 1985 4520
1 Catch of adult Herring by
L 28 1000 % Denmark, England, Federal |
Republic of Germany, The
5 // Netherlands, Norway and Scotland. °
B (Tonnes) -151
2 j 6 | . | | | Octgber L
2° 0° 2° 4° 6° 8° 10°




51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

3
30

192

7

1000

/ 1[2700

)
NS
j_ﬂy‘w 900

[~
S

/:

Fig., 2.11.11

North Sea Herring 1985 .

atch of adult herring by Denmary 5720
England, Federal Republic of
Germany, The Netherlands,
Norway and Scotland. (Tonnes) 7

E7 E8 E9 FO F1 F2 F3 F9S
\ -161°
) 18
% o 281
v —60°
62 120 89
{‘\j\_“f 506 | 3150
Sy 755\: 59
f‘( 1019 | 1052 p
/ ™
179 {1812 {171 \
s0°
- ) \ —/
6 49
- / / A57°
2
_ L |
g s €T 2
\ :56
i N 3 15 | 36 |17 3
\ 5 5 28 | 47 |34 |22 |26 1
'/‘? f 55°
X,. 9 {10 |23 5 A
u =
N e 5
\ -54°
N ‘,F_'——
Iy
i -153°

6

2 950 ,

November

—151°

20

0° 900+1047 2°

10°



51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31
30

193

E7 E® E9 FO F1  F2 F3 F4 F5 F6 F7 F8 F9
T T T 1
‘ s 61°
4 16 %
Aad L] —
o 256
—]) .ﬁ&q -160
109 | 81 a“ A
o r'd
Iy %a 461 |2863 ° 37014 590
BF’ {R( + 5311
[ 927 | 903
% ™
162 |1648 155\ héZ\\_ .
L \ '
L >¥ 2T B _//
u \ 6 el 70
NP :
- 7 -
g
5 17 25 Jsg®
\\ s
N 3 13 |32 15 3
)
4 |5 25 |42 |31 20 4 . 55e
7? \’_l 6 65 8 9 21 5 o9
- \\\\2 —%p, =
6 5 5
{54°
% e r—,-—~
)3 e
- -153°
1 2326 ]
B J 7 Fig, 2.11.12
| North Sea Herring 1985 452°
5[926 2317 Catch of adult herring by
| % Denmark, England, Federal
Republic of Germany, The
2 Netherlands, Norway and Scotland. °
- (Tonnes) -151
flr=— D, b
2 19 ! ceemer I
25317 | 20800 900 4° 6 8 10°

+5311




i} el ke TERIT 1 I st ﬁH, J”ﬁ,.ﬁ w‘ i i n:.:n
R T e i : i
H I oy 11 s S pEp RSB ﬁ H t HH &

SU

BcTaleians




8

==
T
+
-;-4-
i
i
=
HEs
i
i
siet
2=
1

(RERATERERSRNL H Y H THHT Bpseapants i t 5 H R t L
Hl FHH [HH 1440 HI HHEH F R e | b e
TR T H FHH H sfsaaandibesEi2aRe T e i =83 TEHH
H H 1 H H i e : i e[t il 5 HH b ra HEH
4 i T H TR i ssansined B i B T o

e

e ren oy




Yield (tonnes)

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

Figure 4.7.1

FISH STOCK SUMMARY

STOCK: Herring — Celtic Sea and VIIj

Trends in yield and fishing mortality (F)
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FISH STOCK SUMMARY

STOCK: Herring ~ Celtic Sea and VI

Flgure 4,7,1 cont?d,
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FISH STOCK SUMMARY

STOCK: Herring ~ Via North

Trends in yteld and fishing mortality (F)
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Figure B.4.,1 Trends in yield and fishing mortality (F).
Icelandic (Division Va) summer-spawning herring.
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Figure 8.4,2

FISH STOCK SUMMARY

STOCK: Herring - Va (summer)

Long-term yield and spawning stock blLomass
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(Note different scale in different sections of graph).









