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Table 2.1.1 HERRING. Catch in tonnes 1974-85 North Sea, Sub-area IV and
Division VIId by country. (National catches as officially
reported, unless otherwise annotated.) Unallocated catches
provided by Working Group members.

Country 1974 1975 1976 1977 1978 1979

Belgium 603 2,451 2,451 57 - -
Denmark 61,728' 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 27253
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 1985°

Belgium - - 9,700 5,969 5,080 3,482
Denmark 4,431 21,146 67,851 10,468 38,777 127,755‘
Faroe Islands = = = = - =
Finland = = = 5 = >
France 5,527 15,099 15,310 16,353 20,320 18,566"
German Dem.Rep. = -2 % = = -
Germany, Fed.Rep. 147 2,300 349 1,837 11,609 9,724
Iceland % = = = = 3
Netherlands 509 7,700 22,300 40,045 44,308 80,020‘
Norway 2,165 70 680 32,512 98,714 157,919
Poland - = = - = 5
Sweden = - = 284 886 2,442‘
UK (England) 71 303 3,730 11 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
Rutal Zocluding 60,994 140,972 235,925 317,124 317,263 529,969

unallocated catches

'Supplied by Fiskirannsdknarstovan.

2!-‘rom Federal Republic of Germany national statistics compiled by
Federal Research Board for Fisheries, Hamburg.

ICatches of juveniles from Moray Firth not included.
*unofficial as reported by W G members.

5Preliminary.
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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 26,786 176,856
France 651 1,851 1,970 680 1,408 989
Germany, Fed.Rep - - - 1,542 12,092 5,585
Netherlands - ot - 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 = e,
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
' Included 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, %71 688 49,325 109,993




Table 2.1.4 HERRING, catch in tonnes in Division IVb.

Country 1980 1981 1982 1983 1984 1985
Denmark 3y 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 1,956  4,441"
UK (Scotland) 592 43 74 867 2,477 2,8942
Sweden - = = 71 884> 2,442%
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.

2Includes Division IVa catches.

JIncluded 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 1" 100 = 135 53 <
France 4,700 12,724 12,799 14,968 16,613 16,823
Germany, Fed.Rep = - 183 295 - -
Netherlands 474 7,700 22,081 24,000 21,922 32,650
Norway 482 = = 1,385 ” =
UK (England) 1 290 602 7 571" 350°
UK (Scotland) = = =) = C 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

'Includes 520 tonnes
2Includes 269 tonnes
3Includes 905 tonnes

coastal spring-spawning herring.

coastal spring-spawning herring.

coastal spring-spawning herring.
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Iable 2.1,6 HERRING. North Sea catch in millions of fish by age.

Age in winter rings

Year/Area Total
0 1 2 3 4 5 6 8 >8
1982
1vaw of 2°E 0.3 - 0.9 2.6 5.6 6.9 43 5.9 3.0 0.9 30.4
IVaE of 2°E - 4.3 7.0 - - - - - - - 11.3
IVb 9,552.5 815.2 59.3 6.1 1.6 0.7 0.3 0.4 0.1 0.1 10,436.3
Ive + VIId 3.9 20.9 201.2 221.4 26.5 6.8 2.2 1.5 0.5 0.1 485.0
Total NS 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3.6 1.1 10,963.0
1983
IVaW of ZDE - 51.9 126.8 74.9 27.5 13.5 18.4 12.3 10.% 12.1 348.3
IVaE of 2°E - 0.9 4.6 0.5 0.1 - - - - - 6.1
Ivb 10,029.1 1,068.7 161.7 35.9 13.0 1.6 1.4 - - - 11,311.4
IVe + vIId 0.8 25.1 251.7 105.1 64.5 11.1 3.0 0.5 0.5 0.1 462.4
Total NS 10,029.9 1,146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12,2 12,128.2
1984
IVaw of ZOE - 29.5 409.2 165.7 89.6 27.2 12.9 14.7 6 14.7 771.1
IVaE of 2'E - 60.5 138.6 71.3 37.5 18.6 2.5 .3 0.6 1.0 336.9
IvVbh 2,187.3 457.4 266.1 63.5 29.8 9.4 4.3 T 2.4 1.7 3,024.6
IVc + VIId 2.1 13.7 172.6 116.6 33.0 22.6 2.0 .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 2°E - 37.7 509.1 468.4 161.5 57.8 15.0 11.1 8.4 10.2 1,279.2
IvaE of 2°E 56.8 34,6 162.7 340.2 104.4 34.4 13.4 4.6 3.1 2.8 7517.0
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 + VIIA - 3.1 3141 169.0 44.1 12.3 8.4 1.4 0.1 .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 §5,508.3
Catches made in the §outh Buchan area of Division IVb (see Figure 1.3.1) included in

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

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



Table 2.1,7 North Sea HERRING 1985
Millions caught by age

groups (winter rings), Sub-divisions and quarters.

0 1 2 3 4 5 6 7 8 »8

DPivision Quarter Total 0+1
(1984) (1983) (1982) (1981) (1980) (1979) (1978) (1977) (1976) Rings
Iva(W of ZuE) I - 0.3 21.8 98.2 49.7 19.5 3.6 5.1 3.5 2.6 204.4 0.3
1I - 2.9 58.4 64.7 28.2 12.7 3.9 1.1 1.7 4.4 178.0 2.9
I11 - 10.4 276.5 214.9 56.0 19.1 5.7 3.6 2.3 2.1 590.6 10.4

w - 24.1  152.4 90.6 27.6 6.5 1.8 1.3 0.9 1.1 306.3 24.1
Total - 37.7 509.1 468.4 161.5 57.8 15.0 11.1 8.4 10.2 1,279.2 37.17
Iva(E of ZDE) I - - 10.1 47.6 18.7 8.8 2.0 1.4 0.9 0.7 90.2 -
II - 3.1 132.0 283.5 82.5 24.3 10.8 3.0 1.9 1.7 542.8 3.1
I11 34.0 18.5 17.8 5.6 0.7 0.1 0.1 - - - 76.8 52.5
v 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
Ir 122.4 20.8 12.0 19.3 5.7 1.8 0.9 0.3 0.2 0.1 183.5 143.2
III 1,113.5 529.3 171.0 153.0 39.7 13.9 4.6 2.1 1.0 2.5 2,030.6 1,471.8
1w 0.2 96.2 13.0 9.7 6.4 2.2 0.8 0.3 0.3 0.1 129.2 96.4
Total 1,236.1 1,534.7 237.2 210.0 57.6 19.6 6.7 2.9 1.6 2.7 3,309.1 2,770.8
IVc + V1Iid I - 0.4 10.2 €9.8 19.8 4.9 3.0 0.3 + 0.2 108.6 0.4
I - - + 1.0 0.8 0.3. 0.1 - - - 2.2 -
II1 - - + 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  16%.0 44.1 12.3 8.4 1.4 0.1 0.2 562.6 13.1

+ = 0.1

%]
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Table 2.1.8 Millions of HERRING caught annually per age group (winter rings) in the
North Sea 1970-85.

Winter Rings

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

13870 898.1 1,196.2 2,002.8 883.6 125.2 50.3 61.0 7.9 12.0 12.2 5,294.3
1971 684.0 4,378.5 1,146.8 662.5 208.3 26.9 30.5 26.8 - 12.4  7,176.17
1972 750.4 3,340.6 1,440.5 343.8 130.6 32.9 5.0 0.2 1.1 0.4 6,045.5
1973 289.4 2,368.0 1,344.2 659.2 150.2 59.3 30.6 3.7 1.4 0.6 4,306.6
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 25%.6 140.5 57.2 16.1 9.1 3.4 1.4 3,753.3
1976 238.2 126.6 901.5 117.3 52.0 34.5 6.1 4.4 1.0 0.4 1,482.0
1977 256.8 144.3 44.7 186.4 10.8 7.0 4.1 1.5 0.7 + 656.3
1978 130.0 168.6 4.9 5.7 5.0 0.3 0.2 0.2 0.2 0.3 315.4
1979 542.0 159.2 341 10.0 10.1 .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 4417.0 264.3 6.9 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-xings and olderx), 1985.

2 3 Total No.
Division Quartey —m —m—— Older caught
(1982) (1981) (millions)
va(w of 2"E) I 10.7 . 48.1 21.2 204.1
Ir 33.4 37.0 29.6 175 .1
ITI 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
Iva(E of ZOE) I 11.2 52.8 36.0 90.2
II 24.5 52.5 23.0 539.7
III 73.3 23.1 3.6 24.3
Iv 24.6 30.7 44.7 11.4
Total 24 .4 51.1 24.5 665.6
IVh I 53.2 36.2 10.6 77.4
IT 29.8 47.9 22.3 40.3
ITII 44 .1 39.5 16.4 387.8
Iv 39.6 29.6 30.8 32.8
Total 44 .1 39.0 16.9 538.3
IVc + VIId I 9.4 64.5 26.1 108.2
II 0.1 45.5 54.4 2.2
III 0.1 25.0 74.9 1.2
Iv 69.4 22.4 8.2 437.9
Total 57.2 30.8 12.0 549.5
Iva + IVb I 19.7 46.8 33.5 371.7
II 26.8 48.7 24.5 755.1
III 46.9 37.6 15.5 992.3
Iv 51.5 31.8 16.7 326.4
Total 37.2 41.7 21.1 2,445.5
Total North I 17.4 50.8 31.8 479.9
Sea II 26.7 48.7 24.6 757.3
III 46.8 37.6 15.6 993.5
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
(winterxr Total
rings) 1 2 3 4
o) - 0.11 0.37 0.36 0.84
1 0.35 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.



85

Table 2.2.2 cCalculated preparation and residual natural mortality of HERRING 1981 MSVPA,
Key-Run 1985.

Predation (No. in millions)

Age Predator Predation {tonnes)
(R Cod Whiting Saithe Mackerel Haddock 5 predators Residual M (M1)

Quarter 1 0 - - - -
1 226 3,623 65 -
2 30 5 10 -
3 19 - 1 -

36,500 9,800
Quarter 2 0 - 3,280 - -
1 115 175 19 20
2 17 - + -
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 +

1 7 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.
sSurvey Year Abundance 1-group in no./hour/ VPA estimate
Year class rectangle in standard area 1-group x 10
1970 1968 822 5.92
1971 1969 2,647 11.67
1972 1970 1,629 9.23
1973 1971 827 5.90
1974 1972 1,195 2.87
1975 1973 1,592 . 6.11
1976 1974 452 0.69
1977 1975 342 0.66
1978 1976 575 1.05
1879 1977 139 1.11
1880 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 1.11
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.

IVe, VIIA VPA First component IYFS
Year 2-ringers 1-group ne/hr/rectangle
class . (nillions) (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 4.1
1977 206 1.95
1978 624 13.11
1979 409 8.83
1980 519 35.12
1981 670 46.55
1982 959 38.27
1983 - (1.00)
1984 - 2.17
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Table 2.3.4 Results of IRMT sampling compared with VPA estimates of O-group stock size.

Mean number of larvae per rectangle

IKMT index VPA estimates

Year North Sea North Sea North Sea North Sea Skagerrak/ weighte? of OTqmup
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 6: 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 (&non., 1985}

Table 2.4.1 Numbers of herring at age (million) and biomass ('000 tonnes)
on acoustic surveys in the second half of July and early August.

Orkney- Egersund
Age shetland Moray Firth Buchan Fladen Eastern Bank
(rings) area © area area area area Total
0 - - 48.8 - - - 49
1 642.5 - 17.6 66.0 0.2 0.3 127
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 1.7 - 0.02 0.0% 1.5 - 13
8 21.2 - 0.06 0.4 1.6 0.5 24
9 17.0 - s - 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
1
Spawner
biozass 285.0 - 13.0 73.4 43.2 20.5 435.1

‘Fish at stage 3 and over.
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acoustic survey of Division IVa in
1984 and 1985 and estimates of Z.

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 81.5 28.5 1.05
1977 36.0 13.3 1.00
1976 45.9 23.3 0.68
1875 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.

Numbers of herring-at-age estimated by

July 1984 estimates taken from Table 2.10 in Anon.

(1985).

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

survey.

Age Fladen Egersund . Sum 0
(rings) area Bank area Div.IVa E of t'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




91

Table 2.4.4 Age composition (year class) of HERRING samples1 during
the northeast coast acoustic survey, August 1985
1985 (Division IVb).

Age (rings)
Parameter 2 3 4 5 6 7 Overall
(1982) (1981) (1980) (1979) (1978) (1977)

% number 47.9 43.0 5.6 2.3 0.9 0.3

% weight 40.8 46.9 7.2 3.3 1.2 0.6

Mean length (cm) 25.95 27.99 29.41 30.51 30.48 32.92 27.19
(s.D.) (1.01) (0.95) (1.03) (0.65) (0.66) (0.71) (1.64)
Mean weight (g) 142.2 182.1 214.7 242.2 241.2 310.8 167.1

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 7>
Category (1982) (1981) {1980) (1979) {1978) (1977)
Erench Surveys (VIId)
11-14 Nov. 68.5 24.8 5.5 1.2 - -
16-20 Nov. 61.0 29.7 8.1 0.8 0.4 -
English Survey
{(Vii@) 7-15 Dec. 70.2 26.1 2.4 0.4 0.6 0.3
(Ive) 15-19 Dec. 62.0 18.4 9.% 4.1 5.1 0.5

IV Ouarter (Commercial catches) [Mainly Nov.-Dec.]
Netherlands 70.0 17.9 4.7 1.5 1.5 0.4
France 61.1 31.0 6.1 1.4 0.4 -
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Table 2.4.6 Acoustic estimates of HERRING biomass ('000 tonnes) in

Divisions IVc and VIId.

1

Year Survey dates Country IVe VIId Biomass at end of year
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° ., . 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 69.0 53.0

England

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 IVe 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.

‘The 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 10“ 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 LAL LPE LAI LPE LAI
1972 150 578 5 1 155 579 20 1 51 2
1973 76 239 7 1 83 240 90 73 54 1
1974 56 128 28 38 84 166 (53) (63) 1 -
1975 40 44 9 44 49 88 39 6 - -
1976 16 66 4 - 20 66 12 8 1 -
1977 (<133) 132 29 23 - 155 70 17 1 -
1978 90 3N 21 36 1M1 407 86 46 3 1
1979 231 565  ((565) 20 231 585 53 19 2 4
1980 247 388 («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) estimaged 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 + VIId North Sea

fear Eggs/ LPE VPA Eggs/ LPE VPA LPE VPA Eggs/ LPE VPA LPE VPA
LPE kg SSB SSB LPE kg SSB SSB SSB  S5B 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 1M 225
1974 84 (1.56) 54 88  (53) 1.54 (34) 78 88 179 1 0.87 1 7 83 159
1975 49 1.59 31 65 39 1.63 24 30 55 104 - 1.0 - 6 55 85
1976 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) S6 13 127 117 3 1.18 3 14 130 75
1979 231 1.64 141 112 53 (1.54) 34 19 1715 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) 5t 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 (267) 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 VIRIUAL PUPULATION AKRALYSIS .

AERATAG Th THE NORTHSRN NORIA SEA (FISHING AREA IVA)

CATCH Id hUIIZEKS unlT: millions
1972 1973 1974 1975 1976 1977 1975 1979 1950 1981 1982 1983
2 91 /58 1¢s 1es 5864 9 [¥] S 2 1 18 133
5 195 476 124 76 57 177 (6} 1 7 8 > 75
4 94 64 93 51 15 10 K] 2 1 19 6 28
5 ¢ 4y 36 41 14 9 0 1 3 22 7 14
b} 4 21 19 10 4 3 0 0 1 19 4 18
7 s} 3 5 6 3 P4 3} 1] 1 18 6 12
3 1 1 2 3 1 1 0 0 0 5 3 1
9+ 0 1 1 1 0 4] 0 1] 0 1 1 12
TOFAL 1255 1371 406 317 680 206 4 6 15 93 47 302
i984 1985
2 548 . 67¢
3 257 509
4 124 266
5 46 92
6 15 28
7 21 16
3 8 1¢
9+ 16 13
roTAL 1018 1907

56



Table 2.7.2 VIRTUAL POPULATION ANALYSIS

HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA)

FISAING mORTALITY COEFFICIENT LUNIT: Year=1 NATURAL MURTALITY COEFFICIENT = +10 g
1972 1975 1974 1975 12/ 6 19¢¢ 19/8 1979 1980 1981 198¢ 1983
2 . 836 1.373 627 L0660 Y73 059 001 019 021 .05 .038 «136
S <894 1.214 el 65 e 90/ e 622 «84¢ .00¢ 006 051 .089 .017 .198
4 69 .75¢ « 737 olb/ «505 «1/8 <025 018 -015 +178 «075 <218
5 A4 .938 1.176 192 .578 .215 004 .00s . 025 .320 .0383 .232
5 «438 1. 117 1.151 1.145 « 1462 131 005 000 U6 €13 087 <292
7 .02 654 655 1./07 70 065 .010 .000 022 .236 .085 .337
3 o791 1.1¢5 «345 T.L3U «500 .+ 6170 <010 - 000 027 «180 +050 «200
7+ 791 1.1235 2825 1.C80 500 670 .010 .090 027 .130 .050 200
( 2= odU £ 673 1.330 <901 s 85U .532 «285 00/ 009 U024 161 .060 215
( 2= 634 A 1.258 .764 L1568 891 2496 «UU8 «J12 U026 «155 045 168
1984 1985
2 «245 400
3 342 600G
4 5eh «700
b 2591 . 800
6 «399 «300
7 557 %00
3 «355 «600
I+ «355 610
( 2= 6)U 420 - 660
( 2= 6)w 500 «532



Table 2.7.3 VIZTUAL POPJLATION ARALYSIS
JERKINS Ih THE NOKTHERK NOKTH SEA (FISHING AKEA IVA)

STOCK SIZE Iis NUMBERS unIT: millions

JIOMASS TOTALS UN1T: tonnes

ALL VALJcS, EXCErT THOSE REFERRING TO THE SPAwWNING STOCK ARE GIVEN FOK T JANUAKRY; THE SPAWRING
STOCK OATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE

USEv: PROPORTION OF ANNUAL F BEFOKE SPANNING: 670
PROPORTTON OF ANNUAL o EEFORE SrAWNINa: . «6/0 )
1972 i975 1974 iy75 19/6 1977 19738 1979 1980 1981 1982 19853
2 1755 1055 el 443 966 ir2 114 58 111 184 505 1086
5 543 705 lbe 135 130 3¢k 14¢ 105 140 98 166 440
4 167 127 186 192 49 63 126 132 93 121 &1 148
3 a7 sy 54 i’ 44 <t 48 112 118 83 91 68
5 i1 33 2% 15 32 e? 19 43 101 i34 54 76
/ 2 [ 117 4 4 '3 21 1/ 39 20 76 45
3 1 2 3 5 1 1 21 0 16 34 65 63
9+ 1 1 Z 4 1 Y] 52 0 4 7 19 70
TCTAL W 2541 2007 502 619 1¢26 638 528 566 621 722 1057 1996
S¢S w0 1110 144 4el 31/ 555 419 4172 499 552 561 875 1496

TOT.35u.d 431422 sBo6l5 105098 1¢reld9 226120 132361 119648 1253521 146257 171080 228050 405521
5FS BICM 207415 14718y 57537 65244 106149 #7974 107960 111860 131395 137872 191755 307070

1954 1985 1986
2 2645 2154 o
3 88 1874 1294
4 326 55¢ 9351
5 107 175 248
6 49 54 /1
7 31 30 22
3 9 Y 12
g+ 55 50 25

TOTAL NO 41¢2 4875

SFS W 2773 2741 N

TCT.BIOY 739010 96355
SFS Blu4 532813 »456128




Table 2.7.4

AERRING (M

VIRTUAL POPULATION AWALYSIS

THE CENTRAL HORTH StA (FIShIisG AXEA IVH)

CATCH IV NUMBERS

* e ~NO WV N

O

-t
o
-
>
-

+* ONCCWV SN

~

TOTAL

1972

UNIT: millions

1975

46545

1974

4er .1
152.¢2
15.5
15.0
2.8

- N

6N9.8

1977

N

- v

v 0 e e
coc~waNav

~n
bl
.

R4

1979

15.3

1960

- 0N
N R I I )
[ B B Jin R S NI VRN

c
.
-

1981

40.9

51.5

86

1983

161.,7
35.9
13.0

1.0
1.4

.0
.0

213.6



Table 2.7.5 JIRTUAL PUPULATION AwALYSIS

HERRINMS IN THE CRANTRAL WORTH SEA (FISHING AREA IVE)

FISHING JO2TALITY COSFFICIEWT UNIl: Year— NATUKAL MORTALITY COEFFICIENT = .10
1972 1905 1974 1975 1376 12t 1973 1979 1980 1981 193¢ 1985
2 1.647 - 9355 1.25y 2.ch/ 2.421 1.453 [T 215 .1191 .276 175 229
5 1.¢57 e 305 « 580 T.tbe e 94 405 L .08 158 L1146 054 139
4 1.235 505 «575 Tebbe 1.897 «J¢5 ~U91 453 021 <047 035 140
5 910 <357 .52 1.694 14571 472 014 .11 <162 097 .027 .038
4 ~e 553 1.578 T 939 .1 60 «164 ~U49 016 »U40 «215 2012 <063
4 . 166 431 s2%2 1a26> -353 0060 .000 439 J1g 030 308 .000
3 29U 7 L00J AUV Tac5u - 900 « U0 «0uY -169 .U .20 =020 000
i . 700 - N0 .900 1.250 .900 .00 . 000 <169 »000 .020 .020 .000
C 2= 624 1.120 843 365 1595 Te432 504 Urd -160 062 138 .060 .122
( 2= 6 1.5¢21 .706 1.107 T.878 2.141 841 LU5Y «132 002 «198 <125 192

1784 1985

2 -152 . 205
3 -1U3 .160
4 -153 -1238
5 .119 118
5 .11 .109
7 . 145 .102
8 . 129 .0%0
i+ 120 .096
( 2= 6)y -1e¢7 144
(2= 6w .159 165

66



Table 2.7.6

VIRTUAL POPULATION ANALYSIS

HERKING IN THE CENTRALrNORTH SEA (FISHING AREA 1VB)

STOCK S1ZE IN HUMBERS

BIOMASS TG

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY;
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE

USED: PROP
PR0P

D0 NN N

b

TGTAL W)
3PS NO
TOT.BIOM
sPS BI10Y

NNV N

NG

TOTAL 0
SFS W
TCT.BI04
SFS alvn

TALS

ORTION
ORTION

1972

487
157
36
13

1984

17383
596
228

82
39
21
2
16

2793
2332
511441
430786

UNIT:

UNIT:

tonnes

millions

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

1973

761
85
4G

9

5
1

-

903
464
155186
81410

1985

995
1390
487
180
66
31
16
32

3197
26453
634434
534014

1974

626
270
32
P24
6

1
1
s}

9548
435
170803
78272

1986

735
107¢
367
145
564
Z6
40

1975

252
164
101
1/
&

3

1

u

545
150
103%47
29713

1976

200
24
29
22

51326
13200

667
« 667

1977

3
1

PV I R e

o
-

40
13397
8521

1978

135635

1980

&N
36
35

- O

108
151
32976
29767

1981

178

THE SPAWNING

1982

382
122
51
27
28

622

537
116520

101239

ool

1983

829
290
105
45
24
25
1

1

1519
1090
242652

201760
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Table 2.7.7 Estimation of F in 1985 Division IVc + VIIQ HERRING (No in millions).

Age (winter ring)

Category Total
2 3 4 5 6 7

French Acoustic Estimate1 415.8 211,00 41.5 9.5 2.7 - 680.5
(November)

English Acoustic Estimate’  310.4 80.1 18.6 6.3 5.1 1.3 421.8
{December)

Total 726.2 291.1 60.1 15.8 7.8 1.3 1,102;3
Total at year end 574.2 242.1 48.5 12.5 5.2 0.8 888.3

(Adjusted by subtracting
half Q4 catches)

Catch in 1985 314.1  169.0 44.1 12.3 8.4 1.4 549.3

F 0.42 0.5t 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.



Taole 2,7.8

YIRTUAL POPULATION

AKALYSIS

HERRING IN THE SOQUIHERN NORTH SEA (FISHING AREAS

CATCH IN AUMRBERS

~

- 0NNV B

~

TOTAL

R 7 Y RN VA

O

TOTAL

1964

22.50
74.50
/0
5,90
-ul
.00
- Ul
.00

107440

uU&IT: millions

1965

25.50
60.50
32.64
2.10
2.41)
.50
- Ul
.03

123.6%

197¢

6.40
3.00
.70
«2U
.No
00
.00
-0

17.50

1900

54.80
.90
1.20
3.10

- 00
.00
U0
.00

69.U0

1978

2.8
4.00
1.20
. LU
.00
-0
.00
- 00

3.00

196/

42,40
15.4U
4.90
2.20
.10
L 00
.00
.60

65.0u

1979

21.60
9.00
.60

.60
.10
.00
N0
N0

© 36,90

1908

22.90
19.90
29470
1.50
3.00

«Un
.00

57 .64

1980

29.10
535310
30,20
18.40
1.70
50

U0

235,710

IVC AND

1969

161.80
8.80
5.30
1.90

«40
40
N ]
.02

178.65.

1981

222.60
40,40
19.30

6.70
3.30
- 60
.00
.00

292.90

VIID)

1970

£1.60
85,80
5.40
1.60
1.00
.10
40
.10

174 .40

198¢

20%.20
2¢1.40
26.50
0.80
2.20
1.50
.50
.U

460,20

1971

130.¢20
41.70
31.10
.70
.30
.60
.00
.30

205.50

19383

251.70
105.10
64,50
11.10
3.00
.50
.50
10

436,50

1972

135.10
29.30
9.30
5.40n

. U0
.00
.00
.09

178./0

1984

172.690
116.60
33.u00
22.060
2.0N
50
.03
.40

347.73

1975

43.30
115.10
55.00
7.40
1.90
.50
.10
.00

225.30

1985

"514.,10

169.00
44,10
12.30

g.40
1.40
.10
20

549.60

1974

24 .10
20.30
8.40
1.20
.10
.20
.00
.00

54,30

(4419

1975

127.20
39.60
5.30
1.80
.00
.N0
.00
.00

175.90




Table 2.7.9 YIRTUAL POPULATIOR AKALYSLS

IERXING [N THE SOUTHEREK NIRTH SEa (FISHING AKpAS

FISHING ACRTALITY C(OEFFICIENT UNIT: Year—i
1704 19265 1900 1960 19 0%
2 . l4 -85 .96 P 7
5 (V) «59 « 3 (U «59
4 e CF 157 T4 115 121
5 1.19 () e 8506 4 155
> «JO Fed3 <01 «{35 16
(4 AN | 6.0b .01 X 45
3 «ul -t LUl <0 <21
7+ -1 -0 .07 01 wiid
(s 6Ny =55 346¢ .29 51 /9
(6= 7iy . 61 5«81 o) | .05 .24
1976 197¢ 1976 1979 1240
2 2 39 -4 =015 «15 .70
L] S.26 -39 <11 .13 1.3
4 L4583 H4 2 b 19 T ac53
5 5.86 4.95 .Ul .16 V1e57
5 J.4b el .01 5 VL bt
/ «U1 «01 01 01 6.0U8
o .01 .M «1 .01 S0k ]
9t o« AT Ui 01 U1
( 2= 6)U 3.74 1522 «0& e il 1.08
6=/ Y Colh <01 01 <09 Se42

WVC ARD VTLE)

NATURAL

1909

Bdr
)
4
sl
: FEL S
U1
-1
«01

< &1
(7

19¢1

AT
« 00
Bl
el
. U8
.00
.01
U1

et
(b

MORTALTITY COEFFICIERT

1970

+ (9
1208
l.56
oVl
)
4.b4s
-3J1
AR

-39
2./ 1

1982

T.U06

LA |

. Gb
15115
Vo524

w8

e
6.26

.01

.01

- 87
5.14

1985

o1
.94
Sk
T.17
161
es 5S¢
1597
Ve 9#

1.07
1.97

T2

08
07
- 116
1.5
-0
.00
01
.01

- 060
00

1964
3

w8
<91

1.54
.96
.96

Bl
#90

o 10

19735

i
.36
3«76
4,21
e ll
6.8

«01

.M

c. 70
417

1935

.42
«51
.62
. 66
N3
97
<37
97

«63
«95

1974

.41
.43
1.5¢2
6.73
4.38
Sl

.01

.01

c,89
4o/

198u—=35

.65
.96
103
1.17
219
Z+55
.84
-84

1975

1.30
2o (.
237
V.87
<01
.01
.01
.01

eS8
-01

€01L



Table 2.7.10

HERKING LN

TAE SOUTHERN

STOCK SIZE Iisv NUMBERS

310MASS TOT

ALL VALUES,

ALS

EXCEFPT THOSE REFERRING
SrOCK DATA REFLECT THE STOCK SITUATION

UNIT:

UNIT:

VIRTUAL POPULATION ANALYSIS

millions
thousand tonnes

TO THE SPAWNING

USED: PROPORTIUN OF ANNUAL F BEFURE SPAWNING:
PROPORTION OF ANNUAL M BEFORE SPFAWNING:

&
5
%
5
5
7
]

i

9+

TOTAL
SP3 wd
TOT.B10M
SKS BI04

+ NIV S W

<

TOTAL WO
SFKS N0
TOT.3101
Sr3 B101

1964

180.3
145.9
31
8.8

..
o000 >

316.7
14740
45.6
25.4

1976

1u8.3
44.6

1965

A 8
142.0
5949
40
2.4
-5

.0
St
2575
98.¢
383
155

1977
55.¢

g B

1966

92,5
18.6
71.2
5.5
.0
.U
o)
-0

187.9
114 .9
29 .4
17.8

197¢&

6545
4e 0
6.0
sl
.0
U
.0
-0

1146 .3
95.3
16.3
1350

1967

vé.1
3¢.U
Vo3
6345
2l
.U
.0
«U

201.0
120.4
S¢e8
28,9

V979

159.4
50.6
54,2

4.5
si¥
«U
.0
-0

254,06
1955
36.86
s

1968

L2.7
46.8
T4 .4
2.1
5852
1.8

402.1
l45.4
6U.4
20.5

STOCK ARE GIVEN FOrk 1 JANUAKY;
AT SPAWNING TIME, WHEKEBY THE FOLLOWING VALUES ARE
1.000
1.000

1969

3154

19e1

623.5
93.2
3250
10.¢

-
)
e

766.9
41647
1053.¢

55.4

NOKTH SEAa (FISHING AREAS IVC AND VIID)

1970

3565.7
106.7
58.4
25.8

19682

4U9.5
3533
46 .1

626 .1
3135.2
1411
44 .9

1971

240,9
65.5
40.7

Tk
152
.6

314

392..0
160.9
59.¢2
25T

19853

519.4
180.2
11%.10
16.7
39
.6

.1

32.5
341.0
1210.5
Ly, 3

THE SPAWNING

1973 1974
75.8 751
151.1 7.8
ST 7 132
{7 142
raR: )
5 ol
10.6 s |
.0 .0
2585.6 115.5
49,9 5313
46 .4 16.4
{8 7.1
1985 1986

P59 Thrasnnrs
442 .7 5/0.2
99.8 240.5
6.6 48.6
14 .5 12.4
lob 5.2

n

.
@

o

1545 .4
BtE.9
22U.9
12549

PoL

1975

181.6
45 .1
6.0

e
oCcC oN

" e

254 .9
49 .3
1.8

6.4



Table 2,7.i1 VIKTUAL POPULATION AKALYS1S

AFRRING TN TAE NOXITHERN NORTH.SEA (FISHING .AREAS IVA 4 IVB)

CATCH IN NUMBERS UNIT: millions !
1972 1975 19¢4 1975 1976 197¢7¢ L1978 1979 19380 1931 . 1982 1983
2 1335 1301 749 415" 507 38 i 13 9 42 67 293
5 315 544 342 <20 76 183 2 1 8 16 9 111
4 121 95 - 11§ 135 49 10 4 5 2 20 7 41
5 23 5S¢ 55 55 >4 1 U 2 3 22 ] 15
6 5 29 2z 16 6 4 0 o 1 19 5 20
7 1) > 5 9 4 é 7] 1 1 18 6 12
5 1 1 2 5 1 1 v 1 0 5 3 A
g+ o} 1 1 1 ¢ v 0 v 0 1 1 1¢
foTAL 1706 2026 1293 55 Y44 245 v 21 24 144 106 515
19064 195
2 (o 909
3 241 1519
4 152 324
5 >4 112
5 19 35
7 23 1y
3 ! 13
I+ V7 16
1GT AL 1542 2446

sot



Table 2.17.12 VIKTUAL POPULATIUN ANALYSIS

HERRING IN THE NORTHERN NORTH SEA (FISHING AREAS IVa + IVB)

FISHING MORTALITY COEFFICIENT UhIT: tear=—1 NATUKAL MORTALITY COEFFICIENT = .10
19¢¢ 1973 1974 1975 1976 1977 1978 1979 1980 1981 198¢
2 919 1,091 1,162 1.285  i.180 .214 .016 .066 .052 .134 .084
3 £956  1.179 <855  1.c48 o152 .839 .01c¢ .009 L049 14 .034
4 .792 L7353 L7705 L8594 L9353 .18 <us1 .u35 LU19 .152 -06u
5 .4 88 L846 1,159 .938 .516 .27 .007 014 .00 .265 .07
6 492 1.244 <959 1.235 . 2Uy .095 LUt -002 .U06 216 073
7 L090 .596 613 1.43Y 1,325 .065 . 005 .047 L4025 .229 .091
; 3 791, 1.123 <825  1.uL80 .500 .610 U1 .618 027 130 LU50
| 9+ L7911 1,123 L825  1.0%0 .500 L670 .010 .018 L3927 .1380 .050
] ( 2= &)U 725 1.018 <988  1.12U L7116 .321 .uils .U25 LUs1 .176 L064
( 2= 6w S9UC  1.087 1,026  1.176  1.06% .512 .01/ LU34 <035 .158 071
|
}
| 1984 1985
‘ 2 . 205 2300
3 .258 L4900
4 -341 .400
5 .577 .400
6 .266 -400
7 .423 .400
3 . 304 L400
9+ L3064 400
( 2= U . 235 -380
( 2= 63 .229 .356

90L



» Table 2.7.13

AdER¥lns Ll TuE NORIHERL WOkTd SEA (FlSHiilo AREAS IVA + IVB)

STOCK SIZE Iiv wUMSCEKRS

3104A85 TCTALS

ALL valLues,
STOCK DATH, MEFLECT THE STOCK SITUATIOK

UNIT:

U%NlT: tonnes

vi®IJAL rOPULATIUN ANALYSIS

millions

JSEVE PRUPORTIVON OF ALNUAL F BEFURE SrAwilla:
PRUPORTION

2

B

A

5

5

/

9+
TOTAL WD
3FS Wi
TCTtLon
SP3 BIuA
P4

3

1

P

$

7

3

PYs

TGTAL iv0
53PS Wd
TCT.3104

SFS Blod

1972

¢255
540
251
(6

- PN W

3131
1299
563506
2584067

P2gh

4339
14641
532
160
35
(N
41

/s
313

0%¢/
4823
127¢598
277114

uf ALNUAL M

1973

2949
1%
191

95
42
/
¢
1

3197
1234
5L7150
5997

1985

36/0¢
5236
1628
555
11¢
59
42
50
3558
5460

1669825
1084688

1v74

1136
vl
2y

35
37
i
4
<

21ty
gto
442945
176¢22

1966

2465
19062
6zs
¢15

26
50

1y7h

5%0
321
c3y
95
24
1¢
5

¢

1274
5179
c5041(9
134124

SEFO2E SrAWNING:

1976

1212
149
3$3
38
34

6

3

1

15¢7
03?7
255856

12006v1

1977

2069
357
64
SU
X3
<5
1

1]

715
459
146550
782171

1978

13y
155
132
43
3]
59
21
LY4

Soh
3he
150951
117345

1979

2716
124

136 |

116
43
18
35

6

654
59%
150927
132855

EXCEPT THOSE REFERKING TU ThE SPAWWING STOCK ARE GIVEN FOK 1 JANUAKY;
AT SrAWNING TIME, WHERE3Y THE FOLLOWINMSG VALUES ARE
5710
57

1940

o6
14
111
119
103
59
16
4

192

657
169567
15038

THE SPAW«ING

1981

348
160
150
39
195
935
34
7

¥96
780
22U\t
174833

198¢

o74
el 6
129
117
68
76
67
2Z

1528
1313
530257
271788

198>

1900
/27
241
110

98
58
63
70

2¢67
2423
63¢/98
476291

LoL



Table 2.7.14

VIRTUAL POPULATION AKALYSIS

NCRTH SEA HERRING (FISHING AREA IV)

CATCH IN NUMBERS

+X NGV LLNN=O

0

TOTAL

[

T WwNOVSWN—

~

TO0TAL

1959

1609
4954
488
497
233
49
129
32
219

3451

UNIT:

19438

0

3
247
672
328
601
487
40u
252
665

3655

1960

195
2395
114¢
1967
166
168
113
126
129
142

6539

millions

1949

0

0
478
644
596
8¢
652
462
414
623

3956

1961
1269
556
1889
450
1456
124
153
61
50
88

5917

1950

535
1039
617
U
254
231
195
402

3661

1962

14¢
2747
<ty
97
335
1632
127
145
8o
144

_5e¢18

1951

462
660
959
1255

650

262
142
206
239

4815

1963

443
1262
2941
177
158
81
230
22
42
51

b4er

1952

722
1346
576
610
652
464
230
166
388

5160

1964

497
2972
1548
2243

148

149

95
256
<6
58

799¢

1953

150
1023
1522
1005

474

386

473

¢r8

1%

275

5542

1965

. 15¢4
3209
2418
1525
us9
145
152
118
415

78

7854

1954

219
1451
1493
1111
591
561
330
379
194
317

6445

1966

375
1333
2570

741

450

890

45
65

236

6850

1955

164
2012
1951
1032

479

357

252

1¢0

109

106

6581

1967

645
1674
1172
1365

572

298

593

68
24
173

6241

1956

96
1697
1560
1221

516
249
194
104
194
188

6228

1968
859
2425
1795
1474
621
157
145
163
14
92

1146

1957

279
1483
1644

156

644

344

207

147

100

153

5737

1969

112
2503
1883
296
133
191
50
43
44
25

5264

801

1958

97
4279
1029

999
322
461
147

75

46

¢

7526

1970

898
1196
<uU03

834

145

50
61

1e
12

5249
ctd,



ctd. Table 2.7.14 VIRTUAL PUPULATION AWALYSIS

NCRTH SEA HERRING (FISHING AREA IV)

CATCH IN NUMBERS UNIT: millions
1971 197¢ 1975 1974 19/5 1976 1974 19738 19¢9 1930 1981 1982
3 684 750 289 996 264 258 257 130 542 772 7589 9557
1 L4379 3341 2568 546 4ol 1e? 144 169 159 161 334 340
2 1147 1441 1344 s 542 902 45 5 34 108 264 268
3 663 344 659 562 260 11/ 136 6 10 92 57 2350
4 238 131 150 126 141 52 11 5 10 32 40 34
5 44 35 59 50 57 35 ’ 0 2 22 29 14
] 31 5 31 22 15 6 4 s} 0 2 23 4
7 et U . b > 9 4 [4 U 1 1 19 8
4 b} 1 1 2 3 1 1 0 1 [ 6 4
?* 12 U 1 1 1 U U U 0 0 1 1
TOTAL (7 6040 4907 31¢&9 3053 1402 656 315 759 1211 8773 1U963

AN wZIGHT AT AGE OF THE STOCK

1963 1984 1985

0 1U0>0 2190 1293 1947~85
1 1147 560 1620
2 545 970 1225 d o 15.000
3 216 422 1188 ; 50,000
4 105 195 568 p 155,009
5 26 78 124 18741590
5 4 223,0u0
5 ) ¢ 44 ‘
5 239.,0u0
14 13 24 20 :
6 276,100
3 11 1 1> 7
I+ 12 18 16 ‘ €99, uu0
< JDS.DJ”
TOTAL 121¢8 44692 5908 9+ 512.0ud

601



Table 2,7.15 YIIPSAL POPULATIUN ARALYSIS

NCRFH 3SR {F20I%6 (FISHING AREA 1V)

FISAIAS ACeTaLITY COEFFICIENT unNlii: Year-—i VAETALLE WATUKAL AJRTALITY COEFFICIENT P
1947 1948 1949 1950 1951 1952 1755 1954 1755 1956 1957 1958
B] - Uy B « LOU « UDU - U0 = 0L «Uuo «ull -Ju8 -UJ7 «u05 0006
1 . 0un . NN0 o L) .0NY 063 . 1Y5 112 14/ «LOR «215 331 «189
P4 <145 .759 081 L1354 204 564 550 551 417 2578 474 .590
S5 165 4.4 « 159 22/ e35¢ W lh40 L4448 492 « 587 . 449 o bbh «h24
4 .138 170 i Le0e o415 $ 525 292 459 25061 .502 401 .315
5 . 2ed «lbd L1597 o218 <91 551 .51¢ e 537 457 . 237 501 <494
6 2lh L2935 L3598 b0 19 522 L4610 424 .354 L461 .366 181
7 .53% - 205 441 e 22U . 134 -585 289 595 o259 220 672 «190
K 25409 . 500 .500 031D .300 .300 .300 .300 .500 530 300 400
g+ « 30 =« 50U « Y =« 31U « 311 «SL0 e300 «500 « 500 « 3500 300 <400
( 2~ o)du .198 .2N5 .210 <04 334 . 371 «363 413 391 419 3597 421
« 2= 9y . 241 e223 4.-Y4 echs .283 .3z4 .558 407 349 355 2407 .587
1959 1960 1961 156¢ 17965 19¢4 19065 1966 1267 ° 196¢ 1969 1970
J » (U0 015/ N ry U0/ 120 17 ~U10 .Ul3 Us4h «045 -011 Ub4
1 L2964 .329 L1178 124 2167 -390 .319 243 365 .378 409 <358
4 <494 «506 101 e «349 . 449 «377 677 478 1.4 67 =880 1.085
3 .546 . 331 .3566 642 234 430 765 .732 . 857 1.%925 - 945 1.306
4 <476 520 «587 416 .21 .562 «l e 567 «909 1.071 870 1.519
3 552 .25 372 s491 L1438 .297 634 324 .613 1.174 1.054 3865
] 431 .256 L3505 er 11 101 233 b9 «366 .979 1.11%8 1.526 1.0/9
7 197 L4273 2193 .592 227 243 1Y 356 1.295 1.432 1.110 1.U000
3 «S5u0 « 500 - 30 « 400 « 500 e300 «c/U 690 « U0 < 9]0 « 200 1.090
I+ .30 300 500 o4y 300 400 2670 .690 .700 .¥20 .900 1.010
( 2= &) 24D e 554 <438 .51 €33 «354 efUJB w055 <303 1.551 1.055 1.131
( 2= 9y .593 . 337 2373 495 249 .35¢ . 665 613 - 889 1.249 1.023 1.08¢
ctd.



ctde Table 247.15 wrojual rPIrPULATION AWALYSIS -

SAORTH 374 Hene 15 (FESHTIANG AREA 1Y)

FISHIRG HOPTALITY COFFFICIENT uslt: vYear=) VARIALLE WATJFAL MORTALTITY COEFFICIENT
i971 19/¢ 19¢> 1974 19¢5 12/0 172704 19728 19279 1930 1931 1932
) .42 L NPy LU o127 .18 150 .0%0 el 121 507 -S547
i EYS . 699 -« BUY -2 PR ey Wl o257 230 DY .200 .199
2 . 975 907 1e105 e ity 1a50% PR 2351 “U25 M) 557 . 528 olbb
5 leld6 o455 Vab (b . 9L 1.564% t.2l 7 1.58% 03¢ 260 « 339 .266 468
4 1.2u2 9/ oL «Y9sc fal95 1.715 (5 U946 17 o247 257 .22¢2
> 1.056 .531 . 745 1124 1.057 1.274 T.136 010 047 212 3521 .126
o 2.4¢6 L4859 Tees? T.uSs lacoé «%91 <410 LU0 U7 «Ub0 319 105
4 2.0Y5% LY . (25 012 1.0 1,415 4l .28 - 564 L3058 . 794 154
3 SUND 1. ¢ (YN 1oLl 1. 000 1.0LU . 3UU <190 - 100 «590 300 «500
[Ad PRID R 1.0 T.LU0 1.L00 i U0 1.000 .U 100 190 .300 .300 .300
( &= ¢y 1.5143 «1¢ 1.740 l.u7y Te451 1.5U08 2643 «Ub/s «U59 «ch9 .98 .233
( 2= 7)u 1,206 . /05 T.053 LY9> [T 1244 692 058 <110 .258 «561 240

1983 19¢4 19e5

i} .99 <03 b

i L1560 L0758 LB

4 205 . 224 PRIt

3 . 283 L300 410

4 <559 e 587 «410

5 « 240 L4355 NARY

A . 2067 284 LY

/ .202 J4b2 410

3 3N 32U «410

It «5UD . 320 ARY

C ¢= ¢)J aC3> «320 « 29U
( 2~ v)d4 . 244 . 339 39/

Lt



Table 2.7.16

VIRTUAL POPULATION AKALYSIS

NCRTH SEA HERKING (FISHING AREA IV)

STOCK SIZE IN NUMBERS

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY:
WHEREBY THE FOLLOWINS

UNTIT:

UNIT:

tonnes

millions

STOCK DATA REFLECT THE STOCK SITUATION AT SPAwKING TIME,

USED:

J

1

4

3

4

5

[

7

3

9+

TOTAL NO
3PS N
TCT.BIOA
5PS 8104
0

1

2

3

4

5

4

7

3

9+
FOTAL N9
Srs N7

1947

53879
118535
39u1
25809
39498
2771
53592
1576
2554
2767

74379
179738
6372120
4330370

1957

32958
39935
15246
14135
1375
824
633
[4')]
553
334

612038
152¢0

1943

271438
14310
5320
3061
2201
29350
2008
2279
1018
268y

622 62
16187
607522¢%
5801803

1960

A5556
12124
im0
/313
636
(7>
524
53¢
520
574

34215
10108

1949

Z2iU6
987
6428
4585
215¢
1680
2081
1355
1674
2521

55149
16600
5043968
37430660

1901

(4122
2901
391y
1642
4752

418
561
S6/(
226
5354

89508
1586

1950

29186
8555
4488
5361
5557
1553
1¢438
1265

(89
162>

58L05
14548
5193658
3501¢70

196<¢

32245
26553
114
17160
1031
4920
261
539
274
¢ré

66752
5391

PRUOPORTION OF ANNUAL F BEFORE SPAWNING:

PROPORTIUN OF ANNUAL 1 BEFORE SPAWNING:

1951

31¢22
10958
3753
3552
38066
2615
1150
8i9
832
9645

59785
12557
4885516
¢3120e0

1905

5010¢
1730
10532
152
53C
A}
1618
116
n
<ué

62735
11329

.06/
667

1952

36013
11486
46ch
2769
2305
2309
1769
iz
569
1570

04258
1163¢
41329220
264354062

1964

46240
1306
4478
67¢ce
512
6us
460
1246
4
183

75560
10258

1953

41730
152438
4695
2908
1959
1508
1441
1160
4106
111

(U514
1026¢
4602562
2298155

1905

25150
167 ¢e
3962
2586
395¢
325
409
344
Kb
168

5451)5
(075

1954

34528
15283
5290
2992
1681
1323
998
583
/36
1282

65046
9749
4532572
2147613

1960

21745
9161
5462
149¢
1C 88
1654

155
226
200
495

41658
6574

TCT.B104 45032950 34089561 57729U7 3585¢45 3355170 41434669 5807402 <5/73557
eNG6 (26 2N21763 1475471 1242469

ks

104 2472822 2044210 1/57742 1195014

VALUES ARE

1955 1956
34428 2u500
12575 12570
5929 4321
3571 3535
1655 2
961 1044
855 551
591 554
441 421
427 /58
612352 46526
9U353 9286
3973971 3661400
1364262 1945506
1967 1) 68
30671 30009
7l67 10918
3228 2423
2512 1811
649 985
559 257
656 224

97 223

143 24
504 161
46586 47005
4164 2149
2445651 2172170
909367 425777

THE SPAWNING

1957

97261
7486
4550
2150
2042
1386

/09
314
402
620

1169206
8616
4534222
1/82986

1769

162R7
1U553
5357
505
239
505
66

66

438

44

31472
2365
15/90671

409271
.

48§

1958

24599
35618
<417
2565
1248
1237
928
445
145
230

69431
640¢
4083526
13563181

197ii

32887
5927
3151
1£6U
178
91

96

1s

20

20

4564 ¢

21o
1617735
350657 ctd.



ctd. Table 2,7.16 VIRTUAL POPULATION ANALYSIS
NORTH SEA HIRKRIN3 (FISHING AREA [V)

STOCK SIZE Tiv NUMYERS UNIT: millions

370:1i48S TOTALS UKIT: tonnes

ALL VALUES, EXCEPT THOSE REFEKRING TO THE SrAWNING STOCK ARE GIVEN FOR
STOCK VATA REFLECT THE STOCK SITUATICH AT SPAWulInG TINME, WAExEJDY THE FOLLOJING

JSEL: PROPORTION OF ANNJAL F BEFGTE SrAWwNIMo:
PRIPOCTIUN OF ALNUAL i DEFJIRE SFAWNLUS:

1971 1972 1975 i9/4

J 20154 1721 3¢50 13181

1 f1607 w22y 5476 2868

4 1397 2516 P4¥2.74 118¢

Z 965 835 PANd [F3414]

4 3d9? by <5y (A

5 43 oh 101 &b

] 55 14 4 S0

14 39 K o 11

3 ) Z P4 >

’+ 0 1 1 2

TCTAL w9 41148 29346¢ I1{550 51t s
SrS ND 16565 1598 1241 ulb

TCTL3L01 1544573 1504705 1UISE65  (9356¢
SES Glea 4251401 </4itr <eBLod Io3uny

1943 1784 1res 19806

8] 49652 h5993 43425 0
1 1ot 11514 146889 truss
2 2450 5110 4edl Yobht
3 242 170¢ 309% 319<
3 355 629 1145 cé20
] téo 231 »86 c8/(
5 132 91 155 252
/ >% 7 6¢ 31
4 44 41 41 3¢
9+ 49 68 5u 54

TOTAL ) 65213 55575 /5¢ 41
StS NO 23065 9504 BYAREY
TOTL3104 2321355 2621125 3355v4¢s
SES BI04 521806 9677 1e 1196440

1975

2¢ers
5115
(55
342
)l
/1

3

11

6

2
95Ul
453
574946
34 00¢

- 667
.667

1776

21038
AL6
12¢¢
174
co
50
i1

3

[4

1

43L5
At
520867
sUbL S

1977

3260
661
clt
259

11
15

g

4453
9y
Tei/03
53959

5¢13
154
205
1635
59

W
[V W VA N

4i by
44U
188897
743858

T JANUARY:

1979

7406
1199
565
181
142
34
<9

3

7

1

9550
650
312291
119700

THE SPAWNING

VALUES ARE

1740

10347
2434
396
298
154
119
42

26

2

0

14518
759
484286
1406004

1981

30124
3534
98¢
256
185
109
ST

36

2é

4

35344
114¢

19382

Sulué
6675
150U

644
17/
128
/2
57
15

4

59175
1067

¥37409 1520154

214U97

508286

€l



Table 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

v - 75 138 179 206 215 243 263 257 276

Total - 7 139 175 205 226 246 276 279 305

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

III 1" 87 117 163 191 222 233 284 230 -

v 17 82 128 156 175 196 199 224 235 261

Total 14 84 130 163 189 199 223 232 247 248

Ivb I - 12 75 117 141 159 165 184 198 238
II 5 3 135 169 201 215 241 259 260 259

III 9 63 134 190 215 227 228 260 285 297

Iv 14 80 124 155 174 191 201 222 236 242

Total 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 - - -

111 - - 85 154 177 187 196 - 191 -

v - 84 114 139 1m 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




Table 2.8,2 Comparison between mean weights at age in catch of
North Sea HERRING from earlier years and 1985.

IVa/Ivb Iva Vb 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 -1
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 2711 270 267 270 -1 -4 -1
9+ 271 293 291 293 +22 +20 +22

IVe + 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

1Plre—1985 values taken from Table 2.16, Anon., (1985).



Table 2.9.1
tist of input variahles for the ICES prediction progran.

HERRING — OIVISIONS IVA AND IVE
The referencs f is the mean F for the ages jroup range trom 2 to &

The nunder nf recruits per year is as follows:

Year Recruitment
1¢80 . $5430.0
1987 5¢C3.0
19338 ¢/ Ul

proportion of F (fishing mortality) effective before spawning: .67008
Proportion of @ {natural mortality) erfective oefore spawning: .6700

vata are printed in the following units:

Number of fish: i millions
deiygnt ny age jroup in tne catcn: kilogram
Jeight hy age Jroup in the stceck: kilcgram
Stnck oiomass: thousand tonnes
Catch weight: thousana tonnes

+ + + + + + + +
H H v fisning: natural| maturity: weight inl weiynt ini
i agel stock sizai pattern! mortalityi ojivel the ce&tch! the stocki
tmm—nmt e ———— mmm e m e m—-———f . —————————— temmme———— e —————— - - ——————
' 23 545uUed <3 «1ui g -1331 « 13538
i 38 2465, 4} <101 14001 L1711 L1271
i 43 1965.0% NDH «1J8 Tau0i «cUul 2003
h 51 625,03 <40 <100 1.000 2164 2164
: bi 21543: NAVH <10 1o LU e C35510 «d354
i 7 634014 43 2100 1.000 .2011 2511
H H 36404 S H «TUl 1.098 «20 U I X44'H
L 564471 SN 00 10914 «2¥35% 2933
tm————t + + + + + ———1




Table 2.9.2
List of input variahles fnr the ICES prediction program.

HFRRING IM DIVISTIONS TVC Allv vIIL
The refarence F is the wmean F for the age group range trom 2 to 6

The numner of recruits per year is as follows:

Y2ar Recruitment
1636 UL 0
1987 803.0
1933 (000

Proportion »nf ¢ (fishing mortality) etfective before spawning: 1.0003
Propnrtion nf 4 {natural mortality) effective before spawning: 1.0000

«
pata are printed in the following unite:
wumber of fish: millions

Weight by age group in the catcn: kilograa
deight Dy age group in the stock: «ilogram

Stock oviorass: tnousand tonnes

Catch weight: Lthousand toinirs

+ + + ——— + + + +
H | v fisnings naturali wmaturity: weight in: weight in:
i agai stock siz=! patterni mertalityi ogive! the catch! the stocki
et e B
H 24 oUd.Us « 651 - Hih 1.0U8 A EH « 1263
1 313 57C.20 1.0018 L1010 1.0 L1240 L1610
' 43 240451 1.0018 AR 1eiidd 1481 L1210
\ 5. 4d.51 1.2010 L1014 (R 700 <2154
H 6% 12461 1.2 R [RYUtH .08 «251%
i 7i 5.2 1.20: S 1.0 AT .2324
H 3 o314 1.211 R feauui U7 25210
A .24 1.200 2100 1,301 LAY30 .23210
+ +

t
|
]
|
+

+ - + + +



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
B T e MRS o B
No further 0.04 228 199 6 F0.1 0.14 339 270 31 406 321
catch in 0.5!—‘86 0.29 235 61 365 249
1986 after Fog 0.58 182 106 303 160
1 Apr 1986 Fgg 0.63 174 113 294 149
Catch in 0.58 228 124 70 Fo 4 0.14 250 201 22 328 261
1986 = TAC O.SF86 0.29 176 44 298 206

Foe 0.58 138 76 254 137
Fge 0.63 132 82 247 128

The data unit of the biomass and the catch is 1,000 tonnes.
The spawning stock biomass (SSB) is given for the time of spawning (31 December).

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

The reference F is the mean F for the age group range from 2 to 6.
Both sets of 0.5F86 and F86 options in 1987 assume the TAC option in 1986.

8LL



Table 2.9.4 Input variables for catch prediction
for the total North Sea.
Recruitment (millions)
Year 2-ring i-ring

Assunption 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
N Stock size (millions) at 1 January 1986
ge
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.)

1986 1387 1988
Catch Manage- Catch
- ment _
F2_9(u) SSB 1-ri  »2-ri 1 option  Fy gy SSB t-xi  32-ri I SSB
Assumption 1 .y = 0. oy d = 0.
Assumption 1 F(1-r1) 0.5 x F(1-rl) in 1985, for both 1986 and 1987 = 0.085
0.36 1,292 36 534 570 F,y 4 0.13 1,873 20 269 289 2,320
nax 0.33 1,646 20 625 645 1,732
Foq = Fge 0.40 1,579 20 721 747 1,578
817 85
Assumption 2 F(1-ri) = F(1-ri) in 1985 for both 1986 and 1987 = 0.17
0.33 1,314 70 500 570 E, , 0.13 1,864 39 256 295 2,270
Fm;x 0.29 1,679 39 547 568 1,788
Fgq = Fgg 0.40 1,565 39 719 758 1,527
. - 3
Assumption 3 F(1-r1) F(Z’Il) in both 1986 and 1987
0.31 1,331 97 473 570 FO 1 0.12 1,862 22 240 262 2,288
Flax 0.25 1,713 44 472 516 1,867
Fg9 = Fgg 0.40 1,554 67 114 781 1,41
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Table 3.2.1 HERRING in Division IIla.
1976-85.

members. )

Landings in tonnes

(Data mainly provided by Working Group

Country 1976 1977 1378 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 2,785
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 IIla

Total 114,336 111,456 197,996 204,742 242,485
Unallocated §7,000 35,344 - - -
Grand Total 171,336 146,800 197,996 204,742 242,485

‘Preliminary.



Table 3,2.2 Catch in numbers (millions) at age, for

121

that part of Division IIIa, catch that
was sampled in 1985.
Quarter
Winter rings
I IT III iv Total
(¢] - 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 33 526 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 I1Ia
from acoustic surveys during August/September
1979-85.

Numbers at age (millions)

Winter

rings 1979 1980 1981 1982 1983 1984 1985
0 577 482 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
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Table 3,3.2 Estimated abundance (numbers at
age in millions) of herring in
Sub-divisions 22-24 from acous-
tic surveys during August-Sep-
tember 1984-85.

Winter rings 1984 1985
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 Novembexr 1985

[¢] 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 IIla
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 15.5 0.85
2 15.5 0.60 18.0 0.40
3 17.2 1.0
4 17.4 0.80 19.6 0.20
1983 1 14.3  0.27 17.0  0.73
2 14.4 o.M 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  0.9%4
1986 1 13.3  0.30 14.0 0.70 14.9 0.25
2 13.1 0.25 14.0 0.50
3 11.5 0.04 14.4 0.9%6
4 11.8 0.08 14.4 0.92
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Tahle 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
1977 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)
(1 April to 31 March).

by season

(Data provided by working Group members).

German  Germany Nether- Un-~

Year France Dem.Rep. Fed.Rep. Ireland 1lands Poland USSR allocated Total

1976777 1,317 147 36 5,864 1,324 257 826 - 9,771
1977/78 95 - 96 6,264 1,378 - - - 7,833
1978/179 8 - 220 8,239 1,002 - - - 7,599
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 - - 7,000 890 - - 14,009 22,579
1985/86' 622 - - 11,000 - - - 4,509 16,131

1

Provisional.



Table 4.2.3 VIRTUAL PUPULATIUN ANALYSIS

AERKING SOUTH AND SOUTH WEST UF IRELAND (FISH AREAS VIIG=J) (Seasonal catches.)

CATCH IR MUMS3ERS UNIT: tnousands

19¢5 1970 197 ¢ 1978 1979 1980 19381 198¢ 1983 1984 1985
17 12764 15317 2159 2300 11335 7162 39361 15339 11434 16456 14168
2 154¢9 111135 12510 15585 1591> 3395 £1¢85 42125 87¢53 . 78324 45117
3 10743 7286 8610 11943 12599 11726 21861 X728 22875 34672 28672
4 (333 /01 528U 5583 5056 6585 55U5 4317 2( 55 15547 12067¢
5 2006 2872 i5¢5 15841 2839 2812 4458 1497 1579 2066 1624
;] 35¢0 4785 1898 1470 1316 2204 54356 1891 444 915 180
7 1644 1930 10435 540 1285 &4 795 1670 315 317 67
3 1156 1240 385 658 551 1262 315 355 790 195 137
7+ 1194 1769 4¢0 482 635 565 866 596 261 152 108

TOTAL 69813 51370 59944 38052  3¢957 03593  9/86U  7/598 127589 140624 102947
Tonnes 15588 9771 7833 7559 10321 13130 17103 13042  21iB1 22579 16131
sop | 114 99 104 98 103 109 103 95 93 99 102

sZl




ode JI?2FJAL POPULATION AnALYSIS
Table 4.4.1 B¢ M = 0.1 - adults

HERKING SOUTH ANO SOUTH WEST OF IRELAND (FISH AREAS YIIG=J) M = 0,8 ~ l-winter-ringers

Seasonal. o
FISAING ACKRTALITY COEFFICIERT uilfl: Year-i VARIALCLE NATURAL (JORTKLITY COEFFICIENT o

1945 1976 19¢7 1v78 1209 190 19¢1 lyal 1943 1934 1985

1 B <15 <10 i -1y 11 .le o114 U3 $03 -07

2 -1 «35 .24 .35 45 63 . 80 .55 .49 .53 .17

3 .08 Y3 . 4b hu .55 /0 1.2c .30 .58 .53 17

4 03 55 .65 o5 .51 .56 .90 .87 .55 .72 17

5 .03 48 21 .36 47 27 P74 -59 .01 «76 17

) .07 .73 -2 27 .51 .71 .54 .91 .18 1.07 A7

/ 2 o7 LY .50 .55 1.07 53 .49 Y4 .28 C a7

d 4 37 38 e 49 <60 . 8¢ 40 .40 .30 .17

9+ 4% Y .58 58 .47 .00 . 8¢ <40 <40 - 50 17

€ 2- 8 58 bl .36 AT .67 . 80 .70 W47 .51 17

C 2= 724 .00 43 e30 53 49 -4 .92 61 .51 .36 17



Table 4.4.2

AERKING SCJTH AND

3TOCK SILE

VIRATUAL

3OUTH

Ta dUIBEKS

3T0OMAZS TG

ALL vaty:s

STOCK vATP, REFLECH

TALS

JAIT:

s EXCEPT TUACSE

USED: PRUPORTIUN

i
¢
3
;
+
b}
4
?
3
i+

TCTAL ¥
SES i
TCT .00
SE3 310

1945

T1dosuh
33891
5/653
loow/
2J111
(511
53576
3110
5044

2595u3
Thobsn
DEFA}
23141

UF ARNJAL ¥
LHOPORITON OF AXNNULAL

177¢

14109¢
37569
2760y
17239
7900
2879
s46¢
4211
5992

REEFY]
L2546
293583
€3¢0

unlt:

tonnes

REFEFRLING

CEFUKE

PUPJLATION ANALYSIS

tnousanaus

Ty Tk SPAwnIdG

2 sCEOTE SIAWNING:

1907

1y 84085

54740 .

I Y2
11560
g9635
LieY
belh
1co?
1557

LoilsSe
124109
3553138
<4517

P9l

Yeels
4(943
5169y
14Uy
2474
oollo
i
Zth>
Sl

1189«
135612
35919
25u8y

17 (9

155740
294831
3595
el 39

$0e21
3455
45¢7
1439
1715

/38501
121535
Y+ Y4
£e535

STOCK ARE slvel
THE STOCK SITUAITON AT SeA~4THG TICL, WHEKE3Y THE FOLLOWING VALUES ARE
SrAwdlida: 200

«S5LU

17ty

100454
6/1¢s
2907
106008
12443

452c
137y
2%¢h
130¢%

22906LU
141505
3¢542
Zh 6ol

SEST UF IZ2ELANG CrI3d ARFAS VIIG=J)

1931

2072925
4ubk?s
52¢72

964
ol 80
3591
2006
584
1615

395610
175150
54740
¢r6l9

Fon 1 Aprdl.

193¢

546121
104939
16555
3020
3534
3500
4521
1064
1e93

67Un29
51135248
92196
43928

1935

572627
255493
54315
ofl/¢
3¢52
1731

1292
2574

629 .

L3896
437546
135304

(450Ul

THE SPAJNING

1934

697619
294114
130375
21652
5439
1450
1349
(39
615

11528521
64Uc¢40
138565

86735

1985

503052
502835
172451
g5090
1224%
1203
450
r4V)
705

375951
6438047
127455

238609

1986

0
126964
231176
146913

54956
9546
y22
345
1240

Lzt



Table 4.6.1
List of input variables for the ICES prediction program,

CELIMIC SEA AWD DIVISION VIIJ HERKING
The reference ¢ is the mean F for the aye ygroup range tfrom < to 7

The nuaher of recruits per year is as follows:

Year Recruitment
1986 214002.0
192 214000.U
1928 214200.0

rroportion of F (fisning nortality) effective oefore spawninj: 2000
Proportion of  (natural mortalicty) effective before spawning: 5000

pata arz printed in tne followinj units:
Numoer nf fisn: tnousands

Jeignt by age group in the catch: kilogranm
weignt oy age group in tne stock: kilogran

Stock biomass: tonnes

Catcn waight: tonnes

e m e e e e e e sm e et Cm A cr e et m e e et e e r . —e- f e ————-—————
H H i fishingi naturali macurity! weight int! weight ini
i age. stock sizei patterni martality! ogivel the catcni tne stock:
o ——t + + + + + +
f 1 21430J).04 2404 =501 201 1040 <1040
H 21 125704 .01 1.0u1 060 1.uul <1521 . 152%
H 50 237106, 1.0% L0 1000 <1091 L1871
H 43 14621540 10U} «lul [IYI'H ALY 2143
i 51 54956,01 1.00% el [P 2500 2304
: 6i 9360.41 1.JU4 - 101 1«00 <508 2500
H 7 722.0% 1.024 100 1,008 54 <2541
H R 24301 1.00% : R RTH [(RY*H <202} «26¢2%
H 7+, 12493.0) 1.004 L1010 1.0n% 20641 o264
Fm——t + + + + + +




Table 4.7.1

Effects of Adifferent levels of fisning mortality on
catch, stock biomass and spawning stock bionass.

CELITIC SEA AND DIVISION VILJ HERKING

+ e e e e e e e e e o e et e — e ———— -+
H Year 1986 H Year 178/ H Year 1938 H
R el et T L L PP b P ——— tomm——— fmm e ——— tom——————— et ——— 4 om——— -t
t fac-i ref.i stocki spe.stockd i fac-i . ref.i stock! sp.stocki H stock! sp.stock!
v tord Fi biomass: biomassi catch: tori Fi{ biomassi Liomassi catch! biomassi biomassi
b ————t + $——— + pm————t + + EE R e d L tem———— ——4
H o2 2103 1351 111 161 23 Y 1541 111 161 1518 1U81:
H H ' 1 H H .21 174 H 1104 164 1304 1061
H H ' H H i « 14 o141 H 11118 154 13351 110l
o m——— - — tmmmme v—— Porrm—m - tmm———— o ——— tom————— tmmmee——— tmm——————- P mm - ——— tom——— -———

The data unit of the hiomass and the catch is 101)0 tonnes.
The spawning stock diomass is given for tne time of spawning,

The spawning stock bicmass for 1938 hes heen calculated with the same fishing mortality as for 1987.

Tne refarence f is the mean F for tne age yrosp range trom 2 to 7

621
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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 -
Norway 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 ARALYSIS
HERRING IN THE MORTHERN PART OF VIA

CATCH 1.4 KNUMIERS UNIT: thousands

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

1 233758 16994/ 8U1665 51170 309016 172879 69055 34836 22525 592 1¢86¢ 36740
2 2N3454 572615 804097 235627 124944 202087 319604 47739 46284 225 1335 77961
3 359711, 560348 219502 808267 151025 8§9066. 101548 95834 20587 122 452 105600
4 1397138 357745 63069 131484 519178 63701 3550¢ 22117 40692 31 246 61341
5 55320 113391 85920 65071 82466 188202 25195 10083 6879 21 62 214673
6 205462 54571 37541 S5404¢ 49643 30601 /6239 12211 3833 12 43 12623
7 27141 181592 13377 18242 34629 12297 10918 20992 2100 7 40 11583
3 32860 18042 100938 6506 <e470. 13121 3914 2758 6278 2 3 1509
9+ 30651 36395 20465 32223 21042 13698 12014 1486 1544 0 1 1326
TOTAL 1293055 1864640 21465/¢ 1401232 1314453 785652 654037 248056 150722 812 15049 329956
1982 1983 1984 1985

1 13304 81923 2961 46523
2 250010 77810 253291 79428
3 72179 92743 66857 1696E&1
4 93544 29262 46965 19866
5 58452 42535 20057 17397
6 25580 273138 1550 . 7578
7 11516 14709 12478 7661
8 13814 8437 5940 378/
+ 4027 3484 2629 2494

TOTAL 540426 383221 426426 5540615

et
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Table 5.1.3 HERRING in Division VIa (North).
Scottish bottom trawl survey indices of 2-ringed
herring catch rates and acoustic survey indices of
the same year class.

Trawl survey Year Number of 2-ringer Acoustic estimate
year class 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 Aga : weignt in @ weight in the catch :
: (Rinys) : the stock @ 19¢0-L1 @ 1%82-04 $1965(Cobsa)198s(fit.):
H 1 : 3.091 H J.690 : J.N70 H 0.075 @ 0.06v @
H 4 H D164 : Uelc1 : Uel4U H Uat11 2 Jea103 @
H 3 : .20 H 3,100 H Ualr> : 0.1¢9y @ 0.134
H 4 : Uads3 H Uelrd : Ue2U H Uelre U.7¢1 @
H 5 : 0,246 : [A T : J.2351% B C.1720 : Jelde @
H o H Ua.e52 H Jaduo : Jed5S : Ua195 1t [ A B
: ¢ H 0,258 : J.2%08 : J.200 H C.2ie 0.215
: 3 H e b9 H J.dlb : Ual b H CeccU ¢ Jeded 2
: 9 H 0.292 : Jee2b H J.29Y H C.256 @ d.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
indeyx from LPE rrom VPA
1973 ik 2ob 413
1974 s 2G5 20
1975 35 ) 126 125
1976 iy 53 0
197¢ iy 185 (3
1275 35 117 . 74
19¢9 Tus 94 U6
1960 144 168 109
1931 215 254 18
1982 15y 10 12
1935 or 1 14¢
1954 213 167 264
1935 23 206 ¢33t

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



Table 5.1.6 VIRTUAL POPULATION ARALYSIS

HERRING IN THE NORTHERN PART OF VIA

FISHING vVIORTALITY COEFFICIENT UNIT: Year-—i NATURAL MUOKTALITY COEFFICIENT = + 10
1970 1971 197¢ 1975 1974 1945 19706 197¢ 1978 1979 1980 1981
2 o <491 544 w2 IS5 561 BT 609 DD +298 001 . 004 .526
5 <454 1.195 «55¢ 000 (97 895 1.201 534 «2 10 .001 .002 «568
4 <441 - 905 «24U 0G24 892 «358 T.009 825 ATES < U0 . 002 554
5 L4b2 624 496 2592 415 . 861 L5852 (95 260 . 000 001 247
6 -528 <984 “hbs 000 1«2U5 <950 944 1.265 12 U2 .00 216
7 .625 ) 608 «359 064 1..023 . 760 052 665 .002 . 006 .212
8 <408 - 899 <480 «59¢ «879 «355 «985 <028 e5653 001 . U01 .28
I+ . 403 . 899 4480 +997 L5679 . 355 .9 85 626 563 001 001 228
G 2= 7 «413 « 79U <4061 «560 «3(Z « 397 -706 «( 54 «4(8 «U01 .00< 287
K2 = 0 DD o175 383 «576 054 «855 .70¢ «954 o527 - 001 -L0s 524
1982 1985 1964 (RZ ]
2 «'651 «3206 s 48 «<10
A « 501 La4h 7 «455 210
4 =570 TS -38U E Y
5 e i | <455 <504 a2 vy
6 PR 559 LY/ «<1U
7 AL <430 Jhb «210
3 « 515 - 500 <30 21U
I+ « 5T3 .500 280 210
R T 497 <430 262 «2T0
( 2= £1)id v 208 407 CRPAll 44 200

€EL



Table 5.1.7

AERKING

STOCK STLE Tw

VITIUAL POPJLATION

Liv TdE NokKIHER

WUMBEDS

TOTALS

Usrd:

ALL VALUES, EXCEPT THOSE
STACK DATA REFLECT THE 8
USED: PROPORITION OF AlkNU

PRUPIRTIVN

2

3

4

5

b

/

3

7+

TOTAL WO
il b e
TOT.8101
SFS 319#
2

S

4

5

6

(i

]

9+

TOTAL w0
SPS NO
TOT.B1uMN

SPS BIOA

1979

1157845
1056215%
4145431
150204
(6i/03
55558
1ere
72615

S
2421514
3108724
5% 74ho0

19352

556631
R AREEES
225528
1509¢5
7¢ 8560
49734
Lobs2
15550

1295514
334324
2565336
17¢545

HARY GF
UnlTz:
tonnes

REFERRING TU THE SPAWNING STOLK ARE GIVEN FOK 1 JANUARY:
THE FOLLOWING

Tocw SIT

AiKALYSIS
V1A

thouséands

UAT IOl AT SrhAwwltisc VIME,
AL F BEFURE SrAWnNING:

UF AWNKUAL i BEFORE SFAw.dflsz
1271 1¢¢¢ 1972 1904
Tuli5575 ¢u7i548 5H05i54 5U45U6
036365 55564Y 1659cbhr 2067150
0LHOT19  2eP156  <cPoLo6s 211651
59165 229348 141531 145519
wusers 12909 1colb64 15815
495340 30711 534714 6461
3735 2SS 15150 4Uus6
547 ¢ 261 ¢és (4955 50559
250425 458569¢ 5146¢65 1300036
1217830 3102305 1974060 1001662
(21551 $el190 6506567 415255
4Ub2685 592115 4lsclr  2elicud
1985 1984 1985 1986
293274 1506196 439676 1028000
09142 191561 959¢06 3<cc¢0lt
105162 155673 11001y 68Y224
115559 67595 96540 30695
483635 64100 41968 10665
L558¢ 5624¢ 45555 50031
34122 25500 20v7s 31930
54351¢ 11286 1581¢ 25515
963567 1655974 17062306
690570 1444214 1586¢5¢
206695 542247 548417
146091 204536 ¢8507¢

<607

600

126

37799¢
157276
1171406
340255
520is¢
20011
&33ed
24371

11138%.2
504U
257649
1¢50c¢4

wilERE Y

1976

6UT U5
159057
58¢4U
45046
15U1 30
T1edlb
6512
197886

1051449
528459
19999¢
101452

it

175855
262210
41154
19218
17695
45819
6135
5531

551465
565120
112452

72602

1408

163004
113853
128441
16550
7365
4519
21606
5514

456010
56555¢
987984
thulh

THE SPAWNING

VALUES ARKE

19.79

264157
120268
820478
77656
8284
3493
103

n

565459
528519
111694
104403

1980

298854
235805
1141506
75505
a4
(4684
5154
1051

909266
8463904
I 81045
169044

veEL

1781

295002
359656
215650
103040
68260
65520
6754
6822

1117286
84¢059
235947
178317
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Table 5.1.8 s
List of input variahles for the ICcS prediction progran.

—————— -

A2k Ins — DIVISTON VIA NORTH
Tne reor2renc2 F is the mean F for the age group range trom ¢ to 7

Tir® nunher nf recruits per year is as follows:

fear tecruitment
I 30 10Z3uld.
tved s20uro.n
B Scuutt. )

#rogartisan »f F (fishing nortaliiLy) effective before spawning: .67C)
Proportinn ~rf ¢t {natural mortality) effective before spawning: .670)

2ens ar2 orinted in the following units:

unner or fish: thousands
leignt 2y aje graoup in tne catcn: kiloyram
“eight hy ag2 group in the steck: xilogran

5tack oiomass: tonnes
catch waights: tonnes
P m et ————————— e g e ko B e e e s s t=———— + Ll *
\ v fishing naturali maturity! weignt ini weignt ini
i Steck siz2i patternl mortality!i ogivei! the catchi the stocki
----------- F o o o
(RN IV A H 12208 « Ui Teudi « LS . 164,
322521. 1903 U 1000 <1540 2083
§0224 .00 Teut)d s U l.LD 101} «233%
3¥ 9300 1.99% L0 y B 1824 246,
(ila65 010 1398 S EVH leudi « 1591 <252
359 &1 .90 1.00. <10 1008 P <25 8%
3125)aui Teudi e« Ui 1autli . 2251 269,
2530834 1.99: 100 100 <2351, 2924

- o ———————— t———— - $———
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Table 5.2.1 Monthly landings (tonnes) of HERRING from the Firth of
Clyde (all fishing methods combined). (Data provided -
by the Working Group).

Month 1975 1976 1877 1978 1979 1980 1981
January —: -—: —: 4: 4: 6: 15:
February 68 7‘ - 61 8‘ 31 15‘
March 85 69 - 7 13' 81 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 1061
October 811 598 556 653 2631 791 Ty
November 571 595 560 647 11 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! +! - -!

1 1 1 1
February 16‘ 11 s "
March 11 1‘ “ -
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 - 457 124 1

1 1 1 1
Novenber - 11 - -
December 1 - - -
Not known - 273° 247° -
Total 2,506 2,803 3,238 3,022

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

2Landed in Northern Ireland and Isle of Man.
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abl 2 Monthly catches of Clyde herring in number at age
('000) in landings and discards, 1985.

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

0 - - - - - -
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 - S + 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
1876 . 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  VIIFUAL PUPULATION AWALYSIS

CLYDE HERKIA;

CATCH 14 KUMIERS UNIT: tnousands :
19¢9 19271 197¢ 1947 5 19704 19775 1970 197¢ 19¢8 1979 1930 1981
2 (k) 5505 8y 85 5¢5% 5641 1676 10430 7524 1796 4659 5635 2572
5 1U353 1976 3181 L5643 <817 L5 913 69176 2259 507 1592 27385
A 745 4555 1654 1611 559 10c¢4 U4y 1062 2024 9350 56/ 1622
5 2506 34352 3n0/¢ 9148 1140 1n¢2 526 112 654 a48 541 1158
6 41 1090 1114 1525 494 451 65Y% 574 6U6 541 <04 435
7 760 501 656 659 ol 175 261 4489 550 239 125 486
3 /53 35¢ 3¢ o/ 258 550 158 Z¢51 298 156 48 40¢
7 227 225 T 152 87 130 (e 146 174 119 56 74
Tu+ i 2 131 1324 14 59 o/ 100 192 256 154 63 18
TOTAL 51558 12615 19246 15272 16750 7634 142485 18326 9U>7 o543 36354 9555
19382 1985 1944 Ty¥s
2 11511 101009 11829 2951
5 4079 52352 5774 4420
4 24410 174 ¢ 3406 4592
5 10en 9635 1509 ZeN6
6 6035 555 587 054
7 145 415 459 Y
] 2el 139 L] 681
P 53 35 (‘4 45¢
U+ 55 38 80U chi

IOTAL 20006 19335 24122 19710



Table 5.2.5 VIRTUAL POPULATION ANALYSIS

CLYDE HERKING

FISHING #ORTALITY COSFFICIENT UNIT: Year=| NATURAL MORTALITY COEFFICIENT = 10
190 1971 1972 VT3S 1974 1975 1976 1277 177¢& 1979 1930 1981
l - 095 «51¢ e531 « 548 - JLlh « 515 (56 «158%8 o270 «258 .062
3 =335 544 . bb9 490 .5656 450 . 156 <624 L 440 «077 « 119 176
4 813 AR 48y b o 1) 1 L5606 509 304 2932 w29 064 .154
S «6U9 o 30 «995 bl 437 e 571 «289 49510 207 «509 o152 «161
5 433 o I A .96 007 <453 a2 <550 «S517 e .20 .097 .262
(i «595 «52/( oSl <7D «9354 254 Z(/ 453 «503 541 <0925 «310
3 . 733 .35 .65 L2 L) <558 Sk ) 4672 s i)e 42 A4
C « 540 -500 «50U . 500 501 «S5L0 <500 500 500 « 300 «300 «500
10+ «500 .5N0 <500 500 500 .500 .54U0 500 .540 «500 300 .300
& 2= 00N . 606 «570 e 528 o921 053 o3¢ “bik <635 551 . 229 <174 «125
1982 1985 1934 1985 173¢-%64
2 .266 « 196 «2%0 .500 @S]
5 «150 . 169 <147 - 15U <149
4 .206 68 42 . 150 o 139
5 . 1¢4 105 «U09 <150 099
) o I . 082 078 .150 .092
/ - 118 .90 U887 - 15U «U98
A 203 .198 099 .150 .167
El . 100 <100 10U .15U - 100
10+ .100 .100 100 « 150 .100
2= 1939 . 196 <149 a1 <165

6EL



Table 5.2.6 VIRTUAL POPULATION ANALYSIS

CLYDE HEKRING

STOCK SILE In WUIIBEKS UNIT: thousands .
T = o
B310MASS TOTALS UNIT: tonnes =4

ALL VALUES ARE GIVEN FOR 1 JAWUAKY

1900 1971 19¢¢ 1975 1904 1975 1970 197¢ 19¢8 1979 1980 1981

2 1574¢ 16979 22324 15050 17156 8209 20251 1508¢ 14598 21543 25939 41455

3 24411 7110 9206 12148 6813 7170 5648 16717 6536 11523 14 883 18126

4 16406 12506 4560 551¢ 6635 5499 4156 4ebt 6r¢1 5114 904 11954

5 5286 AS5H5 7010 2531 5095 3626 2195 21hL7 2853 3513 2533 &185

5 2139 2601 2016 5498 1421 17¢1 2265 146%¢ 1455 19 62 528 1968

7 (Wrddrs 1279 1322 1404 122 21t 12y 1445 802 724 1451 1912

3 14438 289 635 570 o641 896 504 (74 44 414 581 1194

] 604 596 471 551 231 346 475 588 463 4381 226 299

TU+ 511 431 351 S0 157 173 266 511 6¢8 623 FAE 73

TOTAL W) CEANES 445820 49145 3RS/ 57927 26462 43917 413595 54858 44526 570658 25148
3PS N0 531183 43824 49142 59157 3(9e7 26bod 4590¢ 41595 543858 44526 50658 ¢514¢

TOT.1B3104 156¢2 135322 12980 1590 1UuveE rr 11115 11010 9¢9 2 11552 15000 22059
SPS 3101 166(2 13522 12980 10590 10002 7257 11135 11010 9292 11552 15000 22059

1032 19835 194 198> 1984

2 50853 57956¢ 49200 11935 n

5 3525u 55265 44298 355035 8000

4 15¢57 23010 26941 54599 2 D9 S

5 w216 0552 25665 21142 26945

5 o5u7 (617 8255 1999¢ 106 66

/ 1340 S077 5184 6yNyY 15574

2 ) 1269 T1le 4199 51351 5531

El 695 9346 clo 5445 5996

1ut 535 419 38U 1ahdé 420

TOTAL W) 4119351 147922 104465 1306c¢6Y
SFkS WY 112501 14722¢ 104405 15869
TOT R0 2255710 244025 35025 KR
SES| BIiH 2z 2375 J50¢5 STedS - .



141

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

Age May June July
(rings) L s . s . . .
andings Discards Landings Discards Landings Discards
1 66 61 100 90 - -
2 130 122 146 146 182 163
3 166 151 197 167 213 189
4 200 166 234 187 254 215
5 208 171 254 199 262 227
6 219 183 270 222 282 263
7 245 - 315 - 311 307
8 238 - 217 245 321 308
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 for years
(Rings) . X .
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
210 300 280 300 350
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Table 5.2.8 Estimatés of F allocated to landiﬂgs 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 €02 596 6 292 283 300 12,436
9 3,996 0.125 447 447 - 300 310 272 4,297
310 4,090 0.125 458 458 - 300 280 330 6,457

Tonnes 3,147 552
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Iable 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’
Be.l_g.i.um 12 - - - - - - - - -
France 47 - - - - - 353 19 - -
German Dem.Rep. 890 - - - - - - ~ ~ -
Germany Fed.Rep. 924 221 100 S - 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 6 - - - - - - - -
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

provisional.



Table 6.1,2

VIRTUAL PCPULATION

FISHING ARRAS VIIB,C AND LOWER VIA (W,

HFRRING IN
CATCH [M KJHBERS
1974
I 135,
i 35114
3 25037
4 152435
X 5395
5 411451
4 293¢
kid 1657
I+ 1211
TOTAL 25155
Tonnes 20306
SOP 90
1947
I (43
2 1£044
5 1rgub
4 QA2
3 154
3 v1el
f 4459
i 5249
R 305
IdIAL  11du/re?
Tonnes 19209
S0P 103

UNIT:

T )

Y55
ol
7Ds¢

10¥506
RE P4
593y
4.)555
2286
216U

42700
15044
87

19¢'3

164352

32988
100

thousanus

19/ ¢ 147s

14U 6425
3080 4Us90
0554 4589

5191 16865
11145 (45¢
TACS 7 1385

4ebs i ol |
47182 1569

4305 sUyTU

1535444 195020
23474 36719

90 102
1934 1YL
(94 Julo

G4 el 15145
200U vr355
17LS4 12056
T2 Lick
156 (63t
5904 CAL P
2008 5
Ghucy PR

lo2v1y¢ 14267y

27450 23343
97 98

ARKALYSIS

1974

55¢(4
29400
G116
44579
Vese
enal
T
aarz2
21547

176956
36589
98

COAST

19¢5

7500
41508
2511 ¢
299 %
3713
10703

590u¢

9378
520¢9

186714
38704
112

OF IRELAWD,

1976

16615
29011
S 1e
26544
23907
15000
5¢uUs
5596
15005

174504
32767
105

197¢

4435
hb4512
1335726
17176
12¢19

71924

5534

1560

4150

112746
20567
108

198

1017¢0
4035¢0
L1009
13508
10685
556
4e(
3658
55¢4

118150
19715
102

FURCUPINE HANK)

1979

5919
50071
19161
19969

G549

g422

5443

4423

4090

126547
22608
107

1980

¢356
40058
64946
25140
22126
((hE
6946
4544
5554

17949%
30124

96

b
-y
=

1981

1620
22265
41094
31460
1251¢
12746

5461

2735

Heeu

154115
24922
103
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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(Ss) VIa (S) + VIIb,c

Year _—

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 ATeTUAL PUPULATION AKALYSIS

AERKTivs Ih FISHIIG AREAS 7I1it,0 Aub LUWEK VIA (d. CUAST OF IKELAND, PURCUPINE LANK)

FISHIKS TORTALITY COEFFICTERT URIl: Year-y VARTALLE JATURAL VORTALITY COEFFICIENT
191 1971 154¢ 1975 124 1745 19/¢ 1904 19/% 1979 1980
] EINE| . iMle PTIEY o A1 IR} U5 «U19 i raA 2U16 «UTh
2 L4611 LY 1356 .e0¢ 216 «296 .230 278 .519 210 .193
5 A <12y e¢51 17 Y « 259 obes <130 066 <220 403
4 REY) 110 w1352 .299 467 .3ce 422 .310 Lhb 235 441
5 « 145 . 114 o142 eclf 524 sbsl «455 -211 ¢ 3R 242 516
] L1456 £25¢ 165 .¢07 351 .14 o401 .285 195 543 .289
7 230 .195 Y2 .0 «253% «385 -7 o5 <171 .<l7 467
3 .320 .520 .30 520 «320 .320 - 480 .270 .2/0 .240 .330
T+ °5¢0 -3¢0 Y3} «3520 Y4y . 3cU =580 .70 /0 240 . 330
¢ 2= 7 . 227 YA 209 238 e554 .383 441 278 247 .253 586
¢ 2= 1)u . 201 .18 1o/ scho 530 350 « 3597 277 .272 .236 . 535
1932 1985 1984 1985
1 . 004 . 005 057 . 040
2 «138 « 441 «SUB YY)
3 . 223 591 515 400
4 o 2iT «529 -388 «400
S 2272 .5N6 248 2400
6 «532 b24 .549 L4 0U
7 .302 «551 .21 400
3 «250 «40U «C8U <400
I+ .230 400 250 400
( 2= 1)y <268 «50¢ <5306 <400
C 2= 734 .251 .504 .357 400



Table 6.3.2

JERKIG; 1N

3TOCK SIZE T

VIRTUAL POPULATION AnALYSIS

FISAIis APFAS

NUABERS

AIOMASS TCTALS

Ll vildesS,

EXCEPT THOSE REFERKING TU ThE
STOCK VATA REFLECT THE STOCK SITUATIOR AT SPAWWIAG TIME, WHERFHBY THE rOQLLOYING VALUFES ARE
n

USED: PROPORT IUN
PRCPORTION

+ UNDO NN =

~

TOTAL w0
SFS 43
TOT.BL124
SPS RIJA

Tl NO VY Bw A -

N

TCTAL &0
SP3 D]
TCT.8101
SPS 3104

1970

255352
1119193
140927
136972
24249
302757
12795
0334
7313

Q7645
575455
204002

14577

to3l

2i68U3
147528
29071
12¢157
Bdas7?
2075
15974
16535
14676

7996
411526
143717
21 2>9

UKIT:

UNIT:

tonnes

JYILB,C AND LUWEK

thousanas

vIia (4.

COAST UF IKELAID, PURCUPINE BANK)

SPAWNING STOCHK

OF AKNUAL F BEFORE SFAWKHING:

OF ANNUAL M FFFORE

1971

530945
115754
55533
109160
85771
132405
242104
3749
A250

11325206
55411
225242
134335

1985

P18574
123381
116084
6445¢
83762
55549
1A530
13576
15505

i2ava1y/
527564
1056204
75694

1vie

50367%
250995
97055
52011
axnbde
0Ly
12771
131504
16475

1453858
015041
256216

162cV4

1984

111114
321¥386
747?s
53168
54557
45094
32905
. 1240]
17257

(Ubys BY
444215
155491
41465

Y975

s0c012
€eo 004
186005
08555
41724
o94ell
Y30L8Y

(555
145103

121u9e>
0659y
41951/
155¢19

1585

3564970
4310/
213974
4524
35/
r4Y43)
2Y1¥U
24105
or8/

(ritlo
302415
cbess

6347/

SrAWNING:

1904

581304
1584/ /¢
1a5851
125857
45053k
siovyQ
510v6
39511
116915

itideshs
351575
2iinr(3
T¢303d

1536

hl
155244
29177
129734
24579
1660
14717
1/ 0938
18797

671
17145

287568
102120
115446
11107¢
71Nsé
AL Y2t
193540
2539y
122577
956984
510¢9%¢

19055¢
117007

ARE sIven FOK 1 JANUARY:

1970

427051
164555
115e55
Buood
reects
41uU¢
12106
11215
52052

Q50401
3606544
167540

n3L51

197/

350753
131035
%5181
614 (7
Lixsy
419u3
23617

6yl
14589

$2¢¢(4
56653¢
144259

79429

1248

650575
154030
121652
64557
447065
31/u3
28536
1610
147029

11670¢3
571485
179758
g104/

THE SPAWRING

1979

541950
276737
101724
34556
L5634
30571
23606
217359
. 20103

1140170
48c¢y 37
192154
11158

1980

275203
¢59654
29es49
/5358
573596
5¢3593
19495
106196
1y 837

936931
495995
175421
14119

1981

330238
121794
1784820
12240¢
43013
50985
21961
11del
2111

880986
425659
161870

95533

Lyt



Table 6.6.1
List of input variables for the 1CtS prediction proagran,

JERINS Ih DIVISIONS YIA (SOUTHI AND vIIR
The reference F is the me~an F for the aje jroup ranye from ¢ to /¢

The num»ar of recruits par year is as follows:

Yaar kecruitment
1980 360000, 0
1°3¢ 3eovutlel
19338 356400 ,0

#roporcion of ¥ (fisning wortality) etfective vefore spawning: 67%)
Proportion »r w {natural aortality) etfective hefeore spawning: .6/u0

veta are printed in the follawiny unics:

dunbsr of fishe THOUSANIS

Jeignhe hy agsz jroup in the calceh: Kilcgraa

dJeigat by age group in tne steck: kileyrasz

Stnck =wiomass: tonnes

Caton w~2ignt: wannes

tomemt reme r——-——— t e ————— e mmmm e -} o --——— mm—tm - - ——— - - ——————— -
H H i fishinji naturali maturityd weight inl welght 1o
t Aaje. steock sizel patterni mortalityd ojival tnhe catcni the suack.
o —— + + + + + +
i H 38550110, ) RBH Lat Juth RV Jden
H 24 155284 10 Taudi «lui ieuUut «ioul 1693
\ 3 29479 N 1000 L1660 $2100
H 48 122/ %4 el . Ll 1eudi . 1931 €351
H 3. H ol P othll L2100 L R
H LY H U (I «fe¢l 2751
H 7i 1Adt L3 . [ 22510
H 3 Fo9sadi Rk teut Ml &IV
H 2+ Cdnewed N 10 [N L2364
+ tm—— + + o ———————— Fm e ————— +




Table 6.6.2a

effects of different levels of fishing mortality on
catcn, stock biomass and spawniny stock biomass,

HERRING IN DIVISIONS VIA (SOUTH) AND VIIB

L L e R temceee- - + +
H Year 1986 H Year 1987 H Year 1983 H
+ + + + + o ——— + + + + + + +
i fac-) ref,! stock: sp.stocki { fac-i . ref_i stock) sp.stock! H stock’ sp.stocki
i tori fi biomassi biomasst! catcht tori Fi biomassi biomass- cateni biomassi biomassi
D R i Dttt P ftomc——- o ——— tmm———— tmmvecmmeat wn - + + +
H o5 « 2/ 154, ’ /0. 171 .24 L1514 1401 &2. 111 1551 941
H H 1 ' i H bl 401 H 091 254 13561 -I-H
D et ettt 4 = LR e L e i e am—— tmm————— Fo - —— +

fhe data unit.of the biomass and the catch {s 1030 tonnes.

Tne spawvning stock bilomass is given for tne time of spawning.

The spawvning stock hiomass for 1938 has been calculated with the same fishing mortality as for 1987.
The refarence f is the mean F for the aje jroup range trom 2 to 7

Table 6.6.2b

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

HERKING Ik OLIVISIONS VIA (SOUTH) Anb VIIB

e m Ak . - —————— - - ——————— R ettt el + +
' Year 1786 H Year 198¢ H Year 1784 |
+ + + + + pm————y + pmm e + + + +
i fac=-, ref,| stocki sp.stocki i fac~7 ref.l stocki sp,.stocki H stocki sp.stock:
i tori Fi hiomassi binmassi catchi tor! Fi biomassi biomassi catcni blomassi wviomassi
fom-——— tm————— e ——— L R ekt temm——- pm——— pomm——— D et St + + + +
H obi e5)4 1343 [N 3 .21 2151 13351 753 134 14 73 &Y
H H HE H H H b AH H 653 254 15114 T4
bm———— tom——— L tmmr———— tmm———— tm———— fm——m——— e ——— trm v ————— tmmem— tormm————— trmmc e nn—— +

The data unit of ths »iomniss and the catch is 1M tonnes.

Tihe s,avning stock biomass is jiven for tne time of spawning.

The epavning stock biomass for 1)23 has been calculat2c with the same fishing mortality as for 1987.
The refarence F is the mean F fecr tne age jJroup range trom 2 to 7

=y
-
0
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Takle 7.1.1 HERRING. Total catches (tonnes) in North Irish Sea
(Division VIIa), 1976-85.
Country 1976 1977 1978 1979 1980 1981
France 651 85 174 4552 1 -
Ireland 3,205 3,331 2,371 1,805 1,340 283
Netherlands 989 500 . 98 - - -
UK 16,401 11,498 8,432' 10,078° 9,272 4,094
Other - - - - - -
Total 21,246 15,414 11,075 12,338 10,613 4,377
Country 1982 1983 1984 1985°
France - 482 - -
Ireland 300 860 1,084 1,000
Netherlands - - - -
UK 3,375 3,025 2,982 4,077
Other 1,180* - - 2,110*
Total 4,855 3,933 4,066 9,187

1Includes 68.5 tonnes of spring-spawned herring.

’No data basis tor allocation to stock.

Ipdditional unrecorded catch of 106 tonnes estimated.

‘Unallocated.
5Preliminary.



Table 7.1.2 VIMTYAL PO ILATTON AnhLYS13
PERaInG J00 TAE N2xTHESD 12134 Sen CAARWY PLJIS cWUHGE HITLFLw)

CARLH Q.

JioIT: thousanas

(S 1%¢c 1976/ 197¢ iyl 1950 1d0o1 1932 17e3 19386

i 353907 EYYEAY T 1954 Plerty bRV Shipy 514y 15u5 [NK-14

4 4 .,ch) 55150 34.60 30934 S8 ¢iTe BXZLY 15327 12102 L4 24

5 zi4y) ¢J3i 3 cdudy fosiu Caa N 1951L FPAY 5670 5594 (¢35

4 1Ju47 15220 3750 [XRaY! beoi) hed 2ryu 2150 2¢¢0 5441
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Table 7.1.3 North Irish Sea HERRING Division VIIa.
Basic data on discards by Northern Irish and Manx
vessels. No discards by Republic of Ireland.

Percentage of total catch by number discarded

Percentage age distribution 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 Noxth 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 Fi9g5
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 0.7 0.86 1.23 0.55 0.41 0.25 0.21 0.67
F F2+ Estimated SSB ('000 tonnes) at spawning time
0.05 0.3 10.1 9.1 5.3 7.5 13.2 22.1 30.2 24.9
0.08 0.5 10.1 9.1 5.1 6.5 10.2 15.8 20.4 13.7
0.10 0.67 10.1 9.1 5.0 6.1 9.1 13.4 16.7 9.5
F 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
F 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 7.5.4
List of inpui variahles for the ICES prediction prograni.

HERRITNG — NORTH IRISH SEA
The reference F is the mean F for the age group range trom ¢ to 7

Tne numher »f recruits per year is as follows:

Year Recruitmant
1988 53¢¢39.0
1987 alt39.0
1933 ¢l 39,1

Propoartion or F (fishing nortality) erfective bhefore spawning: ,9009
vroportion 2f 9 (natur~l mortality) etffective pefore spawning: .750)

Pata are printed in th2 following units:
dunber »f fish: thousangs

veiynt by age ygroup in the catcn: kiloygram
deigat by 372 3rou) in the stock: kilogran

Stock oiomass: tonnes

catch w~2ight: tonnes

r———— - + + - + + +
\ \ i fishing. natural i maturity! weight ini weight ini
+ agei steck sizeid patternt mortality: o3jivel the catchi the stocki
et m e m————— tem - ——— trmmm—m———— tm——m—a———- tmmmm———a—— tm————— - ——
! 11 62¢39,01¢ <158 <30 ~u3! Lured 0710
\ 21 328264 .00 1.0 R AN L1660 L1660
' 34 2rebd 00 1.40008 At 1. 0018 . 1361 1361
H 'Y 45293,.0% 1.7 L1010 IV H <2111 2211
H 5 3602101 1.001 100 1«UUd «2¢hi 2241
\ 61 13555.0% 1.0 2100 1.00. 226110 o241
H & 7134 10 104 S [FR ¢ H b} 1Yal
HEFTH 601,93 1.0 00 (ININH 2050 27350
o ———t + +— m————— + + +




Table 7.5.5

Effects of dirfferent levels of fishing mortality on
catcn, stock biomass anc spawniny stock biomass.

AERRIfG = NIRTH IRISH SEA (Assuming the 1986 catch equals the TAC.)

o e e rr e e — — - ——————————— trmmm e mcct e r e ——— + +
| Year 1986 H Year 1987 H Year 1988 H
P —— + + - + + + + + + + + +
i fac-1 ref.i stocki sp.stocki i fac=; ref,| stocki sp.stocki H stock: sp.stocki
i tori fi biomass? oviomassi catch! tori Fi biomassi biomass! catcn} biomass! biomass)
to—mae tomem— to———a—a L ate tm————— tm— - L R Rttt e P P P + +
H .23 2U, 402323 67571 03004 24 2151 379151 262050 4420: 374661 258381
B H H H i H «3h S04 H 229201  3244% 334851 197 8si
H H H H H ' .24 .20 H 250561% 5756, 36073, 236335,
+ + + + + t————— + + + + ¥ m—— + +
The +4ata unit of tne bionsss and the catcn is tonnes,

The spavining stock biomass is given fcr the time of spawning.

The spawniny stock biomass for 1786 nas bean calculatea.witn tne same fisning mortality as for 1v87.
The reference F is the mean F for the agz group rangs trem ¢ to 7

The F options in 1987 are Fo.1’ F85’ and F86’ respectively.

Table 7.5.6

Effects of Jifferent levels »f fisning mortality on
catch, stock biomnass and spawning stock hiomass.

(Assuming the 1986 catch equals the 1985 catch.)

HFRRING = NORTA IRISH SEA

+ + - o - - o +
H Year 1936 H Year 19s5¢ H Year 1983 H
tmm——— temcoma— e ——— o —————— fpeem—— tmm——— fme—— tom e ——— e —aa tme—.—— - —— trme e ——— *
i fac~i ref.i stock! spe.stocki { rac-i ref.: stocki sp.stocki H stock! sp.stocki
i tori Fi blomassi blomassi catchi tor: Fi biomass: biomassi catchi biomass! bionass!
+ + + + + + + + + et mm e ——t ———————— - +
H 3 «311 4027221 254281 JULDY ol =151 450938 23950% 40461 351111 45949:
) H H H | ' S50 2301 H 209527 7547. 3145610 183521
H H : H H i - «3118 ) 207463 77654 312511 1805¢4
tmm——- tpmm———— tm——————— b ————— tomm——— o ——— temem—— b - ——— L tmm—— fmm—————— o mc————— +
Th2 data unic of tne biomsss and the catch is tonnes.

The spawning stock Diomass is given for tne time of spawning. -
The spawning stock »iomass ftor 1988 has hean calculated with the same fishing mortality as for 1937. w
The refarence fF is the mean f for the aje yroup range trom 2 to 7

The F options in 1987 are FO.l' F85' and FBG’ respectively.
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Table 8.1.1 Catch in numbers» millions and catch in weidghts, tonnes.
Icelandic summer~srawning herring.

AGE 19469 1970 1971 1972 19723 1974 1975
1 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 3760 2,049
3 8.274 33.965 54439 .0.131 0.678 0,832 31.975
4 S.178 4.500 13,688 0.163 0.104 0.993 6,493
S 10,015 24734 3.040 04264 0,017 0,092 74905
é 2.841 4,419 1.543 04047 0.013 0,046 0.863
7 1,389 1.145 34276 0.028 0.006 0,002 04442
8 1,179 0.531 0.748 0.024 0,006 0.001 04345
? 0.60% 0.6024 0.250 - 0.013 0.003 0.001 0.114
10 0.424 0.195 04103 04009 04,003 0.001 0.004
11 0.286 04103 0,120 0+003 0,001 0.001 04001
12 0.139 0.076 0,001 0,001 ©.001 0.001 0,001
13 0.109 0.061 0,001 0.003 0.001 04001 0.001

14 0.074 0,051 04001 0,001 0.001 0,001 0,001
JUVENILE  78.943 23,167  16.899 0.376 0,085 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
1 0.614 0.705 2,634 0.929 3¢147 2.283 0.454
2 ?.848 18.853 22,551 15.098 14.347 4,629 19.187
3 3.908 24.152 S0.995 47.561 20,761 16.771 28,109
4 34.144 10.404 13.846 69.735 60,728 12,126 38.280
S 7.009 46,357 8.738 16,451 654329 36.871 164623
é 5.481 64735 392.492 84003 11.541 41.917 38.308
7 1.045 5.421 7.253 26.040 ?.285 7.299 43.770
8 0.438 1.395 64354 3.050 19.442 4,863 64813
14 0.296 0.524 1.616 1.869 1.796 13,414 64633

10 0.134 0,362 0.926 0.4%94 1.4564 1,032 10,457

11 0.092 0.027 0.400 0.439 0.5698 0.884 2.354

12 0.001 0.128 0.017 0,032 0,001 04760 0.594

13 0.001 0.001 0,025 04054 0.110 04101 0.075

14 0.001 0.001 0,051 0.006 0.079 0.062 0.211

JUVENILE 9.573 22.321 35,502 33.011 18.438 12.764 22.889

ADULT 53.439 92,744 119.396 156.750 190,290 130,250 188.979
TOTAL

CATCH 17.1468 28.924 37.333 45.072 534269 37544 $56.528

AGE 1983 1984 1985
1 1.4/70 0.4.21 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 17.029 84,733
& 8.637 7.111 11.836
7 14.017 349215 5.708
8 13,666 4,112 24323
? 3.715 4.516 4,339

10 2,373 1.828 4.030
11 3.424 0,202 2.7358
12 0.552 0,255 0.970

13 0.100  0.2860  0.477

14 0,003 0,003 0.578

JUVENILE 78,323 24,055 15,363

ADULT 194.960 207.179 141,356
TOTAL

CATCH 5B.665 50.294 41,092
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Table 8.1.2 Weisht at ager in drammess Icelandic suomer SPauners.

AGE 19469 1970 19721 1972 1973 1974 1975
1 82.0 85.0 88,0 946.0 90.0 80,0 110.0
2 157.0 169.0 145.0 177.0 199.0 189.0 179.0
3 193.0 216.0 237.0 278.0 257.0 262.0 241,0
4 264.0 263.0 273.0 332.0 278.0 297.0 291.0
5 284.0 312.,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 . 410.0 380.0 379.0 3465.0
8 372.0 357+.0 368.0 419.0 397.0 356.0 364.0
? 379.0 378.0- 320.0 470.0 385.0 407.0 407.,0

10 390.0 396.0 409.0 500.0 450.,0 410.0 389.0
11 376.0 408,0 412.0 500.0 450.,0 410.,0 430.0
12 401.0 425,0 420.0 500.0 430.,0 423,0 4146.,0
13 409,0 430,0 442,0 500.0 450.0 423.0 4146.0
14 414,00 450.0 450.0 S500.0 450.0 423.0 416.,0

AGE 1976 1977 1978 1979 1980 1981 1982
b 103.0 84,0 73,0 75.3 48,9 60,8 63540
2 189.0 157.0 128.0 145,3 115.3 140.9 141.0
3 243.0 217.0 196.0 182.4 202,0 190,5 188,13
4 281.0 261.0 247.0 230.9 232.5 245.5 217.3
] 305.0 285.0 295.0 294,7 268.9 268.6 273.7
é 333.0 313.0 314,0 315.7 316.7 . 2976 293.3
7 351.0 326.0 33%9.0 333.7 35146 329.8 323.0
8 355.0 347.0 359.0 350.4 360.4 355.7 353.8
? 395.0 344.,0 360.0 366.7 379.9 3468.3 384.6
10 363.0 3462,0 376.0 368.3 382.9 405.4° 388.7
11 396.0 358.0 380.0 370.6 392.7 381.5 400.4
12 396.0 335.0 425.,0 350.0 390.0 400.,0 393.5
13 396.0 400.0 425,0 350.,0 390.0 400,0 390.3
14 396.,0 420,0 425,0 4350.0 390.0 400.,0 419.5

AGE 1983 1984 1985
1 993 49.3 53,2
2 131.7 131.4 146,00
3 179.7 188.6 2192.0
4 218.1 2146,.8 2465.8
S 259.9 244,9 285.3
é& 308.6 276.9 314.6
7 32847 314.6 334.6
8 356.5 321.7 345.0
9 370.2 350.7 388.,2
10 406.9 333.8 400.5
11 434646 361.9 453.0
12 458. 6 4446,3 4468.9
13 . 429.9 417.4 432.8
14 471.5 392.3 444,.7



160

Table 8.1.3 Proportion of mature herring in each grour. Rased on samrles
taken in Sert.-Dec. by purse seine and reladic trawls,

AGE 1969 1970 1971 1972 1973 1974 1975
1 0,00 0,00 0.01 0,00 0,00 0.00 0,00
2 0,08 0.22 0.38 0.29 0464 0.14 0.27
3 0.73 0.89 0.98 1.00 0.99 0.94 0.97
4 0.99 1.00 1.00 1,00 1,00 1.00 1.00
AGE 1976 1977 1978 1979 1980 1981 1982
1 0.00 0.00 0,00 0,00 0.00 0,00 0,02
2 0.13 0.02 0.04 0.07 0,05 0,03 0,05
3 0.90 0.87 0.78 0.65 0.92 0,65 0.85
4 1.00 1.00 1,00 0.98 1,00 0,99 1,00
AGE 1983 1984 1985
1 0.00 0.00 0,00
2 0.00 0,01 0.00
3 0.64 0.82 0.90
4 1.00 1,00 1.00
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Table 8,2.1 Stock abundance and catches by age groups (millions) and
fishing mortality rates for the Icelandic summer spawners.
F' is the F in 1985 calculated from the January 1986 sur-
vey. F_ is the fishing pattern in 1985 calculated from
the Jangary 1986 survey. F is the fishing mortality in
1985 according to the new méthod. Rings are referred to
the year 1985.

Rings Acoustic survey Catches F' F FSS

in 1985 estimate Jan 1986 in 1985 P
[¢] 311.5 - - - -
1 910.5 0.111 - - 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
S 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 0.1 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
1983, January 1985 and January 1986. The comparison is
given in terms of fishing mortality rates in 1985
obtained from the three different surveys. F is the
mean fishing mortality rate in 1985 derived from the
three different surveys. Fa is the fishing mortality
rate in 1985 calculated by %he new method.

Year class Dec 1983 Jan 1985 Jan 1986 F FSS
1980 0.07 0.36 0.17 0.20 0.16
1979 o.12 0.21 0.14 0.16 0.16
1978 0.17 0.16 0.13 0.15 0.16
1977 Q.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 0.1 0.10 0.13
1973 0.35 0.30 0.13 0.26 0.13

>1973 0.12 0.12 0.12 0.12 0.13

F weighted 0.12 0.22 0.14 0.15 0.155
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AVERAGE WEIGHTED RY STOCK IN NUMBERS

AVE 4-14

0.247

0.181

04155

Table 8.3.2 Icelandic summer srawners. Fishing mortalities.
AGE 19469 1970 1971 1972 1973 1974 19725
1 0.107 0.064 0,140 0,002 0.000 0,000 0.007
2 0.849% 0.947 0.647 0.006 0,002 0,011 0.019
3 0,591 1.020 04554 0,010 0.014 0.012 0.107
4 0.857 0,861 1.542 0,025 0.009 0.024 0.3112
S 0.722 0,779 1.193 0,083 0,003 0,009 0.238
& 0.829 0.726 1,354 0.040 0,005 0.00%9 0.097
7 0.920 0.855 2.009 0.059 0.004 0.001 0,098
8 0.899 1.014 3213 0.055 0.015 0.001 0.1465
9 0.857 1.717 24353 0.628 0.008 0.003 0.146
10 0.943 04655 1.943 0.485 04253 0.003 0.012
11 1.219 0.548 0.989 0.223 0.080 0.112 0.003
12 1,210 1.204 0.008 0.014 0,097 0,097 0.141
13 0.799 3.5464 0.035 0,027 0.018 0.119 0.119
14 0,700 1.000 1,000 0,040 0.010 0,020 0.150
AVERAGE WEIGHTED RY STOCK IN NUMBERS
AVE 4-14 0.751 0.765 1.578 0,047 0,007 0.019 0,151
AGE 1976 1977 1978 1979 1980 1981 1982
1 0,001 0.002 0.018 0.004 0.013 0.002 0,002
2 0.055 0.039 0,065 0.124 0,074 0.022 0,017
3 0.042  0.166 0,127 0.170 04224 0.107 0.160
4 0,143 0,134 0.121 0,229 0.303 0.177 0.3346
S 0.153 0.263 0.143 0.186 0,310 0.272 04347
& 04230 0.193 0.332 0.169 0,172 0.299 0.443
7 0.147 0,332 0,292 0.339 0.2649 0,141 0.512
8 0.120 0266 0.210 0.171 0,404 0.197 04169
9 0.187 0.184 0,492 0.411 0.130 0.478 0.396
10 0.228 0,325 0,501 0.242 0.579 0.092 0.747
11 0.347 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 1,451
13 0.183 0,004 0.605 0.168 0,388 0.158 1.915
14 0,150 0.250 04250 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 0.283 0.404
AGE 1983 1984 1985
1 0.007 0.001 0,000
2 0.100 0.0%94 0,038
3 0.163 0.183 0.160
4 0,230 0,201 0.140
5 0.286 0.176 0,160
& 04272 0.129 04160
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
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Table 8.3.3
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Icelandic summer spawners. VPA stock size in number (millions)
and sepawnind stock biomass at 1 July.
AGE. 19469 1970 1971 1972 1973 1974 19735
1 446,823 33.785 70,348 88,011 407.632 124,926 215.633
2 143.018 38,074 28.666 35.320 79.4%96 348,727 113.040
3 19.3%6 95,372 13,369 13.576 49.750 71.780 330,063
4 11.242 ?.721 18.075 6.249 12.160 44,371 64,158
3 20.344 S5.275 4,541 3.499 6,133 10.904 29.204
[ S.263 8.942 2,190 1.246 2.916 5+533 Q9779
7 2,409 2,079 3.914 0.512 1.083 2,626 44963
8 2,073 0,869 0.800 0,475 0436 0.974 2.374
9 1,104 0.763 0.285 0.029 0.407 0.3289 0.880
10 0.724 0,424 0.124 0,025 0,014 0,364 0,351
11 0.422 0,255 0.199 0.016 0.014 0.010 0,330
12 0,216 0,113 0.134 0,087 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 0,033 0,008
JUVENILE 183.749 69,573 B7.685 127,288 4346.748 446,337 308,054
SP.STOCK
RIOMASS 16.4699 19.873 13,259 10.650 28,702 45,509 114,562
AGE 1976 1977 1978 1979 1980 1981 1982
1 569.448 416,223 152,736 228.810 252,418 1315,802 274.132
2 193,669 S14.,674 379.944 135.4697 206.153 225,586 1188.417
3 100.335 1465.880 447,776 318,737 108.443 172,902 199.718
4 248,278 87,072 127.161 356.728 243.247 78,420 140,514
5 51.885 210.322 68,905 101.908 256.601 162,502 99.444
b 272.972 40,291 146.325 54.049 746,592 170,226 112,059
7 8.028 20.109 30,063 94,954 41,307 58,346 114,289
8 4,070 6,272 13.055 20,323 61,228 28,567 45.861
? 1.820 3,267 4,351 5.806 15,493 36,977 21,232
10 0.4688 1.366 2+459 24,407 3.483 12,313 20,752
11 0.314 0.4%6 0.8%3 1.348 1.709 1.766 10,160
12 0.298 0.197 0.423 0,430 0.804 0.886 0,762
13 0.006 0,268 0.058 0.364 0,358 0.726 0.0%1
14 0.008 0.003 0,242 0.028 0.280 0.220 0.561
JUVENILE 747.973 942.168 612,153 473.701 457,139 1595.920 1427.4604
SP+STOCK
RIOMASS 124,288 132,205 177.003 198,408 205,652 176.120 184,542
AGE 1983 1984 1985
1 23%.,021 398.987 972.078
2 247,613 211.258 3604619
3 1057.082 202.748 174,042
4 154.021 812.917 152.848
S 20.848 110.722 601,407
6 38,027 61.784 84,008
7 65.104 26,215 49.150
8 61,953 45,609 20,003
14 35.028 43,092 37.342
10 12,925 28.166 34,702
11 8.89S 9.443 23.749
12 6.960 4,807 8.352
13 0.132 S5.774 4.107
14 0.012 0,026 4,977
JUVENILE 863.183 644.627 1350.101
SF.STOCK
RIOMASS 244.714 292,516 3246.999
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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

1 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 each
area, 1986 IYFS.
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figure 2,3.7  [Cumulstive percentage lsngth distributien Sos

rand extracted modea 1986 IYFS. Combined
Jlength distributions for area south of

heavy line in Figure 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).
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FISH STOCK SUMMARY
STOCK: Herring - IVc and VIId

SSB in 1988 ('000 tonnes) at spawning time

Figure 2.7.5 cont'd, 22-4-1986
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FISH STOCK SUMMARY
STOCK: Herring - IVa and IVb
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Figure B8.,4.1 Trends in yield and fishing mortality (F).
Icelandic (Division Va) summer-spawning herring.
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(Note different scale in different sections of graph).



