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Table 2 HERRING. Catch in tonnes 1974-85 North Sea, Sub-area IV and
Division VIId by country. (National catches as otticially
reported, unless otherwise annotated.) Unallocated catches
provided by Working Group members.
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603 2,451
61,728 115,616
26,161 1 25,854

Country

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

~~ (~~~~i:~~ ~ 3

USSR

1974

12,548
3,268

12,470
29,017
35,106
40,975
9,850
3,561
5,699

15,034
18,096

1975

20,391
2,689
6,953

16,286
38,416
34,183

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

20,653

1976

2,451
34,841
14,378
1,034

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

20,146
27,386
7,072
4,777
9,662

15,015
10,935

1977

57
12,769
8,078

1,613
2

221

4,134
4,065

2
3,&16
3,224
8,159

78

1978

4,359
40

2,119

24

18
1,189

2,843
437

4

1979

10,546
10

2,560

10

3,617

2,253

162

Total North Sea

Country

Belgium
Uenmark
Faroe Islands
Finland
f'rance
German Dem.Rep.
Germany, Fed.Rep.
Iceland
Netller lands
Norway
Poland
Sweden
UK (Enqland) 3
UK (Scotland)
USSR

Total North Sea

Total including
unallocated catche:;

275,116

1980

4,431

5,527

147

509
2,165

77
610

13,466

60,994

312,798 174,834

1981 1982

9,700
21,146 67,851

15,099 15,310

2,3002 3492

7,700 22,300
70 680

303 3,730
45 1,780

46,663 122,056

140,972 235,925

46,010

1983

5,969
10,468

16,353

1,837

40,045
32,512

284
111

17,260

133,794

317,124

11,033

1984

5,080
38,777

20,320

11,609

44,308
98,714

886
1,689

31,393

252,776

317,263

19,158

3,482
127,7554

9,724

80,0204

157,9194

2,442
4,791 4

55,795

460,494

529,969

lSupplied by Fiskiranns6knarstovan.

2 From Federal Republic ot Germany national statistics compiled by
Federal Research Board tor Fisheries, Hamburg.

3Catches ot juveniles trom Moray Firth not included.

4Unofficial as reported by WG members.
5Preliminary.
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Table 2 2 HERRING, catch in tonnes in Division IVa West.

Country 1980 1981 1982 1983 1984 1985

Denmark 687 11,357 3,155 4,282 26,786 76,856

France 651 1,851 1,970 680 1,408 989

GerIlany, Fed.Rep 1,542 12,092 5,585

Netherlands 15,745 19,143 47,370
Norway 16,971 21,305 10,383

UK (Scotland) 18 2 1,706 16,136 24,634 52,100

Sweden 213 1 1

Unallocated 1,762 6,492 300 3,955 24,030 4,930

Total 3,118 19,702 7,179 61,738 129,398 198,213

1 Included in Division IVb.

1.9JU.~L.L..1 HERRING, catch in tonnes in Divisions IVa East.

Country 1980 1981 1982 1983 1984 1985

Denllark 491 126

Norway 21 70 680 49,125 109,993

UK (Scotland) 257 74

Unallocated 2,476 937 431

Total 2,497 1,007 1,171 688 49,325 109,993
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Table 2 4 HERRING, catch in tonnes in Division IVb.

Country 1960 1961 1962 1963 1984 1965

Denmark 3,733 9,669 64,205 6,050 13,606 50,699

France 176 524 561 705 2,299 754

Germany, Fed.Rep 147 2,300 116 2 4,139

Netherlands 35 219 300 4,600 -3

Norway 1,607 14,156 25,620 37,543

UK (Eng land) 76 13 3,126 40 1,956' 4,441'

UK (Scotland) 592 43 74 667 2,477 2,6942

Sweden 71 8642 2,4422

Unallocated 9,258 65,811 90,262 159,124 41,294 46,765

Total 15,624 78,360 156,567 161,313 93,140 151,679

1 Includes catches mis-reported trom Division IVc.

2Includes Division IVa catches.

3Included in Division IVa.

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

Country 1980 1981 1962 1983 1964 1985

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

Denmark 11 100 135 53

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

Germany, Fed.Rep 183 295

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

Norway 482 1,385

UK (Eng land) 1 290 602 71 571' 350
2

UK (Scotland) 799

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

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

1Includes 520 tonnes coastal spring-spawning herring.

2Includes 269 tonnes coastal spring-spawning herring.
3Includes 905 tannes coastal spring-spawning herring.
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Table 2 6 HERRING. North Sea catch in millions of fish by age.

Age in winter rings
Year/Area Total

0 2 3 4 5 6 7 >8

1982

IVaW of 20 E 0.3 0.9 2.6 5.6 6.9 4.3 5.9 3.0 0.9 30.4
IVaE of 20 E 4.3 7.0 11.3
IVb 9,552.5 815.2 59.3 6.1 1.6 0.7 0.3 0.4 0.1 0.1 10,436.3

IVc + VIId 3.9 20.9 201.2 221.4 26.5 6.8 2.2 1.5 0.5 0.1 485.0

Total NS 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3.6 1.1 10,963.0

.1ll1
IVaW of 20 E 51.9 126.8 74.9 27.5 13.5 18.4 12.3 10.9 12.1 348.3

IVaE of 20 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

IVc + VIId 0.8 25.1 251. 7 105.1 64.5 11. 1 3.0 0.5 0.5 0.1 462.4

Total NS 10,029.9 1,146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12.2 12,128.2

ll.U
IVaW of 20 E 29.5 409.2 165.7 89.6 27.2 12.9 14.7 7.6 14.7 771.1

IVaE of 20 E 60.5 138.6 71.3 37.5 18.6 2.5 6.3 0.6 1.0 336.9

IVb 2,187.3 457.4 266.1 63.5 29.8 9.4 4.3 2.7 2.4 1.7 3,024.6

IVc + VIId 2.1 13.7 172.6 116.6 33.0 22.6 2.0 0.5 0.4 363.5

Total NS 2,189.4 561.1 986.5 417.1 189.9 77 .8 21.7 24.2 10.6 17.8 4,496.1

1ll.5.
IVaW of 20 E 37.7 509.1 468.4 161.5 57.8 15.0 11. 1 8.4 10.2 1,279.2

IVaE of 20 E 56.8 34.6 162.7 340.2 104.4 34.4 13.4 4.6 3.1 2.8 757.0

IVb 1,236.1 1,534.8 237.3 210.0 57.6 19.6 6.7 2.9 1.6 2.8 3,309.4

IVc + VIId 13.1 314.1 169.0 44.1 12.3 8.4 1.4 0.1 0.2 562.7

Total NS 1,292.9 1,620.2 1,223.2 1,187.6 367.6 124.1 43.5 20.0 13.2 15.9 5,908.3

Catches made in the ~outh Buchan area of Division 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 2oE).



Table 2 1. 7 North Sea HERRING 1985
Millions caught by age groups (winter rings), Sub-divisions and quarters.

0 2 3 5 7 >8
Division Quarter Total 0+1

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

IVa(W of 2° E) I 0.3 21.8 98.2 49.7 19.5 3.6 5.1 3.5 2.6 204.4 0.3
II 2.9 58.4 64.7 28.2 12.7 3.9 1.1 1.7 4.4 178.0 2.9

III 10.4 276.5 214.9 56.0 19.1 5.7 3.6 2.3 2.1 590.6 10.4
IV 24.1 152.4 90.6 27.6 6.5 1.8 1.3 0.9 1.1 306.3 24.1

Total 37.7 509.1 468.4 161.5 57.8 15.0 11.1 8.4 10.2 1,279.2 37.7

IVa(E of 2° E) I 10.1 47.6 18.7 8.8 2.0 1.4 0.9 0.7 90.2
II 3.1 132.0 283.5 82.5 24.3 10.8 3.0 1.9 1.7 542.8 3.1

III 34.0 18.5 17.8 5.6 0.7 0.1 0.1 76.8 52.5
IV 22.8 13.0 2.8 3.5 2.5 1.2 0.5 0.2 0.3 0.4 47.2 35.8

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

IVb I 888.4 41.2 28.0 5.8 1.7 0.4 0.2 0.1 + 965.8 888.4
II 122.4 20.8 12.0 19.3 5.7 1.8 0.9 0.3 0.2 0.1 183.5 143.2

III 1,113.5 529.3 171.0 153.0 39.7 13.9 4.6 2.1 1.0 2.5 2,030.6 1,471.8
IV 0.2 96.2 13.0 9.7 6.4 2.2 0.8 0.3 0.3 0.1 129.2 96.4

Total 1,236.1 1,534.7 237.2 210.0 57.6 19.6 6.7 2.9 1.6 2.7 3,309.1 2,770.8

IVc + VIId I 0.4 10.2 69.8 19.8 4.9 3.0 0.3 + 0.2 108.6 0.4
II + 1.0 0.8 0.3. 0.1 2.2

III + 0.3 0.4 0.3 0.1 0.1 1.2
IV 12.7 303.9 97.9 23.1 6.7 5.2 1.1 450.6 12.7

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

+ = <0.1
<Xl



82

Table 2,1 Millions of HERRING caught annually per age group (winter rings) in the
North Sea 1970-85.

Winter Rings
Year Total

0 2 3 5 6 7 8 )8

1970 898.1 1,196.2 2,002,8 883.6 125.2 50.3 61.0 7.9 12.0 12.2 5,294.3

1971 684.0 4,378.5 1,146.8 662.5 208.3 26.9 30.5 26.8 12.4 7,176.7

1972 750.4 3,340.6 1,440.5 343.8 130,6 32,9 5,0 0.2 1.1 0.4 6,045.5

1973 289,4 2,368.0 1,344.2 659.2 150.2 59.3 30.6 3.7 1.4 0.6 4,906.6

1974 996.1 846.1 772.6 362.0 126.0 56.1 22.3 5.0 2.0 1.1 3,189.3

1975 263.8 2,460.5 541.7 259.6 140.5 57.2 16.1 9.1 3.4 1.4 3,753.3

1976 238.2 126.6 901.5 117.3 52.0 34.5 6.1 4.4 1.0 0.4 1,482.0

1977 256.8 144.3 44.7 186.4 10.8 7.0 4.1 1.5 0.7 + 656.3

1978 130.0 168.6 4.9 5.7 5.0 0.3 0.2 0.2 0.2 0.3 315.4

1979 542.0 159.2 34.1 10.0 10.1 2.1 0.2 0.8 0.6 0.1 759.2

1980 791. 7 161. 2 108.1 91.8 32.1 21.8 2.3 1.4 0.4 0.2 1,211.0

1981 7,888.7 447.0 264.3 56.9 39.5 28.5 22.7 18.7 5.5 1.1 8,772.9

1982 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3.6 1.1 10,963.0

1983 10,029.9 1,146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12.2 12,128.2

1984 2,189.4 561. 1 986.5 417.1 189.9 77 .8 21.7 24.2 10.6 17.8 4,496.1

1985 1,292.9 1,620.2 1,223.2 1,187.6 367.6 124.1 43.5 20.0 13.2 15.9 5,908.3
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Table 2,1.9 Percentage age compositions of NORTH SEA HERRING
(2-rings and older), 1985.

2 3 Total No.
Division Quarter Older caught

(1982) ( 1981) (millions)

IVa(W of 20 E) I 10,7 . 48.1 41.2 204.1
11 33.4 37.0 29.6 175.1

III 46.8 37.0 16,2 580,2
IV 54.0 32.1 13.9 282.2

Total 41.0 37,7 21.3 1,241.6

IVa(E of 20 E) I 11. 2 52.8 36.0 90.2
U 24,S 52,S 23.0 539.7

III 73,3 23.1 3.6 24.3
IV 24.6 30,7 44.7 11.4

Total 24,4 51 . 1 24.5 665.6

IVb I 53.2 36,2 10.6 77,4
11 29.8 47,9 22.3 40,3

III 44.1 39,5 16,4 387,8
IV 39,6 29.6 30.8 32.8

Total 44.1 39.0 16,9 538,3

IVc + VUd I 9.4 64.5 26,1 108,2
11 0.1 45,5 54,4 2.2

111 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
11 26.8 48,7 24,5 755.1

UI 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 11 26.7 48.7 24.6 757.3

UI 46.8 37,6 15.6 993.5
IV 61.8 26.4 11. 8 764,3

Total 40.8 39.7 19.5 2,995.0
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Table 2 2.1 Predation Mortality on HERRING 1981
MSVPA, Key-Run 1985.

Age Quarter
(winter Total
rings) 2 3 4

0 0.11 0.37 0.36 0.84

1 0.95 0.15 0.02 0.02 1. 14

2 0.04 0.02 0.02 + 0.08

3 0.07 0.01 0.18 0.01 0.27

4 + + 0.01 0.01 0.02

5 + 0.01 0.01 0.02 0.04

6 + + + 0.02 0.03

7

8

+ < than 0.005.
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Iahle 2 2.2 Calculated preparation and residual natural mortality of HERRING 1981 MSVPA,
Key-Run 1985.

Predation (No. in millions)

Age Predator Predation (tonnes)
(WR)

Cod Whiting Saithe Mackerel Haddock 5 predators Residual M (M1)

Quarter 1 0

1 226 3,623 65 2

2 30 5 10 1

3 19 1

36,500 9,800

Quarter 2 0 3,280

1 115 175 19 20

2 17 +
3 2

4 1

5 1

9,100 10,000

Quarter 3 0 118 6,855 28 181

1 30 + 1

2 24 + +
3 41 2

4 1

5 1

95,500 14,421

Quarter 4 0 150 3,533 46 + 8

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 l-group HERRING abundance in International Young Fish
Survey.

Survey Year Abundance l-group in no./hour/
i~~r~~;i~a~~9Year class rectangle in standard area_.----_.

1970 1968 822 5.92
1971 1969 2,647 11.67
1972 1970 1,629 9.23

1973 1971 827 5.90
1974 1972 1,195 2.87

1975 1973 1,592 6.11
1976 1974 452 0.69
1977 1975 342 0.66

1978 1976 575 1.05

1979 1977 139 1 . 11

1980 1978 535 2.43

1981 1979 551 3.53

1982 1980 1,293 6.68

1983 1981 1,797 13.02

1984 1982 2,714

1985 1983 3,227

1986 1984 3,613'

, Preliminary.



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

87

O-group (no/hr)
Year
class

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

Total

1,806

1,165

2,506

1,061

821

578

448

158

194

96

4,911

1,506

608

516

2,548

633

2,536

5,149

Downs

698

1,917

1,168

2,316

784

53

47

42

26

36

65

1,650

157

521

1,596

863

193

2,152

1-group

VPA (total North Seal x 109

10.55

5.92

11.67

9.23

5.90

2.87

6.11

0.69

0.66

1.05

1. 11

2.43

3.53

6.68

13.02

11.51

14.89

17.07
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Table 2 3 3 Abundance indices of first length
component of l-group in the IYFS and
numbers of 2-ringed DOWNS HERRING
from VPA.

Year
class

1970

1971

1972

1973

1974

1975

197C

1977

1978

1979

1980

1981

1982

1983

1984

IVc, Vlld VPA
2-ringers
(millions)

76

75

182

108

53

66

159

206

624

409

519

670

959

First component IYFS
l-group no/hr/rectangle

(thousands)

4.70

5.80

9.58

4.31

5.07

3.39

4.11

1. 95

13.11

8.83

35.12

46.55

38.27

(1.00)

2.17
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Iable 2 4 Results of IKMI sampling compared with VPA estimates of O-group stock size.

Mean number of larvae per rectangle
IKMI index VPA estimates

Year North Sea North Sea North Sea North Sea Skagerrak/ weighte~ of O-group
class NW NE SE SW Kattegat by area stock size x 109

1976 19.82 1.50 1.14 11.00 0.17 1,237 3.27

1977 4.19 6.07 1. 82 6.75 0.94 632 3.22
1978 42.67 5.35 0.81 15.60 8.64 2,460 7.47

1979 12.03 25.89 38.08 34.52 18.47 4,768 10.85

1980 12.43 0.33 28.69 17.78 33.67 3,423 30.12

1981 23.25 7.27 49.62 26.67 12.83 5,193 50.10

1982 2.63 9.79 37.96 14.23 47.92 3,904 46.66

1983 3.27 12.17 51. 60 23.23 33.86 4,880 43.91

1984 19.18 5.83 52.24 40.85 22.31 5,829

1985 24.88 17 .89 54.45 49.12 6.69 6,421

'Number of rectangles per area in NW North Sea 38, NE North Sea 18, SE North Sea 61,
SW North Sea 35, Skagerrak/Kattegat 17. Ihe areas are those 'liven in Figure 2.2 of
the 1985 Report (Anon., 1985).

Iable 2 4 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 Iotal

0 48.8 49
1 642.5 17 .6 66.0 0.2 0.3 727
2 1,247.9 68.3. 382.1 93.6 87.9 1,907
3 539.4 31.0 174.6 90.6 58.1 894
4 169.5 3.5 21.3 33.3 9.1 237
5 61.8 0.9 5.0 13.3 2.4 83
6 21.8 0.3 1.6 4.8 1.8 30
7 11.7 0.02 0.09 1.5 13
8 21.2 0.06 0.4 1.6 0.5 24

>9 17.0 0.05 2.4 0.2 20

Total 2,760.1 170.6 651.0 241. 5 160.3 3,984

Total
biomass 375.7 16.0 87.4 47.7 20.5 547.3

Spawner'
13.0 73.4 43.2 20.5 435.1bioltass 285.0

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

Year class July 1984 July 1985

1983 726.3

1982 550.7 1,818.9

1981 1,717.6 835.6

1980 609.6 227.6

1979 264.1 81.0

1978 81.5 28.5

1977 36.0 13.3

1976 45.9 23.3

1975 38.1
19.4

pre-1975 36.9

pre-1982 2,829.7 1,228.7

0.72

0.98

1.18

1.05

1.00

0.68

1. 35

0.83

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

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

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

Age Fladen Egersund Sum
(rings) area Bank area Div.IVa E of 10W

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 eomposition (year elass) of HERRING sampies' during
the northeast eoast aeoustie survey, August 1985
1985 (Division IVb).

Parameter
Age (rings)

2 345 6 7
(1982) (1981) (1980) (1979) (1978) (1977)

Overall

.. 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 (em) 25.95 27.99 29.41 30.51 30.48 32.92

(S.O. ) (1.01) (0.95) (1.03 ) (0.65) (0.66) (0.71)

Mean weight (g) 142.2 182.1 214.7 242.2 241.2 310.8

'Mainly stage 5 maturity fish, exeluding a small proprotion of

1-group fish.

27.19

(1. 64)

167.1

Table 2 5 Pereentage age eompositions trom Aeoustie Survey sampies eompared
with eommereial eateh age eomposition Southern Bight and Eastern
Channel.

2 3 4 5 6 7~

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

Freneh Surveys (VIld)

11-14 Nov. 68.5 24.8 5.5 1.2

16-20 Nov. 61.0 29.7 8.1 0.8 0.4

Enqlish Suryey

(VIld) 7-15 Dee. 70.2 26.1 2.4 0.4 0.6 0.3

(IVe) 15-19 Dee. 62.0 18.4 9.9 4.1 5.1 0.5

IV Quarter (Commereial eatehes) [Mainly Nov.-Dee.]

Netherlands 70.0 17.9 4.7 1.5 1.5 0.4

Franee 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 Vlld.

Year Survey dates Country IVc 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
2

104.0 260.0
2

70.03 150.03

1984 11-23 Nov France 35.6 110.5 133.0

1985 11-23 Nov France 85.0
124.0

4

7-19 Dec England 69.0 53.0

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

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

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

4 The combined estimate fromt he French and English surveys in the
Channel only.
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Table 2.5.1 Larvae production estimates (LPE x 10" larvae) calculated usinq area-
specific natural mortality rates (z/k) compared to larvae abundance
indices (LAI) from Saville and Rankine (1985).

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

LPE LAI LPE LAI LPE LAI LPE LAI LPE LAI

1972 150 578 5 1 155 579 20 11 51 2

1973 76 239 7 1 83 240 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 90 371 21 36 111 407 86 46 3 1

1979 231 565 «565) 20 231 585 53 19 2 4

1980 247 398 «127) 2 247 400 121 21 47 12

1981 171 394 «151) 2 171 396 233 36 119 49

1982 257 380 132 100 389 480 78 34 113 37

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

1984 161 354 590 430 751 783 653 105 114 23

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

z/k 0.25 0.42 0.40 0.55
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Iable 2 5 2 SSB ('000 tannes) estimafed from larvae production estimates (LPE x 10" larvae),
and number of eqqs (x 10 ) per kq SSB compared to SSB from VPA.

IVa (incl.Buchan IVb IVa + IVb IVc + VIId North Sea
iear

Eqqs! LPE VPA Eqqs! LPE VPA LPE VPA Eqqs! LPE VPA LPE VPA
LPE kq SSB SSB LPE kq SSB SSB SSB SSB LPE kq SSB SSB SSB SSB

1972 155 (1. 56) 99 207 20 1.50 13 43 . 112 256 51 0.94 54 30 166 274

1973 83 (1.56) 53 147 90 1. 51 60 80 113 240 54 0.93 58 8 171 225

1974 84 (1.56) 54 88 (53) 1.54 (34) 78 88 179 0.87 7 89 159

1975 49 1.59 31 65 39 1.63 24 30 55 104 - 1.01 6 55 85

1976 20 1.52 13 106 12 1.53 8 13 21 121 1 0.74 1 2 22 80

1977 - 1.57 88 70 (1. 54) 45 8 96 1 1.02 1 6 54

1978 111 1.57 71 108 86 (1.54) 56 13 127 117 3 1.18 3 14 130 75

1979 231 1. 64 141 112 53 (1.54) 34 19 175 133 2 1.07 2 28 177 120

1980 247 1. 69 146 131 121 (1.54) 79 30 225 150 47 1.14 41 21 266 146

1981 171 1.51 113 138 233 (1.54) 151 51 264 175 119 1.06 112 55 376 214

1982 389 1.60 243 192 78 (1.54) 51 101 294 272 113 1. 11 102 45 396 308

1983 572 1. 53 373 307 87 (1.54) 56 202 429 476 (>74) 1. 10 (>67) 49 >496 521

1984 751 1. 67 450 532 653 (1.54) 424 437 874 907 114 1.04 110 81 984 968

1985 961 (1.60) 601 546 724 (1.54) 470 534 1,071 1,085 141 (1.08) 131 124 1,202 1,196



Tab1e 2.7.1 VJRILlAL t'Or'IJLAJIOl'< At.ALYSIS

,I Ena I;... 1 r, TIiE r;Oill:i!:ilN NOR 1-1 su, lfI~HI;H, A~EA IVA)

CI, H,l U I. :J:I; Ek S UldT: :lIillions----------------
1'1/2 1973 'l'114 'I '17> 11//(, 1977 II/lö 11/79 19150 111131 1982 11/83

~ 9~ 1 /56 I~::' 'I tll Sll4 9 II .) l 1 18 131
.5 11/5 476 124 76 ':>7 li"7 (} 1 7 8 ::. 75(, 74 64 9/1 51 I ß 10 3 2 1 19 6 28
5 ~O 4( 36 41 14 ~ 0 1 :5 1.2 7 14
S 4 21 19 1 U 4 3 0 0 1 "19 4 18
I 0 .) ':> 6 :5 t!- U 0 1 18 6 12
'l 1 1 2 3 1 1 U 0 0 5 3 11

9+ 0 "I "I 1 0 0 0 U 0 1 1 12

1" rAL 1255 1371 406 31 / 61$0 206 4 6 15 93 47 .sUl

19154 1 ')85

2 54'3 6U
.5 2$1 1i09
{, lU 266
5 46 92
6 15 llJ
I 21 16
~ R 1~

';1+ 16 1.3

r01 AL IU18 19i1l



Table 2.7.2 VI~TUAL POPULATION ANALYSIS

HERRIN'; IN T~E NORTHF.RN NOH TH HA (~HHIN" AREA IVA)

FI5rlIN'i ",u RTA LI TY COE Ff IC IE"T uNH: Ye~r-l NATURAL ~IUR TA LH Y COEfFICIENT .1(1 \D

'"-----------------------------
19U 197.> 1974 1975 1?l6 1911 19/1S 1979 1980 1981 198c 1983

2 • llJ6 1.373 .62; .660 .'N3 .059 .001 .019 .021 .015 .038 .136
.> .1.194 1.cl'; ./6.> .90t .61.l •.g4~ .OO~ .006 .0,1 .089 .017 .198
4 .749 .75~ .];J( • t4 t .5U5 .118 .OC.> .U18 .015 .118 .U75 .L18
5 .4,4 .93ls 1.176 .792 .3/8 .215 .004 .005 .025 .320 .083 .232
<S .48,~ 1.11f 1.151 1.14.> .142 .1:>1 • UDS .UUO .UU6 .t13 .U87 .c92
7 .001 .654 .6St> 1./01 .UO .065 .010 .000 .tJ22 .236 .085 • .537
i ./91 1 .12.> .BcS 1.l,;;,lU .5Ull ' .6(0 .U1U • UOO .un .180 .Ll50 .200

"+ • 7'11 1.123 .112; 1.C'aO .s tJO .670 .010 .000 .027 .180 .050 .200

2- c»U .6/3 1.030 .9Ul .U5U .532 • t!!l5 .UUt .OU9 .Ll24 .161 .060 .215
2- 6)·~ .Ö04 1.2511 .764 .75 b • (;";1 .496 .UUlS .OU .iJ26 .135 .045 .168

In4 1985

2 .t!45 .40:J
.5 .342 .600
4 .5~4 .70U
:> .5'n .800
6 .39'1 .800
7 .5'1 ./lOD
8 .355 .600

'1+ .355 .600

t!- (»U .4~0 .66U
2- 6)w .3\)0 .532



Table 2.7.3

~~N~ING l~ TrlE NOkTHERN ~JNTH SEA (FlSHl~~ AkEA IVA)

s10CK SIZE Ii; r.UntJER~ utdT: rni 11 ions

JIor'lASS TOTALS U;~1T: tonnes

ALL VALJcS, EXCE~T THOS~ REtE~Hl~G TU THE ~~Aw~ING STOCK ARE GIVtN FO~ 1 JANUARY; THE SPAWNING
STOCK ~ATA qEFLECl THE STOCK SITUATION AT S~AW~ING TIME, WHER~BY THE FOLLOWING VALUES ARE
USEu: riOrORTIJN UF ANNuAL F LEFONt S~A~NING: .670

~;10.;o~r IUN UF Ar-.oNLJAL 11 EEFURE SrAWNI N~: .6/0

, v/2 197:5 1974 1of7:> 19/6 19'17 19/11 19/9 1'.l1l0 1981 198, 1983

2 175',; 105, 2/) <:.71 966 li2 114 1Sb 111 184 SOS 1086
.s ~4j 7ü:> i!.4c. ß:> 1.:10 5c.4 141 105 140 98 166 440
4 1,,7 127 "Cl!> " a2 49 (,3 126 'l32 93 121 81 148
j '7 Ml 54 11 44 c.i 41l 1" 118 83 91 68
S 11 33 26 15 32 '<.7 19 43 101 1 ;14 54 76
I , (; Iv II 4 ", 21 11 59 90 76 4,
?, 1 2 3 5 1 1 i!.1 0 16 34 65 63

9' 1 1 , <:. 1 LJ .:I<:. 0 4 7 19 70

TeTAL .'J d41 20fJ7 .;02 619 la6 65t 52il 566 621 722 1057 1':/%
s.' s .,0 11 I fJ 744 4c.i. ;,1( 555 419 4/2 499 S,2 5bl ö75 1496
TOT .~.JjUI 103 14<:.8 .:>1;60/5 10009 <:. lc.("'9 U61i!.O D23bl 1196/8 125521 1462.:17 171080 alluso 405521
:; PS i3IO" 20/4JS 1471 t;", 1:,75":> 7 6:>244 1 06149 t>.7974 107960 111 ö6 0 131395 137872 191755 307070

19ö4 19t5 ''''~6

~ <:.645 2154 0
.s i;:> R 1U4 12 'J4
4 j,6 5:>.: 9:>1
5 107 17' 241>
6 49 54 11
7 jl 30 22
3 <:.9 21 12

j' :>5 50 2b

TOTAL NO 41t.2 4875
51'S ,,0 2773 2741 '"...,
TOT.BI01 n9uHl 96325:>
SfS BIU;'! 532[;13 :>4612b



--------------- - ---- - - - -----------------------------

Table 2·7.4 VlkTuAL POPULATION Ai,AUSIS

rl EIIK I;, .. H. TolE C"i;T RA L llORT" St.A OIShIl,G AKEA IVlJ>

'"
CATC~ I V NUM~ERS UNlT : ml111on5

co

----------------

19/2 1 \/75 1'174 1'I7~ 1'>'16 1977 1\l7ö 1.,,7\/ 111<50 1 \/Ill 1Y8c1 1983

c1 :)(8.( 445.':> 4ü .1 llö.l 11b.2 a.~ 1.3 1.2 6.6 40.9 ~8.3 1bl .7
3 1Jd.0 1,7.0 152.l 12l.6 14.1 5.1 1 .U .5 1 • .s 1S.5 b.l 55.9
4 l4.4 15.::' B.5 74. -. 25.6 .2 .ll 1 .7 .7 1.4 1.6 13 .0
5 1.2 2.1 15 .0 l.:..iJ 15.6 1.4 • I .8 .4 .2 .7 1.b
6 .7 3.5 Z./S 4.5 1.4 • I .1 .1 .0 .4 .3 1.4
1 .2 .S .l 1.9 1.5 .0 .0 .7 .1 .0 .4 .0
S .5 .0 .5 .4 .4 .0 .0 .5 .0 .1 .1 .0

9+ .0 .0 .1 ..) .1 .0 .U .0 .0 .0 .1 .0

TOlAL 519.7 512.1 bfJ9.8 440.0 232.9 29.'1 5.8 15 .5 9.1 51 .5 67.6 215.6

1984 1985

2 240. i' 114.5
3 ,5.8 1 ,}5. 6
4 28.0 55.1
5 M.8 19.1
b 4.3 6.5
1 2.6 2.9
8 l.4 1.4

~+ 1.7 2.8

rOT AL 344.3 458.5



Table 2·7.5 JIRTuAL "lJr'U LA TIiJf, A.,,\ U 5 J5

HE~ KIr.'; Ir. Tri E CF.1H P.AL NO~TH SEI< OISHIt.G A~I:A I~D)

FIS HING ,IO'!TALITf COC.FFICIEIH U'lIl : Yeilr-I IliATUkAL r'IOI~ TlILI TY COEFFICIEI,T • 10

-----------------------------
19/2 1') /.) 19/4 1'11~ 1,/(6 Pli 191<: n/9 19~0 1981 19"l~ 198,)

" '1.647 .95) 1.~5Y 2.~41 .1.421 ".4) 5 .'J45 • .: 1 5 .r)<Jl .276 .175 .n94,

5 1.öl .30,) ••~Ö ö 1. (;,4 ~ .941 .4L5 .111 .·J"H! .'J58 .146 .054 .139
4 1.255 .505 .5/,) 1 .44 ~ 1.1199 .:J~5 .U91 .455 .U~l .U47 .03j .'140
5 • <J I C' .357 .95~ 1.094 1.5'11 .412 .014 .111 .H12 .0')7 .027 .038.., '. 5~j 1.511> • t.>f 4 .939 • (60 .164 .U49 .016 .UJO .':15 .Ur.: .U65
I .166 .431 .2t:i! l.c6~ • :153 .OLO .000 .4<19 .u18 • UJO .308 .000
'! • 'lUD .OUJ .9(1lJ 1.c5U .9 rJiJ •nuu .OUU .169 .UUO .020 .U20 .000

}+ • ,JO .000 .900 1.<:50 .'100 .000 .000 .16<J .UÜO .020 .020 .000

2- 6)J 1. UD .848 .865 1.595 ') .482 .5U4 .015 .160 .062 .H8 .060 .122
2- 6hJ 1 .521 .906 '1.101 1.öllS 2.141 .841 .U5\! • '152 .U02 .198 .1':5 .192

1 '}84 1985

2 .152 .2U5
3 .103 .160
4 .1,),3 .128
:> .119 .11 lS
:, • Ul .109
7 .145 .102
~ .120 .090

}+ .120 .096

2- 6)J .1a .144
2- 6). .139 .165



Table 2.7.6 vIRTUAL POPULATION ANALYSIS

HERKI~G l~ TrlE CENTRAL NORTH SEA (FIShING AHEA IVS)

UNH: tonnes

STOCK SIZE IN NU~BERS

BIOMASS TOTALS

UNIT: ,"1Uions
.....
o
o

ALL VhLU~S. EXtEPT THOSE REFERRING TU THE SPAWNING STOCK ARE GIVEN FOR 1 JANUAHY; THE SPAWNING
STOCK OATA ~EFLECT THE STOCK SITUATION AT SPAWNING TIME. WHERE8Y THE FOLLOWING VALUES ARE
USEo: PROPORTION OF ANNUAL F OEFURE SPAwNING: .667

P~OPORTION OF ANNUAL M BEFORE SPAWNING: .667

1972 1973 1'174 1 '175 1976 1977 197& 1979 1980 1981 198it 1983

l 4;:'7 761 626 252 200 31 44 50 80 178 382 829
3 157 85 110 164 24 16 6 39 36 66 121 290
4 36 40 32 101 29 9 10 5 35 32 51 105
5 13 9 ä. 1f ä 4 IS 8 3 - .3 1 27 45
6 2 5 6 8 3 5 2 7 6 2 28 24
7 1 1 1 3 3 1 4 l 6 6 2 25
3 1 1 1 1 1 1 1 .3 1 5 5 1

9+ -0 1 0 U 0 1 1 U 1 0 5 1

TOTAL ;~O 6'16 90.3 958 545 280 67 76 113 108 319 622 1319
,PS NO 239 464 4.» 150 68 40 69 97 151 263 537 1090
TOT. F31011 12;;061l 155186 1(0803 10394( 51326 13391 15U15 21327 32976 6(;976 11652U 242652
SPS '3IO~ 430':14 81)410 78272 29713 13200 11521 13563 1'1154 29767 50'198 10123'1 201760

19l54 1985 1986

2 1783 Q95 U
3 5'16 13'10 735

U8 481 1072
5 <12 1110 .3 bl
6 39 66 145
7 21 31 54
3 a 10 26

!/+ 16 32 40

TOT AL i~O 2793 319(
SPS ,N 2302 26 lj3
TC:T .810'1 5114(1 63443u
s~s ,11U;, 43(,766 534014
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Table 2 7 7 Estimation of F in 1985 Division IVc + Vlld HERRING (No in millions).

Aqe (winter rinq)
Cateqory Total

2 4 5 6 7

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

Enqlish Acoustic Estimate2 310.4 80.1 18.6 6.3 5.1 1.3 421.8
(December)

Total 726.2 291.1 60.1 15.8 7.8 1.3 1,102.3

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

Catch in 1985 314.1 169.0 44.1 12.3 8.4 1.4 549.3

F 0.42 0.51 0.62 0.66 0.93 0.97

;Raised by aqe distribution from French catches in November.
Raised by aqe distribution from Dutch catches in December.



TaOle L7.8 'JIHTuAL PO"ULATION Ar,All SIS

HER':<II.G 1" THF. SO~JrHERN NOHIH S [,\ (fHHHi(, ,\REAS IVC M.D V 11 0)

m1l1ions
...

CATC:~ l~ ~.U "'1 F.:l S u,.rr : 0

---------------- IV

1964 1965 1900 H61 1 '/08 1969 1910 1971 19(2 197::> 1974 1975

~ 22.5'1 25.50 54./l0 42.40 a.\I!l 161.hO 81.60 130.80 135.10 43.30 24.10 127.20
5 7:).50 6J.50 9.90 15.40 19.90 /l.80 8j.80 41.70 29.30 115.10 20.30 3\1.60
4 .10 32.60 1.20 4.90 09. ('J 5.30 5.40 31.10 9.30 55.00 8.40 5 • .s0
; 5.,/r) 2.10 3.10 2.20 1.50 1.90 1.60 .lO 5.0n 1.40 1.20 1.80
6 .uO 2.40 .00 .10 5.00 .40 1.00 .3U • UD 1.90 .10 .00
7 .00 .50 .00 .DU .61] .411 .10 .60 .00 .50 .20 .00
~ • uD .1I0 • UO .1I0 • Ufl .lIl .40 • VO .UD .10 .00 .00

9+ .O!) .03 .00 .no .01) .0<> .\ 0 .30 .00 .00 .00 .00

TOT AL l1J/.40 123.63 69. uo b5.(H) ;;.60 1 i' 8.6::' 0 1 ( 4 • UO 205.50 178.(0 22.5.30 54.30 173.90

19/6 197/ 19/8 1'>17 '/ 1980 19!s1 19U 1983 1984 1985

2 94.41] 6.40 2.1lJ 21.60 'H.l0 222.60 201.20 251.70 172.b'J 514.10
S 4 01.30 3.00 4.uO 9.(llJ ö':>.:sO 40.40 221.40 105.10 116.60 169.00
4 3.51) .70 1. 20 ~ .60 .50.20 19.30 26.) 0 64.50 33.UO 44.1 n
5 .50 .<:0 .UU .6U IB.4fJ t\. (0 0.80 11.1U a.bO 12.30
6 .30 .00 .00 .10 1./0 .5.30 2.20 3.00 2.0r) 11.40
( .iJl) .(JO • UU .00 .50 .60 1.50 .50 .50 1.4fl
8 .:.ln .no .00 .no .Or) .00 .50 .50 .03 .10

9+ .~o .no • UD .nu • UD .00 .IU .10 .40 .20

Tor AL 140.50 1 '1 • .50 S.OO 36.90 2.5.5./1) 292.90 460.20 436.50 347.73 549.60



Table 2·7·9 '/I,ruAL >'UPUL"T lul', 111,,1 LI:" i <;

Ir: :l:<!i,G 11\ r rl E StlUl ~ -: t1 ;.; ;nRTH SE" (t 1"'1 U,,, A!{t:AS IVC Ai\ D V 1 if; 1

FISl1r~G :~(ORTALI li c()i'FF 10 [roIT UNIl : Yc.:lr-I NP,TURAL 110,nAL I rv C11 E t f 1 LI EIn .1(,
-----------------------------

I') 04 196) 1900 1 <,61 190~ 19u9 '19/U '1971 HI2 191::' 1974 19/5

.14 • kS • '11\ .1>2 .. ;:;2 .n • 1'1 .f':A wb X • ~1 .41 1.30
.) , .u5 .)9 • ö', .111 .)9 • 1/5 I.')l." '1.0 • .)9 2.31, '1.4.5 2.37

.n " .. ?; I .lJ" , .1) 'I. "1 • "I 1. )0 'I • 51 .16 ,).76 'I. 5 ~ ~.37
, • ,9 i .. 2 "I .. Ö{i .04 " • .5'1 · i I. .1'1 ./r, 1. ,5 4.7.1 0.73 1 • ~7

0 • ,)0 I.),) .u1 .0) .1)6 1 .. ~~ .93 .n" .UD ~.n 4.38 .Ul
7 .,)1 6.'1<. .111 .01 .1,3 .ul 4.40 1>.26 • on tJ. 'Jh 5.17 .01, .ul .lJ J • ul .0,1 .:)1 • Ul .01 .Ul .ul • ,) 1 .01 .01

'}+ • 'Jl .01 .0', .01 • .11 • Cl .UI • ,11 .01 .111 .01 .01

~- u)U . .) i 5.6~ .),) .51 ./9 .81 .89 .81 .00 ".70 ~.89 1. 51!
6- Ou .nn ,; • h1 .01 .05 .24 .'0 ~ ./1 ,s. 14 • uD 4.1;- 4.77 .01

19/6 197/ 197L 1" 19 1.,>,,11 1 \lt 1 '191J2 1 ',183 19l54 '1985 198u-R::'

I- ~ • .5 ,') .14 .05 .1 :> .7r) .47 .12 .71 • .5'1 .42 .65
.) J.c.6 .39 .11 .1,-'; 1.<::' .00 1. Uo .04 • I 4 .51 .90
4 ':.iß .64 .24 .1 'I " • .53 .\15 • .,>, .93 • 11'. .62 1. 03
5 5.g6 4.95 .uu . 'I 0 'I. ;,7 1.15 .91 '1.17 .91 .66 1 .1i'

" 5.46 .nl .0'( .17 .n .. üt, 1.53 1.61 .59 • '13 1.19
I .<.11 .Ul .01 .0" o.OS .00 1. ~'I 2.::'~ 1. ;,4 .97 c..55
,: .01 .()1 .01 .01 .:)1 .01 1.3'1 1.97 .',16 .97 .84

9+ · Jl • Ul .ul .01 .Ul .U1 1. ,H 1.91 .96 .97 .84

2- ulu i. -14 1 • ~2 .01:. • 'j I 1 • T1I; .n 1. 04 1.07 .07 .63
(,- dJ ". (4 .01 .0'/ .. ut, ;'.42 • i 4 1. ;,i 1.9', .96 .95

o
w



Tab1e 2·1·10 VIRTUAL PO~ULATION ANALYSIS

HERkING IN TdE sou rliEHN NOkTH SE:~ CFLSHING AHEAS 1 ve AI, IJ VIIIJ)

ST oe K SllE 1 j. NUI,IBE kS ur,IT : millions
---------------------
110,'0 AS ~ TOTALS UNH: thousand tannes 0

-------------- "'"
ALL VALtJtS, "XCEPT THOSE REFE~R ING T\I THE S~AWN 1'IG STOlK ARE GIVEN FOK 1 JAtWAKY; THE S PA"lIdi;G

sr oe K uATA REFLEeT THE S ToeK SI TUAT 101, AT S~AWNING Tl ME, IoIHEkEBY T HE FOLLOWING VAL UES ARE
OS E0: ~RUPORrIJN \lF ANNUA L F 8E.F\lRt S~AWNIN'; : 1. (JOO

rROPOQT ION OF ANNUAL M 8EFORf. S~AwNI:'<G: 1.\JlID

1 \/64 1965 lY66 1 ';67 1968 1969 19(0 19/1 1912 1973 1974 1975

1 ~fl. 3 4"1.2 92 .5 '16.1 42.7 515.1 '155.4 240.\/ 286.1 75.1; 15 .1 181 .6
10.9 14~.0 'I H. 6 '>".lJ 46.8 1/.CI 1.)~.'> 6.>.5 94.5 1.) 1. 1 0.8 45.1

3.1 39.9 71 .2 "1.5 14.4 23.6 7.1 40.7 1 <>.2 5"1.7 11.2 6.0
3.~ ~. " 5.5 0-,.,) ~.1 3.9 10.3 "1.4 ( • 6 ( .7 l.~ ~."

.6 2.4 .0 2.1 55.2 .5 1.1 13.2 .6 2.2 .1 .0

.0 .5 .lJ .lJ '1./\ 4 "1.1 ,'I .6 11 • 'I .5 .~ .0
;:i .0 .0 .0 .0 .n 1.1 42.2 .0 .0 10.6 .0 .0

9+ .0 :J.t. .1I .\1 .[1 ~. 1 10.b 51 .1 .11 .0 .U .lJ

TOTA L l'lJ 51L.7 23 7 • .) 1,11.9 ~01 .0 165.1 41 (J. 4 365.( 392.0 4H.6 2 b5.6 115 .5 234.9
S PS ii3 1Jl/. n °8.~ 11)4.9 1~1I.4 0.).2 ~(J2. 5 106.7 160.\/ 2r>Y.7 4'1.9 55.3 49.3
ToT.81';:1 45.6 SR • .) ~o.4 :,,,.8 ~9.5 50 .6 51l.4 59.2 59.~ 46.4 10.4 .:>1./1
St-S 8101 ~5'4 15.5 17. (; 2U.\/ 17.9 31. /I 2&.il 2S.7 50.3 7.8 7.1 6.4

, \//6 1977 1\/7!1 1Y7Y l';b(J 19b', 1962 1 \/83 19ö4 ',9ri5 1986

l 1\11l.3 5,L~ 65.5 '15'; .ll ~06.6 623.5 4u O .5 51\/.4 670.1 9,9.'.*.+****
3 44.6 Q .. u 4t .0 ;t>.6 12,50 3 93.2 353 • .) llSCI.~ ~5~.1 44~.7 5/C1.~

4 3.8 1.5 6.0 54.2 42.7 32.7 46.1 111.0 65.9 99.8 240.5
5 .5 ." • I 4.3 ~5.6 Ifl." '11 • 4 16.7 39.6 ~6.6 4lS.6
~ .3 .0 .0 • 7 3.3 5.\/ 2." 3.9 4.7 lL5 12.4
7 .Il .C, .U .0 .5 1.4 ~.~ .6 .7 ~.4 5.~

I; .0 .0 .f) .0 •n .0 .7 .6 .1 .2 .~

9+ .0 .0 .0 .ll .f) .CI .1 .1 .7 .3 .~

TOTA L ,'lQ 1J"I.6 64.1 114.5 254. 0 402.1 766. y t:26. 'I M~~.5 1fll I .7 1545.4
S ~S N0 1'1.5 411.lS 05.3 195.5 14.:>.4 416. 'r .:>1.:>.~ 341.0 51\0.3 8 (( • <)

T01.3101 ~1 .7 H.6 'I b • .s 36.1> olJ .4 103.1 'I ~1.1 Un.5 14~.9 UU.I)
S ~,) 1)101 1.5 6.4 '15.0 ~t.1 ~IJ.., 55.4 44. ',I 41,.3 1;'1.7 '125.9



Table
-2;7.il VIkTlJAL P0PlJLATIllN A1.AUSIS

r1FRRI~..,G u_ T01 E NO;~THE:1N NORTri SEil (f1~HING ,AREAS IVA + IV])

~ ATe 1I IN "'J'13ERS U~H T: millions
----------------

19/1. 19/j 19(4 1975 19/6 1 Q ({ 1978 1979 1'?lllJ 1931 1982 198~

2 13iJ5 1301 74'1 415 bD7 31l 2 13 y 42 67 293
j ~J5 544 ~4l ~lU (6 11!;' l 1 8 16 9 111
4 121 95 11/s '135 49 '10 4 5 2 20 7 41
5 c3 5c 55 55 j4 ., U 2 3 a I! 15
6 5 2'1 a 16 6 4 0 0 1 1 Y 5 20
/ I) j 5 -:; 4 2 LJ 1 1 18 6 12
'. 1 1 2 3 1 1 0 1 0 5 3 11

9+ 0 1 1 1 0 0 LJ U U 1 1 Tl

r01AL 1716 l026 12 '13 /..5) 'I 'i7 245 'I 21 24 144 106 515

I"."" 1 ') i.' 5

2 ((0 9iJ'j
5 2 >,1 101 "
4 152 324
j ,4 112
.) 19 jS
7 23 1."
1 11) 1j

}+ j 7 16

I ~;r AL 1.)42 t!.446

o
lJ1



Tab1e 2.17·12 \II~TUAL PUPU LA r Hit, A"AL~SIS

HERRING I" TH E NCRTHERN NORf>i S EA (fISHIr''; AREAS IV-L+~)

FIS HI fi G :o10RTALITY cr'EFF I CIEH l". Ir: '(e'lr-l /;ATüfiAL /lORI All TV COEfF1C1EIH .10 0

'"-----------------------------
1911 197.> 1974 H/) 19/6 19(( 19(!l 1979 1980 1981 198~ 198.>

J. • Y19 1 .0\11 1.162 1.285 i.löO .214 .016 .066 .0:>2 .134 .084 .177
.5 .9.56 1 .179 .8,5 1 • .:48 .1,:>2 .8:>9 .01.: .009 .049 .114 .034 .175
4 • 11/2 .73.> .7/5 .1l94 .9.5.5 .lli2 .uSl .03':> .019 .152 .060 .194
5 .488 .846 1.15,} • '131l .516 .2i'':> .OOi' .014 • OS r) .265 .071 .156
6 .492 1.<!44 .9~9 1• .c:::3,) • ~uiJ .095 .01(J .U02 .U06 .~ 16 .07.5 .237
7 .0-,10 .596 .613 1.4H '1.325 .00' .01)':> .047 .n5 .229 .091 .254
~ .771 , 1.lö .8':5 1.lJ8lJ .5UO .6(0 .010 .U18 .Ja .130 .U50 .20U

'1+ .791 1 .12.5 .1\2, 1. (,ISO .500 .670 .010 .018 .Ja .1 do .050 .200

2- 6)U .(~5 1.01!:l .988 1.UlJ .116 .321 .U15 .U2,:> .1lS 1 .176 .064 .188
2- 6 "I .900 1. Jlll 1.026 1.176 I.06P. .512 .Ull .034 .0.>5 .158 .U71 .179

1'134 198:>

<! .205 .3UO
3 .2.58 .400
4 .341 .4UU
5 • .5 17 .400
6 • <! 66 .400
7 .4l3 .400
~ .3J4 .400

9+ • .504 .400

2- o)U .<!d5 .38U
2- 6 )~ .229 .3':>6



Table 2.7.13

'110,1.\5, rCTAL.S

vJRIUAL rO~ULAJIu~ ANALYSIS

ufdT: millions

UNJT: ':.orlnp.s

ALL V~LJ~S, ~XCE~T THOSE REfERKING TU ThE S~Aw~I~b STOC~ ARE GIVEh fOK 1 JAhUAKY; THE SPAWhING
STOCK ~Arf 1EFLECT T~E SJOCK SITUArIU~ AT SrAWNI~G fI~E, WHEREar THE fOLLO~ING VALUES ARE
JSElJ: ""~vt'ORrI;n Uf A:;:aiAL f r:Efull~ SrAw;d,I~: .6/0

"'~u"'o~rlo~ Ijf "'".UAL N ~EFO~l; SI"A''iI'IN'': .6i'D

1'112 1973 1'i74 1.,.7~ 1\116 1') 'f7 1978 1979 19&0 1931 198~ 198:>

2 ä",S ~;)4lj lU4 :,,,, 'I ~ 12 20y U'i ~ a6 Ib6 .148 074 1'100
j 540 81(1 (>"u :>21 149 3:> i' 1'::' 'U4 114 '160 ~/6 127
/. ö1 'I S'l ;'2", d-t 0.5 64 132 136 , 111 150 129 241
5 16 95 ..l~ 95 ~3 ~lJ 41:\ 116 1 '19 99 111 11 U
S 13 42 37 24 34 4b 20 43 I.B lOS 68 98
I ~ I 11 U 6 "5 :>9 13 ~9 9.5 /6 58

'. 2 i. 4 5 3 1 ~1 35 16 .54 67 63
9> 1 " " 1 0 :;~ 6 4 7 U 70

fOIA l ,~ 0 .1131 51Y7 211 'i 1<: ~4 15(7 .,.. :, '1:;4 61:\4 1'2 '196 1;'28 :>l67
.:; PS 14i) 1:-99 1~~4 91b 51 , cd? 1,59 ; 1 , 59.5 6'7 7BO BB 2423
TC T. ,ll,j .. 56.:;:,,,6 '1.7150 40~94:> "50d9 21:;:'0:>6 146.5:'0 1:>U'l:,1 150921 169.. 67 aU/U7 :>:>lJöl 63ü93
$i'3 BI v,I 2564,,9 d'i'i/:,i '17:;,,22 1.)4'124 120b'l1 '/':'2" i 11/34;:, 132ö6.5 1; OJ, I; 1741;33 01/81:. 476291

·i -J~'t 1905 1 'ib6

~ 4yn s611 u
3 1441 52.56 246'

S,2 1[; 2d 196:>
~ 1... 0 55; 62.5
S :l5 11" <015
7 1'1 5'1 61:;
3 4:) 42 :>0

'I> ['i'1 SO :'Cl

TCr.~L i.. O o~" 1 ~55B

;;p" .~ J 4 g~3 546.:1 0....,
TCT.'3IU,~ 1272598 'I Cl6982.)
" PS 310 ;,~ J'J7114 'IC846M.



Table 2.7.14 VIRTUAL POPULATION A~ALYSIS

NCRTH SEA HERRING (FISHING AREA IV)

CATCH I ,~ NUM3ERS UNIT: m11110ns 0---------------- CD

1947 194<:1 1949 195U 1951 19~2 1955 1954 19~5 1956 1957 1958

0 I) 0 0 0 0 0 150 219 164 96 279 97
1 0 5 U U 462 7a llU3 1451 2012 1697 1485 4'-79
2 494 247 471:. :>3~ 660 1346 1322 1493 1"51 11S60 1644 1029
5 416 6lt. 644 1(;39 959 5i' 6 1 UU.> 1111 10.>2 lal i'36 999
4 658 32<:: 596 617 lö5 610 474 591 479 516 644 322
5 5~6 601 i:: 81 .::9U 6.>0 652 5g6 561 5.H 249 544 461
6 756 4/$7 652 254 262 464 4"13 330 252 194 207 147
7 451 4IJU 46~ .>31 142 250 '::/8 579 UO 104 147 I:'
a 627 252 414 19~ 206 166 110 194 109 1·)4 100 46

9+ 684 665 62.> 402 259 3<:18 05 317 106 138 153 U

TOl AL 4571 365~ 3956 306"1 481 r, 5160 :>5 Ll2 6445 6581 6228 ':>737 7526

1959 1960 1961 l>62 1963 1964 1965 1966 1967 1 '168 1969 1970

lJ 0 195 1269 14~ 443 497 151 575 645 859 "'12 898
1 16Q9 23\1.5 .55b 2141 1262 2972 5209 1333 1674 2425 2503 1196
2 49.>4 114.:: 1!>is9 dU 2961 1548 ~~18 25 70 1112 H95 1333 ~UiJj

3 4dll 1967 4/s0 797 177 2243 "152'; 741 1365 1494 296 d34
4 4'/7 166 1456 .>35 1~1! 148 ~U.59 4~O .5/2 621 l):' 12~

5 253 16b 124 1082 :.11 14'1 14~ 890 298 157 1 '11 50
6 ~4 9 113 15;S 121 2.s0 'J~ 1:>2 45 .:>93 14~ 5U 61
7 12 ;) 126 61 14:> a 256 110 65 68 163 43 l!
l ;sZ 129 56 80 42 .::6 41.5 96 l!Z 14 21 12

i+ 219 142 8/l 1'-1 51 58 78 236 173 92 25 12

10lAL ~4j 1 6539 5911 ~.::lö ~4Li' 7992 'JlS:i4 6115U 6.::41 f146 ~264 5249

otd.



ctd. Tab1e 2.7;14 VIRTUAL PUPULATION AI,ALYSIS

~IC RTH StA HERRING (fISHHIG AREA In

CA TCH l~ fIlU:>lOERS UNIT: millions
----------------

19/1 19/': 197,) 19/4 19/5 19/6 190 1978 19/9 1930 1981 1982

0 684 750 <:8'1 '196 264 2~l> ~57 130 :>42 7'12 7/j1','1 '1557

1 43/9 .$341 ö6d b46 l401 la 144 169 1:>9 161 441 d4U
2 1147 1441 1344 tlj 542 902 4~ ~ 34 lOb 264 268
.3 663 ~44 659 ;,6l 200 111 136 6 10 n 57 230
4 2]3 13"1 150 126 141 52 1°1 5 10 32 40 34

5 a :ß 59 50 51 ;'5 ( 0 2 a 29 14
6 31 5 31 2~ 16 6 4 0 0 2 23 I

7 a U 4 :> 9 4 t. U 1 1 19 8
Il a 1 °1 2 3 'I 1 0 1 0 6 4

1- 12 U 1 1 1 U U U 0 U 1 1

TOTAL 1117 604(> 4'1;)1 .$H'I .1153 14 .. 2 b~6 315 159 1211 ü773 1 U96;,

oIE MI .21~hT AT AGf: Of Tri!: STOCK
19l53 1984 19l:l5 -----------------------------

0 llJll:>O 219U 1~9j 1947-85
0' 1147 560 1620

U
l 545 9/0 1t. 2,) 15. dil'J

3 216 422 11 118 1 SO.OUO

4 105 19,) ,)08 2 155.000

26 7/!, 124 oS 13/.I)JO

; t.j 2~ 44 4 223.;).10

I 13 24 20 5 2.$0.l)uO

3 11 11 1.>
6 776.1)00

I- 12 lö 16 I ;'99.UUO
~ 306.0JO"

TOT AL 12123 4492 59U8 9- ;'12.0uu

o

'"



Table 2.7·15 , ,,! I J 1\ L I" 01"') LH 1 01, Äj,A LV S 1 5

,~('RPi ::;CA lr,ll~l'iG ( FIS H 1': G A~EA I V)
~

FIS rl 1,\ " ,10 ': T'\ LI Ti C,J"HICIE;;T U!~ l'i : Year-I VAEIAl>LE i.ATUkAL .1-./ KTAll TY CO E FFI eIE IH ~

0

1 <,147 'I Y4/j 1 '141 1 ~5 [) 1 '1~ 1 1 f)~ ~ ''''~5 1'i54 11~~ 1',156 1 y51 1y~ 8

.1 • LlLJU • !Jllu .(IUU • Uf)u • U,)I,l .11LJl • uuO .ullJ • JU8 • U'l7 .ull, .000
1 • auo • nrJU .1.i!J 1) • Gf]J .U63 • '1',15 .11 V .141 .~08 .t15 .531 .189
~ .145 .J5C! .OlSl • '.54 .2114 .364 .5~0 .551 .417 .~n .474 .590
5 .165 .~6t .1~Y • tU • :>:J~ • ~40 .44!> .492 .5~7 .4 /+9 .444 .,24
4 .1 Sr. .170 .?1 I ·(()~ • ~ 1 5 • .32~ .2U. .45 'I • .s01 .502 .401 .515

• ~t~ • t4 t .19f • tUl .t91 .5,1 .51t .:'57 .451 • t. 'l7 .501 .494
6 .214 .2',1.5 .Ht; .<:40 .t19 .522 .410 .424 .554 .461 .366 .181
1 • 5.s 8 .205 .441 .::. 2U • 1~4 .3!>5 .i80 .595 .~59 .au .6lt. .190
,I • .5,l'1 • .5 no .5UI1 • .sno .500 .300 .300 .300 .500 • .530 .300 .400

9+ .5'),) • .5 !)u .,;,uJ .:>ULI .:>d') • .3IJU • .:. Llll • .:.OLl • .sUO • .500 .50U .400

2- o)U • HR .205 .no .<')4 .5:)4 .371 .565 .413 .3 ',11 .419 .597 .421
2- 9)U .241 .nj • t6t • ~/tj .t61 • .5,,4 • .553 .407 • .549 .365 .407 .587

19,9 1960 1901 l'iot 1965 1964 190' 1966 1767 1 ',161' 1969 1970

J • ['uO .1151 .Ut!! • uDI .iJ~O .011 .Ll10 .lJ~8 .U.:.4 .045 .011 .044

1 .2'14 .329 .111l .124 .167 .3'10 .31 'I .243 .565 • .571'. .409 .338
~ .494 .506 • i 01 .to,:, .:>4? .449 .3 Ii' .617 .4/1', 1.467 .880 1.085
.5 .546 • ,531 .366 .642 .2J4 .430 .765 .732 .857 1.925 .Y45 1.306
4 .4/6 .520 •.s8' .416 • C::C:: 1 .562 .lU .561 .900 1 .U 11 .870 1 d19
5 .'s;2 .2511 .312 .4'11 .14/1 .2'17 .654 .824 .<>13 1.114 1.054 .ö6~

6 .481 .256 .505 • ( 11 .101 .2;'') .49< .566 .979 1.118 1.526 1.U/o
7 .1'17 .425 .1 ',15 .5'12 .21.7 .243 .4 /,2 .356 1.296 1.432 1 .11lJ 1.000
l .5uD •.soO • .suU .400 .':'I)n .4 DU .0/0 .600 .9U(l .9'JO .90U 1.0:.JU

y+ .3,)0 .3ilO .'s00 .4nU .,SOD .1.00 .6/0 .690 .~on ."''JO .900 1 .1l'J0

2- 6) 'J .1+10 .:)34 .4,,8 .51 U .<:>5 .354 ./J8 .0.53 .dU3 1.551 1.055 1.131
2- YlU • .5~3 .331 .J7's .49.5 • ~4'~ .35i .665 .613 .889 1. <4Q 1.025 1.U8t.

ctd.



ctd. Table <!.7.15 ','!'IUiIL "Jr'uL:\TI!)~ A,.P.LYSI~

FISrl!r•., ::(l914LIT1 .:"rff ICIE,~T ur-. I I: fe"r-I ~A~IAbLE ~ArJfAL ~ORIALITf COEFfILIE~T

1911 191< 19/.:> 1't/4 INS 1 'J 1 0 17 11 1N/!' 1')(9 '19 ~[' 1981 1\13l

.042 .,'In • \.I) I .e JI! .Il} .HlS • °l!,d .050 .1<:1 .121 .507 .H1
• I:>'. .6'!" .::lUI .~~4 • J 1\1 .,;)u, • .:>11 .2,7 .~,50 .1'Je .200 .199
• Y'IS • 'tu'; , .1.>:> l. 14U I.jö~ "1.4:... J .~jl .U2:> .IU5 • .5,57 • .528 .'-44

1.2, 6 .;U5 1.5/4 • '1'/ ~ I.:> 4,; 1.2li I. j lS5 .(BI .J~O • .5 :$9 .266 .46b
4 1 .llJ:~ ./QI .:, J(.. .91" I. 2Y~ 1.71.5 .u, .U94 .'J t7 .247 .251 • ~u.

i.O,6 .S51 • y4.5 'I.',i'\) 1.167 1.274 " • 'JS" .Ul0 .047 .212 .521 .126

" 2. :'<:0 .~~9 ., .",.~ 1 .Li' 4 I. <:, (, .8Y1 .41e .U/U .UJ7 .U6U .:>19 .105
I -?o~:S • il/y .('2.5 .()l~ I • .:;2[1 1.415 .4 YI .nl:l .,564 .058 .194 .154
I • (1J:J 1 • IHJl) l.lJdlJ 1 • l.lilJ 1. UU,/ 1 .IlLU .dUU .1QU .IUU .:>00 • .sUU • .5 00

}+ .OJf: 1 • ,WJ 'I.GUU 1. (nu i • Ul.lil 1 • [1(JIJ .:JUU .1 110 .lllO .,50(1 .,500 .300

2- 6)J 1• .> B ./1<: 1.14U l.l;lV " .4 S1 I • .sUlS .6~15 .U41 .ll:>9 .<:49 .298 .233
2- -nu 1.;: ,)4 ./0' 'I .1~'.5 .'<9' 1 • .5ö4 " .244 .6 <J2 .058 .11(1 .,-,58 .561 .~4U

I '}1l3 1 Yl:'4 1':IllS

iJ .:>9'1 • O:~L • L·4.>
i .156 • .,7.s .1 (0
~ .20S .ü4 • .:01 LI
,5 .263 .3110 .4" 0
4 • .sS? .5~1 .4 'JU
:; .240 .4.s5 .41V

'" .~67 .284 .41 U
/ .262 .442 .410

.:> JIJ .52LJ .41LJ
)+ .5U·1 .32lJ .41 U

,,- UJ .~ü • .s'-e • .:>9U
2- 'f)J .1.'l4 • .sH .':> Y I



Table-2.7.16 VlkTUAL POPULAT1ON At.ALYSIS

NOP. Tfl SEA HER~PIG (FISHING AREA IV)

STOCK SILE IN NU~BERS UNIT : :nlll1ens
---------------------
ilIO,1ASS TOTALS UtlIT: tennes

~

~

-------------- '"
A1.L VALUES, EXCEPT THOS E REfERRING TO THE St'AI/NIIIlG STOC K ARE GIVEN FOR 1 J ANUARY; THE SPA'./NING
5f OC K DATA RE F Lee T TliE STOC" S ITU AT 10,," AT SPAWfiING TIt1E, WHEREBY THE f OlLOilIN~ VA LUE S ARE
USEO: r'ROf'ORTION Of ANNUAL f BEFORE SI"A\4IH~G: • 661

r'RIlPOR r IIlN I)f ANtlUAL 11 :JEF0RE SPA,IiII:/<i: .667

1941 1943 1949 19,U 19'1 19,2 1953 1954 1-.1,5 1956 1957 1958

J 5 ~8?9 U1411 a/U6 ~91R6 511.U j60LS 41/:lU 54,2/l 5441.8 2u, 'JO 9/1.61 ~4599

I 11853 14310 -.l91l7 11355 I U}/,e 11486 1.s24ö 15283 12:>75 12510 741'>6 35618
~ .)9Ul 5320 641./l 4488 3153 461.4 4693 5~90 59~9 43~1 4550 1.411
3 21H,9 .s061 4, ll, 5361 3552 2769 ~90lS U92 3371 3,35 ~150 2565
4 39.jS 2Wl 2131. 3'31 3lS06 dU5 1'159 16!!1 1655 1.012 1.042 11.48
5 2711 2\13U 161s0 1553 2615 2309 150iS 1323 -.161 1044 1386 lH7
6 33\l2 2UOlS 2Ulll 11.411 1130 1169 1411 998 855 551 109 928
7 15/6 2270 13" 126, ö;J<J 7(4 1160 1s83 5'11 554 314 445
3 I. 534 1018 10/4 '1l9 1132 609 4/0 I~O 441 421 4IJI. 145

9+ 2767 26R'I 25~1 16b }/61l 1570 1111 1282 427 158 620 230

TOTAL ;~o 1~3/9 62" 61. 55149 511L05 59/115 042/l1l IU.s14 65U46 6U32 46326 1109~0 69431
51'S .iJ 1/'nS 161/$1 16600 14~4i:S lö57 11631. lU1.61. 9/49 90.ß 9~86 11616 M02
TCT.OI01 6~721~0 60?5l21.> 5b4J'I6lj 51Y365l! 4 IllS3516 41329220 4602562 45325/2 3973'171 3601400 4334a2 4nb33Z6
~PS 910 ..1 4381)310 jIlO1'lU~ .s/43U6lJ 33U1Uo l.'llllJ~U 1.64340l a98153 214/61:5 1'!64l62 194;,506 1/'l1.9R6 U611131

195'1 1961J 1901 1 ~·61. 190'; 1964 1905 1960 ,1967 1 ~ 68 069 19/0

'I 32958 ,U56 141U .52245 jo 1Ol: 46240 2,1,0 21105 30611 30009 162M 32887

1 39'~3 121 ~4 2901 l6:d:. 11/110 1301.6 161 t.t. 9161 7/07 1 U9 ,) 8 1U553 5927
2 13246 3'"11 0 3",1 .. 1114 1 [b32 4471:- .5'162 5462 3UR 2423 3.557 3151
.s 1213 1313 164~ 1, 6U 152 671.1. l5116 1491. ö12 1/l11 505 11.60
4 13/5 636 4752 1 (,31 ~.se 512 3'1':> I 1 C R8 649 985 23'1 178
S ~l4 17:. 41~ 1.92U lJ15 6Ur, 32.5 1654 559 l37 .)U5 91
~ 6tl3 524 541 Ud '16111 41.>0 40\1 155 6':>6 224 66 \16
1 ILID :>::ll. JOI ::'39 ·116 1246 344 a6 97 I.l3 66 13
~ 33j 52U 226 U4 1 In 1:4 Iltl4 2110 143 24 4lS 20

9+ 8::l4 5/4 354 1.76 1.06 1113 168 495 3U4 161 44 2U

rOTAL ,~,) 6120'1 34213 1:)')3 Ob 66152 6U35 73St;0 54505 4163 lS 465<16 47[JJ)5 31472 4364l
51'S 1;1 -UUP 1.)1l.)ö 1':'l!6 5.)91 11.)1.9 1nös 10/.s 6314 4/64 2149 ~365 2110
TOT .'JIOA 4501.'150 34,l9541 31129lJI 3Sl!.) 1.2.) 3l351/{l 4143469 51109401. I.Ö/3.)57 ~4456.)1 21U17U 1519071 161113.>
SJ.'S 1101 2'''2822 2044210 1" 7742 11'15 {l14 ZIJlS6/,6 2n21763 141.s'.ll 124246\1 YO\ljo 7 425777 40n71 36 063 ~ ctd.



eta. Table-2-.7.16 VI~TlJH t'1li'L1LATION ANALYSIS

'/OIHH SeA tE.RHl; (F BlliNG AkEA IV)

5T 0 CJ< S IZ F. 'i. ,;U~ LI ERS JNIT: millions

310:1\55 TOTALS lJiiIT: tannes

~LL VALUES, EXCEi'T THOSE ~EFEkRING TO THE ~f'AWNI~G STOCK ARE GI~lN FON T JANUARY: THE SPAWNING
STOCl uATA RtFLECT THE STOC~ SITLIATIC~ AT SPA.dI~G TIMt, W~E~EJr THE tOLLOJIN~ VALlJES ARE
JSEC: t'~Ot"Or~rION OF A\~JAL F BEFO'll St"AWNI 7~,,: .661

r'f,,)pon rUN L1F A;;i,UAL f' l'EFJ":c StA,HHi!3: .667

.9/1 11)1, '19 I;, 1"/4 19/5 1710 'I"n 1<,17t 1"/9 nön 1 1I~1 1'J1l2

J '0151, 11'1<: 3~~.> laHn ,U5 '10:1 .>,-ob .>~13 1406 lU,j4/ 5ul'4 5LJ1U'
1 11507 922'1 5,Jill , b61! 6115 ~~6 661 1054 1109 2454 5:>34 6675
~ 1'3'11 ~ 5 1C> ,l;o~ 11 g~ 1~5 1 ,~~ "U ~O5 ,)(l5 j96 989 1.>UU

965 6,55 vll oou :'42 114 ö'l 165 I ~1 2n 256 644
4 .>J? i4ö ou .:.lJ .:0)1 (,0 41 59 142 154 18,j 171
j 43 c.4 'llJl (,4 11 50 '11 32 41: 119 1011 , '12lj
I, .>5 14 1,4 j(J ~.> '11 I.> ,j ~9 4' ~( U
1 5 'J 5 0 'li '11 6 4 II 3 ,~6 56 57
I 11 ~ .:. .> 6 ~ 1 , 7 2 U 15

I~ 'n 'I 1 , 2 'I a 5 1 0 4 4

rfTAL '....) 41"1 J 8 "N4i. 1/5jo Oll, \I,hl1 4jt5 44,,;l 4/41 9.>~ 0 14,j 18 5~j44 59175
';~ ~ ,0 14(, 5 15.,1/S 'Ic.,.i'f Llb 463 /+77 ~ 11" 4iJU 6.:> U /59 114~ 1061
TfT .8101 154()lj 1jr:'l"I~ IV.J5"65 l'ijj6~ 514'1o!.6 ,j~"g07 1dl05 1 eSöll 7 5122'JI 484286 "'5't4011 1520154
src; :;jIJ,' .!514Jl Lf411( ,,5Lo4 'I;,:l(,i'l5 j400' ,U'+(;j 5:'<}59 74ll5S 119/ LJll 14ou04 ~14U9"( .500'-86

111,,3 l')lJ4 hö5 Hilb

,I 4,,662 (d';'13 4 d42:> lJ
1 1.-».:.4 1 15 '14 '1480') I I1J6~
2 t?4~g 51'10 4<:11) 5044
.s 9U 1/01 501l~ .)19~

I. .So 5 6'" 1'145 lau
~ "9 2.51 ;,llo CI3I

6 1:J2 111 1.>5 2.5i
I ,'l 11 6.:. 'l1 ....
.~ 44 41 4'1 31 ....

'1~ 49 61l :;OJ 54
w

T(;TAL .,,:) 6:>iq 3 S557:> 151.'+'1
SrS ,'tl ~3o.) :>51)4 .;4.H
TOT. Jl 0,1 ?)}IO,S '''2112.> .s5j>J'-2:,
5 i" S qt i)" 52gi'J6 <:16111,; 11';641:>
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Table 2 1985 North Sea HERRING - mean weight at age (year class) weighted by numbers
caught.

0 2 3 4 5 6 7 8 9+
Division Quarter

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

IVa W I 70 103 132 165 191 214 247 248 263
II 75 125 168 207 228 224 273 274 322

III 83 146 196 238 264 283 323 338 339
IV 75 138 179 206 215 243 263 257 276

Total 77 139 175 205 226 246 276 279 305

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

III 11 87 117 163 191 222 233 284 290
IV 17 82 128 156 175 196 199 224 235 261

Total 14 84 130 163 189 199 223 232 247 248

IVb I 12 75 117 141 159 165 184 198 238
II 5 31 135 169 201 215 241 259 260 259

III 9 63 134 190 215 227 228 260 285 297
IV 14 80 124 155 174 191 201 222 236 242

Total 9 34 123 177 202 216 223 250 267 291

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

III 85 154 177 187 196 191
IV 84 114 139 171 188 179 223 198

Total 82 113 124 148 170 168 212 207 193

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
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Table 2,8 2 Comparison between mean weiqhts at a~e in catch of
North Sea HERRING from earlier years and 1985.

IVa/IVb IVa IVb IVa/IVb Differences (q)
Age

Pre-1985 1985 1985 1985 IVa IVb IVa/IVb

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

IVc + VIId Total North Sea
Aqe

Pre-1985 1985 Difference (q) Pre-1985 1985 Difference (q)

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

'Pre-1985 values taken from Table 2.16, Anon., (1985).
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Tab1e 2.9.1
Lie;t of input vilria"l,!g tor the lCES prediction progrilI:1.

~[RHI~~ - DIvISIONS IVA AND IVU
Thq refen"nc~ f is t'lP. mean F tor the agp. lroup range tram i!. to 6

Tt,e nUTJ)er ,.,t re::ruits per yeilr is "lS tollows:

Year

1\'~c>

1'1~ I
19 ~ö

Recruitmp.nt

54jQ.ll
5/Ca.O
~ ( UU. U

proportion ot (tishing ~ortality) ettective betore spawniny:
~rop0rtion cf ~ (n~turill mortillity) erfective op.tore spawniny:

Data are printen in tl)P. tollowin,j urüte;:

.6700

.67110

Number cf tish:
</eiynt ':ly i'''Je .. roup in tn" cntcn:
~eig,L ,",y nge .Jroup In thp. stock:
Stock o i::llr·ilss :
Catc'! wpight:

millions
ki log nliß
kilcqra'n
tnousan::':
thouSBn(J

tannes
tonn"s

+----+-----------+--------+----------+---------+----------+----------+
:: : fisninJ: nAt.urEll: mr=tturity: weight in: weiyJlt in:
: i1.)~: c;lo(:k c;iz~; pattern: rnortality: o,~ive: the cE;;tch: the ::tock:
+----+-----------+--------+----------~---------+----------+----------+

ti S4:JJ.U: .o5J: .lu: _lU: .1~.s: .13S:
3: 2 r.6).:1: .4,): ."10: 1.'Je;: .171: .1/1:
4; 19 6.> • J : .4'): • 1U: 1 • UU: • <: UU : • ~ 00:
5: 62.:).1'): .40: .10: 1.00: .216: .216:
6; ~l~.Ji .4LJ: .1U: i.Uü: .,c,:,.=..: .~j:d

7: 6..>.0: .41: .1U: "l.uO: .261: .261:
~; ~ b.:J: • 4 ~J; • 1 U: 1 • Uu: • ,,( u: • i' U;

: 'i+: ~6.iJi .4): .1U: 1.0lJ: .~~j: .2'J3:
+----.-----------+--------+----------~---------+----------+----------+
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Täble 2.9.2
List of in;:,ut varia'"Jle" f0r the leES predictlon pro"ram.

:H ~ 11 IN G H DI V I S I 0" S t V CA: I u V tI U
T~e referpncG F 15 t~e mean F for the aqe oroup ranqe tram ~ to 6

The nUm0Gr nf r-cruits per YPAr i5 A5 fallows:

1', gb
lnl
I Q 88

6t1L1.0
~Cl,) .0
(00. [J

prop0rtion 0[ ~ (fis'>i'1q 'l1ortalityl etfective opfore "pawllinq:I.1100a
~rop0rtion ')f ~ (naturAL ~ortAlity) etfective before spAwnin~: I.onno

oata are printe'! ill t'le followirq unit<::

I~umber of f i sh:
'.~pi-,lht oy R;Je -,lr0Up in tlle C"ltcn:
Jelg'>C '"Jy aoe group in ehe stoCK:
stock OIOWASS:
Catc fl Hela'lt:

millions
kilo'JrA,n
..::iloqram
tnousand tannes
thC'usand tOllilPS

+----t-----------t--------+----------+---------+----------+----------+
:: : fishin,J: nRturAI: m"lturlty: welqht in: waigl.t in:
: a~~: stC'ck ~izQ: pattern: rnortality: o::;ive: tf1P cütch: thp, st("lcic.:
+----+-----------+--------+----------+---------+----------+----------+

~; oUJ.U: .65: .11); 1.ULJ: .1·IS: .ll6i
3: :>1C.2: 1.00: .10: I.in: .1~4: .16":
4: t40.S; 1.00: ."IU: l.uLJ: .148: .1?1:
s: 4d.": 1.20: .10: l.tl.1: .170: .215:
6: 1c..4: 1.C.ll: .·IU: I.UlI: .1öß: .'-j1:
7: ).2: 1.2'1: .1n: I.UJ: .c.'·l~: .232:
~: .Il: 1.~(J: .1'): I.Oll: .~lJn .ö2:

.,,+: .2: 1.2 11 : .Hl: I.UO: .1.,,3: .232:
+----+-----------+--------+----------+---------+----------+----------+



Table 2.9.3 Effects of different levels of fishinq mortality on catch. stock biomass and spawninq
stock biomass. HERRING in Divisions IVc and Vlld.

Year 1986 Year 1987 Year 1988

Manaqement SB SSB Catch Management SB SSB Catch SB SSB
option F(2-6) Jan 31 Dec option F(2_6) Jan 31 Dec Jan 31 Dec

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

catch in O. 5F86 0.29 235 61 365 249

1986 after F86 0.58 182 106 303 160

1 Apr 1986 F8S 0.63 174 113 294 149

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

1986 = TAC 0.5F86 0.29 176 44 298 206

F86 0.58 138 76 254 137

F85 0.63 132 82 247 128

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

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

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

The reference F is the mean F for the aqe qroup range from 2 to 6.

Both sets of 0.5F86 and F86 options in 1987 assume the TAC option in 1986.
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Table 2,9,4 Input variables for catch prediction
for the total North Sea.

Recruitment (millions)

Year 2-ring

Assumption Assumption 2

1-ring

Assumption 3

1986
1987
1988

6,030
7,360
4,127

6,030
6,760
3,791

17,832
10,000
10,000

Age

1
2
3
4
5
6
7
8
9+

Stock size (millions) at January 1986

Assumption 1 Assumption 2 Assumption 3

17,832
6,030 6,030 6,030
3,192 3,192 3,192
2,220 2,220 2,220

687 687 687
232 232 232

81 81 81
37 37 37
54 54 41

Iable 2 Catch and stock projections for total North 5ea based on alteration
assumptions listed in Section 2,9,3, ('000 tonnes,)

55B

1986

Catch

l-ri ~2-ri I

Manage
ment
option F2_9(u) 5SB

1987

Catch

l-ri ~2-ri I

1988

S5B

Assumption 1 F(I-ril = 0,5 x F(1-ril in 1985, for both 1986 and 1987 = 0,085

0,36 1,292 36 534 570 FO 1 0.13 1,873 20 269
Fm~x 0,33 1,646 20 625
F87 =F85 0.40 1,579 20 727

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

Assumption 2 F(1-ri) = F(1-ri) in 1985 for both 1986 and 1987 = 0,17

0.33 1,314 70 500 570 FO 1 0.13 1,864 39
Fm~x 0,29 1,679 39
Fe7 = F85 0,40 1,565 39

256
547
719

295 2,270
568 1,788
758 1,527

Assumption 3 F(I-ri) = F(2-ri) in both 1986 and 1987

0.31 1,331 97 473 570 FO 1 0,12
Fm~x 0,25
F87 = F85 0.40

1,862
1,713
1,554

22
44
67

240
472
714

262 2,288
516 1.867
781 1,471
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Table 3,2,1 HERRING in Division lIla. Landings in tonnes

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

Country 1976 1977 1978 1979 1980

Skagerrak
Denmark 7,326 19,889 6,425 5,153 5,180
Faroe lslands 1,553 10,064 1,041 817 526
Germany, Fed.Rep, 6 32 28 181
Ieeland 123
Norway (Open seal 1,860 2,460 1,350
Norway (Fjords) 2,304 1,837 2,271 2,259 2,795
Sweden 6,505 8,109 11,551 8,140 10,701

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

Kattegat

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

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

Division lIla
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 lslands 990 715 1,980 891 455
Germany, Fed.Rep, 199 43 40
Ieeland
Norway (Open seal 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 lIla
Total 114,336 111,456 197,996 204,742 242,485

Unallocated 57,000 35,344

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

, preliminary.



Table 3,2 2 Catch in numbers (millions) at age, for
that part of Division lIla, catch that
was sampled in 1985.

Quarter
Winter rings

I II UI IV Total

0 630 296 319 1,245

1 760 170 153 125 1,208

121

2 228.0 144.7

3 108.2 48.4

4 22.9 18.5

5 2.6 3.3

6 1.3 1.5

7 0.1 0.5

8+ 0.2

Total (~2) 363.1 217.1

159.6

133.6

49.5

11.0

3.5

0.1

357.3

98.4

57.7

16.8

3.6

0.7

0.1

177.3

630.7

347.9

107.7

20.5

7.0

0.8

1,114.8

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

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

Table 3 3,1 Estimated abundance of herring in Division lIla
trom acoustic surveys du ring August/September
1979-85.

Winter
Nurnbers at age (rnillions)

l' inq~j 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

Biornass 340 325 551 222
('000 tonne::»
Biomass 123 185 403 9
adult
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Iable 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

o
1

2

3

4

5

6

7

8

9

10+

Iotal

Biomass ('000 tonnes)

Biomass adult

1984

231

3,602

1,221

826

406

99

62

49

11

1

10

6,518

377,300

262,000

1985

843

4,368

1,132

188

58

23

4

2

2

3

1

6,624

228,700

23,609

Iable 3 3.3 Estimated abundance (numbers at age in millions)
of herring in Division lIla from acoustic surveys
during November/December 1982, 1983 and 1985. No
survey was carried out in 1984 .

Winter rings November 1982 December 1983 November 1985

0 2,530 5,089 9,303

1 1,060 1,393 918

2 380 22 12

3 40

4 5

Total 4,015 6,504 10,233

Biomass 168 153 215
('000 tonnes)
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Table 3 4 Length eomponents of l-group HERRING in Division lIla

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

Lenqth eomponents
Year Strata

Sprinq spawners Autumn spawners

Propor Propor Propor Propor
1 (em) tion 1 (em) tion 1 (em) tion 1 (em) tion

1980 1 14.0 0.73 17 .0 0.27
2 14.6 0.14 16.2 0.86
3 15.1 0.09 18.01 0.91
4 16.2 0.45 18.2 0.55

1981 1 12.9 0.34 16.9 0.66
2 15.6 0.47 18.0 0.53
3 16.3 0.24 19.1 0.76
4 17 .4 0.81 19.6 0.19

1982 1 13.9 0.15 15.5 0.85
2 15.5 0.60 18.0 0.40
3 17 .2 1.0
4 17 .4 0.80 19.6 0.20

1983 1 14.3 0.27 17.0 0.73
2 14.4 0.11 17 .5 0.89
3 13.8 0.58 17 .3 0.42
4 14.0 0.65 17 .5 0.35

1984 1 13.5 0.55 16.3 0.45
2 13.3 0.50 16.4 0.50
3 13.9 0.26 15.4 0.74
4 14.2 0.57 16.4 0.43

1985 1 14.1 0.82 16.9 0.18
2 14.7 0.32 16.2 0.66
3 14.8 0.91 17 .8 0.09
4 14.8 0.06 15.3 0.94

1986 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 0.96
4 11.8 0.08 14.4 0.92
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Table 2 Celtie Sea and Division Vllj HERRING landings (tonnes) , 1975-84

(Data provided by Working Group members).

German Germany Nether- Un-
Year France Dem.Rep. Fed.Rep. Ireland lands Po land 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 Celtic Sea and Division Vllj HERRING landings (tonnes) by season
(1 April to 31 March). (Data provided by working Group members).

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

1976/77 1,317 147 36 5,864 1,324 257 826 9,771
1977/78 95 96 6,264 1,378 7,833
1978/79 8 220 8,239 1,002 7,559

1979/80 584 20 7,932 850 935 10,321

1980/81 9 2 9,024 292 3,803 13,130

1981/82 123 15,830 1,150 17,103
1982/83 + 13,042 13,042

1983/84 495 10,000 1,500 9,186 21,181

1984/85 680 7,000 890 14,009 22,579

1985/861 622 11,000 4,509 16,131

1 Provisional.



Tab1e 4.2.3 VIRTUAL PU~ULATION A,;ALYSlS

~U~t"''' ,OOTrl A~D SOUTfI WEST UF l~~LAI\D (f ISH AREAS VIIG-J) (Seasona1 catches.)

CATCH I;; "ur'1dE;~S Urin: tnousands
----------------

19/5 19, () 1971 1916 lY19 1911U 19111 19U 19ö5 1984 1985

1 ll76/'\ 1 SSll 215 'I 2/lnD '11.535 7102 311301 153311 114<l4 10456 14161i

l 1;4<:9 11'115 lÖ10 U;,Ii, 1,)91,) ,)/)119;' ':U1S5 41125 SU~>3 71i:,l4 4'111
3 1 Ii' I$S 7286 !l610 '11 ':I4!S 12SI19 '11726 211S61 '$lI.b 226'15 34672 211672

, Jjj 1[111 5<:~u ;5/l5 :\0,)6 65l!5 ;,Ll5 4'$11 2/55 1,)527 1 <:071
5 JOLl6 2!ln 1500> 1)1::1) 2 H~9 1.~12 44S11 1497 1; 79 2066 H24
6 ,)5<: I) 471\5 111911 14/0 1.:>16 Ul;4 ,)450 lö91 U7 915 180
7 161,4 19an 1043 540 llöS lH4 7'1':> 1670 S 15 317 67

1l,;,6 124,) j ~;.:J 656 5,1 llo2 313 335 190 195 131
J+ 11 '14 17611 4/0 41il 635 565 1106 596 201 "5(' 10':>

TOTAL 6981S 51.)70 ,)9'144 ')lio5l ;<:957 oS59:, 9186U 7/598 127589 1406l4 lU<:94/

Tonnes 15588 9771 7833 7559 10321 13130 17103 13042 21181 22579 16131

SOP 114 99 104 98 103 109 103 95 93 99 102

'"U'1



Tab1e 4.4.1 JIHlJAL I'O,-JLATI lJr. A',ALYS IS
adulteM = 0.1 -

:JfkKI.~:; SOJT.I A:lll S;)UTH \oiE,! uf IRELAI\D (f 15 H AREAS '/IIG-J) M = 0.8 - l-winter-ringere
Seaeonal.

IVF I Sri Ir... :; ,"'0 P. TAL I TY COEfFICIEi,r ",lll: Ye3r-1 VU!IAIJLE i'lA fUkA L ,lvP.TkLI TY COEFfICIEI,T '"
1915 10l U l'i 11 h7t> 1 ~ I') 1Yt.O ]Ylli 1,>,/'.<1 1"<l3 1YI!4 1'>'85

1 .n .15 .10 ••:4 .1lJ .11 • u. .:)4 .u5 • \1':' .07
2 .:>4 .3:> .lI .3) .45 .6 :5 .60 .5) .49 • ~3 .n
~ .oll .41 .44 .4U • :» .Il> 1. Ü. • "W .:>8 • ~j .11
4 .i..s .5:> .b) .51 .)1 .)6 .YU ••H .:>5 .72 .11
5 _0,5 .41) .l'l .~ 6 .41 .c7 • ~L .59 ./1 .76 .n
6 .07 .n, . ,y .21 .)1 .;1 .54 • '>'1 .18 1.07 .17
I • .>,! • '71 • .>lJ .~lJ .~5 1.Ui' .)~ .49 .~<1 .l8 .1i'
.l .4~ .51 .j<S .3~ .4'>' .6U • dl .40 .40 .30 .17

Y+ .4~ .:>1 .jll .~ II .47 .0U .U .4U .40 .~D .17

2- IlJ .,1< .5 b .41 .36 .41 .67 • dU .7U .47 .51 .17
1..- IH .60 .4.:1 .'>0 .51! .49 .Ol .91. .61 .51 .~6 .17



Table 4.4.2 'IRTUAL ~U~JLArION ANALYSIS

rlERHI~J S0JT~ ANO iJUTH ~Esr Uf I~ELA~O (tl$rl AWEAS Jllb-J)

!J,dT: t'10lJ50no<;

'1I();>lA3S rrTALS

ALL J~LJ~S. "XC("'T LieSE Rl:ttf·~lf;·j Tu T,'I: SI'A .. "I.lü STOLf. AllE ~lVd'! FUt> 1 April. TlIE SPA./idNG
SIOCK oJAU ~EFLECI reit: SleCK :'ITl'AIIO;\ AT Sr'A.,;J'lb TI'IE. 1:11[,1,,';1 THE tOLLO'Hi';., JALU[S AHE
USel): ~~\JPORTIJI; ui A;,NUAL f 1:I:FUKt ~tA."jLl~: .?C'o

"~:Jr'(H: I IO~' oF A\r~bAL .: -,OO':t ~I'A';;;P'';: .:;uU

1'115 1 )/(; 1'; 11 'I~n 1 't Ir) 1 )tu 1\I Ö 1 193<: Hg~ 1934 1\18:> 1\186

1105 :;!t J 41 0')0 I. ö[.l!,~ Y~d'; 1;;:> 740 1(04:>4 21;,)Y2.; 546'12 J 6720::.7 691619 .)0~O52 0
'Si6H ..1156\1 )4/dt. 4['14. .>9ö/!1 011<:':- 4u4,:> 1049~9 ö54u3 ;!'94114 .>0211.3.) 1'-0964
;;(6~'j 210, ;!':>iv u '5 (6 'J'I j IJ~>:J:> n\lUr .;üIC. Ii>,~, :>4)15 130~/5 111451 231176
10.>91 1/'::', '11:> 60 ., 4 ('J [ ;!'<:(39 1 ':'0 ... 1; 9641> d02U 01'11 ZI t.S2 8:>09U 14691.;

J 2.1'1'11 ?",Ge ~Yoj :>4 i',: anl 124'.5 02 i;(j .5:>.34 .3<::>2 ;;439 1a4~ 64',/56
.J 1511 7619 4~" c.';' ""Uo .54':' 4:>"" :1:>91 .5.>IIU 1/c:ll 1450 , ~Uö 9.546

.~S 16 ~46 r 4l~ ~::> ~, 11 [.) 11 l:.U<'; 2DOo 4:>21 1~J2 U4Y 450 '122

..in" 4211 1.: o~ <:/.4.) 14 ~9 ~'JL) :> 34 1004 Ö1Ll ( 39 9;!.U .)4.)
t. 5 t? I:~ 'i')n 1~,1 I "J'i/

"' S
13[,<'; .61~ 1<.:'1'; 029 615 705 1240

TrTAL ~ ~1 2~1~1j~ ~,? -;:>:, '.>,l~:> ( ~ '11 c9/ ,I';.) .,1 2<96l.U .5','.)' 1 0 6'~lJ:> 29 "/16'1(, 115<:521 c:l9ll951
')P~ 11;) 1'.,,611' I ~ }'i46 U,QO) 15:;<1i b'l~j6 1415 v; 1/)UU ;'1!j<:48 437:>46 64U<:4U 04aU41
Te T • (11 (1'1 Itd ~J 1 .s ?~.;~ .5'315 S) 'lU '.;!.) 11 j/)42. 'j4/4U 9]1',/6 13~';O4 131:::> 65 12/430
'>t, '\J J.I <:';1J1 ':;;':')0 .:4; 11 öu8::' <:e);,5 <::> boU .:(6(9 4;,9~8 14.>uU 86/S5 9&6U9

N....
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Tab1e 4.6.1
Lisc of input v'lriabl~s f"r the lCES preiiction ;Jr"JrFlm.

CEUle <;E~ AiiD DlVlQorl VllJ IIERI<Ir~G

Tne refer€'nce f i5 the mean F for tlle Aye 'Jroup rAnye trom ~ to

Th~ nun~er nf r€'cruits per year i5 as follo~s:

YeAr

1986
1987
1'1 :llS

Rec ru i tment

214UOCl.O
214tJl'O.U
214QOO.O

~roporcion 0t (fisninJ nortalityl etfective oefore spawninJ:
l'roporUon of ,I (Ilatural mortalicyl effective be fore sjJawninq:

D~tA Are printe; in tne tollowin~ units:

.2000

.50011

~u"TJoer "lf fisn:
~ei'J~t hy a~e group in t~e cRtch:
~eiJnt ?y 'lJe Jroup in tlle stock:
<;tock bi ?Ol'lSS:
CAtcn weiyht:

cnousands
kiloqra:n
kilogra:n
LOIHlAS

tonnes

+----T-----------T--------+----------~---------+----------+----------+
:: : fishilll: natural: ~aturity: weiqht in: weiyht in:
: "lJe: stock size: ;J'lttern: 'TlClrtBlity: oJive: tl1e catcn: tlle stock:
+----+-----------+--------+----------.---------+----------+----------+

1: 214JOJ.O: .40: .<;0: .,0: .104: .1~4:

2: 1ö}ö4.e: 1.tlU: .1[;: 1.Ull: .1:>~: .15~:

5: 251116.'1: 1.01: .10: 'I.'W: .1<>1/: .1il.,J:
4: 146/1,).:1: 1.uu: .·liJ: 1.110: .t:'14: .l14i
5: ii4.,J5!l.O: 1.0'); .11;: l.lJJ: .250: .230:
6: 9",4l:>.J: 1.J0: .1U: I.Ull: .OU: .~5U:

7: i2l.·): l.tl): .10: '&.00: .2:>4: .254:
3: ,)4,).0: 1.UO: .1U; I.UU: .l.ö~: .1.6l.:

I~; 124,1.0: 1.00: .10: t .lln: .264: .264:
+----+-----------+--------+----------+---------+----------+----------+
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Table 4.7.1
F.ffects of iifferent Ip.vels 0f fiSllin\! rw)rtality on
catch, ~tock biomass and spawninq stock bioillass.

CElfIe SiA AND DI~ISI0N VIIJ H~H~I~G

+--------------------------------------+--------------------------------------+------------------+
Ye.:lr 19:J6 Year 1981 Ye3r 1 g811

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+
: fJc-: reL: stoCK: ~;:>.stock: : fac-: ref.: stock: sp.stock: : stock: ~p.stock:

: te>r: f: bioml1ss: biomass: catch: tor: f; biomass; tiomass: catch: biomaS5: biomass:
+-----+------+--------+---------+------+-----t------+--------t---------t------+--------t---------+

.l: .1.>: 135: 111: 'J6: .~: .10: 1.54: 111: lb: 1,)1: lU8:
.2: .1"7: 110: 1(;: 130: 106:
.1: .14: 111: 15: B5: l1U:

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+
Th<) dat3 lInlt of th~ hlo'l135S and the catc/) i5 IflJU tonnes.
The 5~awnln~ stock bio'l1ass is givp.n for toe time of spawnlny.
Thp. 5p3wninq stock hioma~s tor 1~~~ h~5 heen calculated with the same tishinq mortality a5 for 1987.
Tlle ref~rence f is tne me.311 F for tne 8ge groJ,) range trom l. to 7
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Table 5 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
Ieeland 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
Ieeland
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
UR (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.
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Table 5.1.2 ~lRTUAL POPULATION A~ALYSIS

IiF.RRING IN THE NORTHERN PART OF JIA

CATCH 1 .• /;U;·IJEil S UNlT: thousanus
----------------

19/0 1971 1972 1Y73 1974 1975 1'176 1'177 B7S 1979 1980 1981

1 2387.>8 169941 8Ll166:' 51170 3u9016 17211;9 69li5:. 34836 l2,25 :. 92 1~8 61 36740
2 2 0:i45 4 .512615 8040'17 235627 124944 202(1157 31 '>'604 47739 46284 l25 1335 77961
.5 359711 56rJ34B 219502 llOll267 Ij 1025 89066 101548 95834 20587 122 452 105600
4 139713 :.57745 l>3lJ69 1.51484 5191/8 63701 :'550~ 22111 40692 31 246 6n41
5 53320 113391 ö5920 63071 82466 1 x~2 02 25195 10083 6ö79 21 62 21473
6 20';462 54571 :'/~41 54042 496!:l3 306lJl 16239 12211 3lU3 12 43 ll623
7 2 J141 181592 1337i' 18242 34629 12297 10911l 7.0992 2100 7 40 11583
8 32860 13042 lu09H 6506 ü4i'lJ. 13121 3914 2758 6218 2 3 H09

9+ 30651 36395 20465 32223 21042 13698 12014 1486 1544 0 1 1326

TOTAL 1293055 1864640 2146~/2 1401 <:32 1314453 i'85652 654037 248056 150722 812 15049 329956

1932 198j 1984 1985

1 133lJ4 81923 2961 46523
2 250010 771110 253291 79423
3 72179 92743 66857 169681
4 9.;544 29262 4696:. 19lJ66
5 58452 42535 200H 17397
6 2:'580 27318 15ÖO 1578
7 11516 14709 12478 11s61
8 B814 8437 5940 ~;81

9+ 4027 3484 2629 2494

TOTAL 540426 :.83221 426426 :.54615

w-
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Table 5~ HERRING in Division VIa (North).
Scottish bot tom trawl survey indices of 2-ringed
herring catch rates and acoustic survey indices of
the same year class.

Trawl survey
year

1981

1982

1983

1984

1985

1986

Year
class

1978

1979

1980

1981

1982

1983

Number of
GOV hauls

9

10

12

12

17

12

2-ringer Acoustic estimate
index no of l-ringers

(millions)

1,237

2,361

11

12,456 28.1

98

359 1,016.4

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

: A]'" : ""'i;:-.t in : weiQht in thc catch
: (Ri,"qs) : tile stock: 111,0-<.1 : "IYIU-;;4 :1'J1,5(obs.):19i.:::>(fit.):
.--------_.----------------------------------_.---------------------.. .. ....

I D. Dill J.O'lU J.iJYD 0.075 0.1)611
l 1).161• U.I l1 u.14U U. "111 lI.1U.:>
.:l 1. ~ ')" G. 1::» L U.1 i'-;, 0.1<:\1 0.154
4 ().t.~j U.l(5 U.~U5 U.1U U. 1 t> 1
5 0.246 (l •• öb 0.251 0.1 .0 .). I öC:
() U.c:5l U.lUc J.l5~ U.l\1.> U.lfY
( l1.25J ').2"' t, U.2fU e. ~ iU 0.215
i l' • .:69 0.~C:4 U.ll4 lJ. c:c:U U.C:O

'"
(1.2112 ').224 J.l "':> 0.25 .. O.lYI

Table 5.1.5 HERRING in Division VIa (North).
Larval indices (numbers x 10 10 ) and spawning
stock biomass ('000 tonnes) age 2 and older.

tear Larval
index

S~awniny stock olomass
fro~ LP~ rram VPA

19("> 244 204 415
1974 "·i ., 2 OS "lO
19(::> J~ lC:O lc:5
1976 I .. ~~ "Illl
1\1{( ,~ HiS (5

1n" .5;; 111 74
19U 10( 94 lU4
1 S' ciO a 4L~ 16 (~ lt1Y

19&1 215 254 1f tl
ll/,U I b'1 lb~ 1(2
19~~ 01 ,1 14b
191:54 c:1.) 167 264
19.:l:> ll1 2<>/l c:";.>'

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



Tab>le 5.i.6 oJIRTUAL POPULA TrON Af.A LYSI S

YEnRII,ü 11, TiiE iWRTHEnN PART OF oJIA

FJ 5 HIr. G ,'IO~ TA LI TY COEFFICIEIH UNIl : Year-I NATURAL f1URTALITY COEFFICIi:NT .11.1
-----------------------------

1910 1971 191< 1<;7~ 19/4 1 9{ ~ 19 (0 19U 191/1 1979 1980 1981

2 .210 .',91 .544 .:> 75 .S61 .817 .60<; .335 .2911 .!JOl .004 .326
.5 .454 1. 19S .~.5~ .000 .197 .89::' 1 • ~Ol .S34 .2 10 • aal .002 .368
4 .441 .9US • .:.4U .~~4 .812 .8~8 1.UU9 .82j .4U3 .\JUO • UO~ .~54

5 .442 .6l!4 .4915 .sn .<;15 .861 .Ö~< .793 .~ UO .0flO .001 .247
6 • ::'~/I .9H4 .44~ .60..> " • ~U5 • 9~ U .9'.4 1.265 • ('12 .LJU2 .UOl .~16

7 .625 .4/ß .b 01; .3~ Y .1>64 I. Q<5 .'1~0 .652 .665 .0IJe .006 .212
S .4Ull .8Q9 .48U .~91 .iS(9 .i.l~~ .9(1) .6~~ • j63 .UOl .lIOl .all

1+ .4tHl .89<; .400 .SU .ö79 • a~5 • <; I:S~ .62 t:; .363 .001 .00', .228

~- ()u .41.S .(9U .401 • ~6() • 31 ~ .ß9'r .960 .iJ4 .4 (8 • uOl .UO~ .287
2- n. • .s45 .77~ .38.s • :,96 .u.s4 .l5S~ .'1U< .~.s4 .~a .001 • lIO~ .~~4

'1982 1983 1984 1 't~:>

.6..> 1 .j20 .,,~S ." 1 0
• 5 ;)'1 • 44 7 ••~ :> s • ~ 10
.5,'0 .34 :> .~dLJ .,,1ü

5 .S'I1 4 ~..... • ~ /4 .;:'1 U• 'U

6 .414 .5~9 • ~ BI • L 1 U
7 .21/S .430 .44/ • ~'I 0
~ • .sl~ •.snu ."8U .~1U

)+ • .sn • seiD • ~ öD .2'10

<.- I) J .497 .450 • .:. 6<' ."lu
2- / ) ,; .S6e .4 C' 7 .2 ii .2'10

w
w



Table 5.1.7 VI~IJr.L r'(;r'JLA1IJI\ A"ALy5IS

SlOCr< tirc:r u~ I~U""bEi'S Ui,ll: tnoUSnn.:1s

810 ".\5.; rCTP.LS Ui~I 1: tOJlil~S

nLL VnLUCS, (XC~r'T T~JSE kEFE~~I~b TU THE Sr'hW~T~L STOCK A~E &IV~~ FOR 1 JANUARY; TH~ Sr'AW~INb

S11C,( DAIA lidLECT THE ~rOCl, ~;ITuA1H)I, AT SI"'"""II"" dI1~, ,':il:llbH I:IE rOLLO,/lN3 VALUES A1:E
USEU; r'10r'0r.rJOil OF rd';I\U,'L F bEFl!~E Srl":/I;j;~G; .61n

r'~Ji")Rr 1\.11, ur AI,I~UAL " l;Et'()(:E Sf-A .. ,dl!j: .6(1)

1"1') ]?f 1 19U "9( ;, I'UI, 1 ? i) 1976 1'f7( 1'1(8 "~ 79 1 \l1l0 HUl

~ 11j')845 'lu05::"(~ t. ,J'J I .:.r" d ) tu (~4 5u4,.)6 5n99~ 6Ul,:,tJ, l(~b).> 1 G,~Uü4 ~b4'51 .>9 i:Si:S84 29jOU~

3 1 0611 5 ~; u56,H,) »)-~}b4lj 1 o)'h4 I 2"i1.>0 1)72i6 1) " 1 5 I 24 2~ 1 0 11311,3 120~611 ~5 lIdl) 35"'656
4 41 J) I) 1 ,,(1)619 L' ,".>4 ,?üLO..l ~ I 16:,1 '11114 b ),;,4U 41154 1~~441 R;,4/R 114150 ~1)650

j 1:;0 tJ4 i~:'> .)1/. ~ U'13411 141'3"1 14351\1 :S4(J2)~ 45046 lnlö 16.:.) r; 7(6)6 7,)OS 103040
6 (61 (oj "lJ'S~ I 1u? 'j( 'I "'0 '164 1;,111) )~r.:J I 15lJl J{; 1( 09) 7,~ oS U34 (U~46 61l,60
I 6,551! 49'>54U 5::J 1 '11 65414 624b 1 2rJO'I'I 1 v~ 14 4S1I1'1 4'19 54 '13 (4114 65)20

'J l:klLl 51/ 3 ~ L I I , J3 I) 'I~..J 4 tJJj6 Li",.> bJl~ 61 gj LloU6 ~1 U3 5154 6/34
~+ 1) 13 15 61.'l1<~ J6', cIS /4 V) 'j ,,().)') <4:1/'1 "9v llö -'531 55'14 n 1 O~ 1 6622

TUT P.L ,;1) ;, tlJ I 6t.!~ J.)')j 14L' 4.>d)u9L J',40t6" I ~ uuo:l6 111::>41< 10:,1449 ,5146.:. 486u'I () 5654.$9 9U9 ~ 66 1111286
'iP'i .:J 2>.2'514 "11 n~30 5'1 ü2j05 l,74U6u I nJ'Iob2 5 L. 71. LlI 5, 64.$9 .$6.$12U 3b5,52 528)19 !l4!S904 84LU59
rOT .01 01 H118')4 12'1,51 gL /', YlJ (,,(;,6 I 41)~J5 23764'1 1 '1'1'1'1 I 112452 '11l'fd4 111694 I XIlJ45 23;947
'i PS 31 J," 5 94 I I. b 4 J4 968 S<;1L ',', ~ 41:'i~( UULU~ 1~5li,4 1()14j~ U(;l1~ 74UI4 1044:» 169U44 1/851/

19:1~ 198;, 19t14 198) 19~6

2 55 öUJl ~93274 1 5U4'j '11:. 4j90/6 '028000
j 191 I j 5 'o911.~ 19'1 So'l \I.:.91116 3~LOO

4 22> J 2 8 I 0511. ~ '1)5675 '11UUlv 66'1224
5 13u9(5 115,559 b7.:.9j '1b.>4o :lU695
6 ',1160 63635 641UG 41 \16 tl iU665
( 49/034 4558, 56~4L 4.>53, 501$1
il 1.04ö2 34122 ~»OO 2 0',7.$ 5lYSQ

9+ 1.:.» (l 54,5 1 ~ 11dlb 1.>1Il~ ~ )51.:.

TO rAL .. C 1 2l)~ S14 963) 67 1 ö,5li74 1/06236
S r'S NO ~34 3~ 4 6?iJ,:.7LJ 1444('14 U36dL
TOT .0IJ:: 2.5)366 204695 542247 5411417
S~S 010"" 1/ L 54 5 146091 Lo4':'d6 L8jU7~
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Table 5.1.8
Li~t of inout vi3ria">l~~ f'JI' th'! ;Cc5 pre::Hction proJran',

.1 r'.( T ',' j - ;) J J T$ T{' ~ V t A .\i CH?l :-i

Tr,i1 r'J!',rf'nc, F is t'"l" '1I"3n F for Lhe a'J" :Jrou~ rang" lrorn 2 to 7

I" \0
I '-,',' I
I 0 .~.~

~r')~'")r ti")n ""f
t'r'1,J"lrti')r. .,1'

1 tJ~,~ullJ.ll

5lUJrJ. n
:H!. lJ~IUU. tJ

f (fishin, nortaliLyl etfecr.ive before ~pawniflY:

I (naturili '1lortillityl effcctive be fore siJilwnin,,:
.670J
.67n1

,).~'..: Jr" oriflte<:l in t'1" foll'J>Jin,j uniLs:

!U-:i )~:' ..,r f i ,h:
;~ i J:lt ')y ~Jrl J r:)'J,J in tole ::: ':lten:
.:pi~~~ ~y 3. ~ ~r~up I') l~~ steck:
:; t'lt.: ( ..) i .:>rrA ss :
:t'\:c"'I 'I'lCl"'t:

thous ands
kilo:; r'l,n
d lOGran
Lonnes
to )111:)13

+----+-----------~--------~----------i---------+----------+----------+

fi5hin.j: nrl"Cur;ü: ffic3tllrity: wBignt in: weiyrlt in:
: 1)'!: ,Lf'ck QZo: patter:): nortal1ty: 'J.;)ive: th" catch: Chp. stock:
+----+-----------+--------+----------+---------+----------+----------+

, ' II'.~ '~'; IIJ. ): 'I • ,)J: • I tJ; I • uu: • lL.:> : • 1 64 :
.5: 32~Jc(.1: 1.,)~: .IU: I.UJ: .1.)4: .. 7flö:
'..: ::;~,"\.:c .....:: 1.L!:J: .IU: l .. uiJ: .101: .1.:5j;
5: ;;'-,';,50'; 1.']"): .1G: 1.u'): .1<,2: .246:
n; /llob::> ....l; 1.]'J: .. lU: 'I.dd: .'It,u: .t5~:

I: Sl/n.J: 1.nl: ."!ll: I.ll': .2'15: .2Sll:
i: j, ) S J.. \.; : 1 .. u;1: .. 'LI: 1 .. UtJ: .. ct.): .. l6Q :

it; ~5Jl).1: 1.11; .'ll1: I.ull: .'-)1: .292:
t----t-----------t--------t----------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 1977 1978 1979 1980 1981

January
, ,

4' 4' 6' 15'
February 68' 7' 6' 8' 3' 15'
March 85 69' 7' 13' 8' 14'
April 369 521 530 246 12' 4' 32 '
May 283 436 44 245 4' 2' 25'
June 203 281 640 238 336 114 429
July 354 332 494 376 466 656 982
August 240 473 601 587 450 645 511
September 515 541 559 581 374 559 106
October 811 598 556 653 263, 79,

,
November 571 595 560 647 1, 3, 2'
December 120 236 328 272 2 4'

Not known 44 50 35

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

Month 1982 1983 1984 1985

January 2' +'
February 16'

"March l' l
'April 2' -'

May 615 l' 554 527
June 850 265 847 831
July 757 519 944 815
August 262, 681 276 661
September 604 246 187,
October

,
457, 12~, "November

,
"December l'

, ,
Not known 2732 2472

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

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

2Landed in Northern Ireland and Isle of Man.



Table 5 2 2 Monthly catches of Clyde herring in number at age
('000) in landings and discards, 1985.

137

Age May June July
(winter
rings) Landings Discards Landings Discards Landings Discards

0
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 9 + 453 2 455

>10 43 13 237 1 238

Table 5 2 3 Number of days absent
from port by pair-
trawlers in the Firth
of Clyde, 1974-85.

Year

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

Days absent

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



Table 5·~·4 v I 1 r LJ ~L l'ur':JLArl U;~ A.. r,LiS!S

CI. YOE .IE IH I.J J

CATCH I 'J ~ur'JJERS U, I T: tn0usi'lnds w
00----------------

10" 1911 19/L 'I." ( .:> 1'1(4 1'1 i 5 19 (0 1971 191H 1919 19 :W 1981

2 1)51 650.\ :W<l5 ;d~ ~j(\41 1,,'16 104,,0 7524 1 ('t6 4" 59 5635 2!JU
.\ lu5j 3 197" 51 <l) 454il LlSll L4ö.\ 91.5 69 (6 <.<.) 9 IS07 'I ;9i. 2185

,$ 145 4.\5; 161S4 '1611 L550 1 nL4 lu49 lU6<. 2U4 950 56( 1622
:5 <.506 31.:5 i. .5110 ( '>'1 ö 114'1 11) (2 520 111i. 654 !lilll 541 115lS
6 /'.1 lCOli 1114 1.:><' ; 494 451 0.:>1\ 574 6U6 541 L04 4.55
1 76n 5111 650 (,5-1 ( .)1) 1(5 <'61 469 5.\1) i.d9 '125 486
'l (55 55~ ~3<' -' (I ( <'55 556 1.I1S <.51 <'98 156 411 4U(
) 2<'7 225 'I (( 1.5 i. J7 'J3(l " (d 146 1 14 119 56 74

" J+ 117 BI 1.1<' 114 59 o( 1 DlJ 192 256 154 61l llS

TOI" L .5155~ 1 ~61 5 1 'J~ 16 'l)d2 16:/5 '1 7654 14Z,,5 llS326 9<!) 7 d543 ll634 9,5 55

,Yd? 191$,5 1 Y.~4 '/ 't /<)

2 11':>11 1<J1119 113<'9 <. 115 'I
.5 41)19 5232 57/4 442U
4 <.1,4 n 114 ( ,54110 459L
5 I iJ<'1'. 96':> 1 S D9 LUJ6
6 60,5 555 587 <'054
7 "145 415 4lJY '>'1 1
~ u2 lil9 .\/5 oll 1
'I oS 115 14 '·51

Iv+ :1.5 ,58 ÖU <40

rOT A L 2,1[104 19335 24', n 1 '111 <>



Table 5·2·5 VT~ rUAL r'Ur'IJLATI UI, A1,ALYSIS

CL Y uE d= h h' IIJ:.i

F TS H II,G .HlRTAL I TY CCl ~ F F 1 C1 EIH U;.jJ 1 : Ye'lr-I NATURAL I~()RTALI TY COUFlelEIH • In
-----------------------------

19/0 l.,.l" 1V72 "'173 1 .,./4 19l~ " '116 l'1n 1'1711 1 '11'J 1 'J80 1'11S1

< .6'JS .51 < .~31 • ~4 ~ ./U .04 .:> 1 ~ • (36 .1 ~ 9 .<l[l .<SM .062
3 .)IlS • '3 (,4 .44 Y .49,. .)61\ ,(,~ U .166 .bP,4 .44 C) .017 .119 • '17 6
4 • ~ I 3 .463 .4 Ö.,. • (,4 I .) I? .3b6 .30'1 .3'14 .» 2 .09 .064 • '154
i .61!o .(~o .)95 .4 li .4~/ .:S ( " • ~ll? .551 .co7 • .)09 • lS c .161
~ .45il .57f • :;61] .00 ) .4~3 .32" .j~O • ~17 .)04 •<01 .091 .262
( .~9~ .SU .(.)l! .o/~ .»4 .('~4 · c (( • 438 .:;03 .~41 .U95 .31 U
~ .7<53 .', 3~ • ~6~ • ~ 12 .~26 .~31i • (. 'I" • 41 ~ .46 ? • ~ '12 .142 .441
C) .5,)(1 .5\)lJ .5bu • ) Oll .~L1:] .51.:(' .5IH' .SOU .501.1 • .):lll .:>OU .s00

10+ .5LlO .5no • ~ GO .)OLl .~OO .5 UD .5 UU .5 no .) JO .S ilO .300 .300

( c- '1) ',J .606 .~10 .)cg .~U .b:'3 .:>0< .4 <4 .6SS • .).)1 .229 .174 .125

19,< 19,U 19ß4 1'18) , ')3<-~4

? .266 .196 .2'10 .300 • 2~ 1
S .1jO .169 .14/ • 'I 5L1 .14<)
4 .2Ll6 .06 b .'142 • '150 • 'I S9
5 .1<4 • 111~ • u69 .15U .099
6 .117 .n< .071S • '150 .0.,.2
1 .11 R .090 • ('8 / .15U .U'18
~ .203 .19cs • '1 9'1 .150 .167
) .1 UD .10U • '1 OU • '15U • 'I UD

10+ .10n .100 .100 .',50 .100

( 1.- fJ) '.I .196 .149 .111 • '16::>

w

'"



Table 5,2.6 VIRTLiAL POPO LAT I O;l AljALYSIS

CL YOE Hf:: KK I Nu

STOCK SILE I" ,W,Jüi:RS ONIT : ChollSänds
--------------------- ""
'lIO,1ASS TOTALS U:OT: tonnes

0

--------------
ALL VA LUeS ~" E r,IVEN FOR J A:~ UAKV

19/n 1971 191C 191:> 19/4 19/5 19/6 1911 19/8 1979 /<,180 1 <,181

I. 1,74 I 16979 t!.t!.31.4 l.:>u:>lJ '11156 1:!2lJ9 t!.I ~ 5 1 15Ll81. 14591\ 21543 1.59:59 41455

3 244/1 7110 9206 1 I. 1{.li 6!n3 71 70 5646 1471 ( 65~6 11;13 1481ß 111126

4 li>4Ll6 123116 4560 5.:> 11 6öd5 3499 4156 4c 44 61 ~ 1 jll4 904~ 11954

5 , 2~6 1\51:; 7010 2531 SO<,l5 3626 1.1 ':;; 274 'I 2833 3513 t!.5,ß !l111;

S 1.189 1.601 I. I 1 6 3498 141.1 17 c 1 t!.t!. 05 14~1 1453 1962 <528 1968

7 1 717 1?79 Ba " 404 1 I t!.2 8H n 1.':; 1445 öU2 /24 1451 1.:;12

~ 1448 ~89 68.:> 570 647 89 () 5/4 174 ~44 414 381 1194

.:; ~J4 5<,1<s 1,71 .:>51 1.31 346 4/3 388 463 481 1.26 I. 9<,1

1J' 5"11 1,8" 551 .:>11.:> 151 178 I. 6b 511 6~R 61.3 t.l5 7"5
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Table 5 2.7 Weights at age (g) of Clyde HERRING by month in
landings and discards, 1985.
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Age
May June July

(rings) Landings Discards Landings Discards Landings Discards

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

~10 262 310 293 283 280

Age August September

(Rings) Landings Oiscards Landings Oiscards

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

~10 363 330

Whole Year

Age
(weighted means) Values used

(Rings)
for years

Landings Discards Catch prior to 1982

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

~ 10 300 280 300 350
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Table 2.8 Estimates of F allocated to landings and discards in Clyde HERRING,
1984-85.

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

(rings)
Total Landings Discards Total Landings Discards Landings Discards

2 0.290 0.112 0.178 0.300 q.084 0.216 0.33 0.67

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

>10 0.100 0.100 0.150 0.149 0.001 0.997 0.003

Table 5 2 9 Input parameters for Clyde HERRING projections.

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

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

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

4 25,937 0.125 2,903 2,613 290 234 192 254 6,388

5 26,946 0.125 3,016 2,865 151 257 205 260 20,711

6 16,466 0.125 1,843 1,825 18 273 235 306 21,517

7 15,574 0.125 1,743 1,726 17 307 307 313 13,148
8 5,381 0.125 602 596 6 292 283 300 12,436

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

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

Tonnes 3,147 552
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Iable HERRING estimated catches in weiqht in Divisions VIa (south) and VIIb,c, 1975-84.

Country 1976 1977 1978 1979 1980 1981 1982 1983 1984 19851

Belqium 12

France 47 - 353 19

German Dell.Rep. 890

Germany Fed.Rep. 924 221 100 5 2,687 265

Ireland 10,895 15,916 19,128 18,910 27,499 19,443 16,856 15,000 10,000 10,000

Netherlands 16,546 4,423 481 1,939 1,514 2,790 1,735 5,000 6,400 1,270

Poland 2,778 6

United Kinqdom

(N Ireland) 1 6 2 2

USSR 674

Unallocated 1,752 1,110 13,000 11,000 12,104

Total 32,767 20,567 19,715 22,608 30,124 24,922 19,209 33,019 27,400 23,374

1Provisional.
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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.
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VIa(S) 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
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Tab1e 6.6.1
List of in,:J1Jt v'lriA!Jles f'Jr ttle I e~s ;:re1ic ti:Jn pr'J:;ri'n •
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.6 ('Ll
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st,.,:::< ~)i f"'l~ "c; :
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Table 6'.6.2a

Ettects ot ditferent levels cf tishing mortality on
eaten, ~toek biornass and spawninJ stock biomass.

~ERKING IN DIVISIONS VIA (SOUTH) AND VIIB

+--------------------------------------+--------------------------------------+------------------+
Year 1986 Year 1987 Yei'lr 191!1l

+-----+------+--------+---------+------+-----t------+--------+---------+------+--------+---------+
: tac-: ret.: stock: sp.stock: : fa.::-: ret.: stock: s;).stoek: stock: s,J.stock:

tor: F: .biomass: biorni'lss: catch: tor: f: biomass: biomass: catcn: biomass: biomass:
+-----+------+--------+---------~------+-----+------+--------+---------t------t--------+---------+

.s: .1I: U4: 10: 17: .2: .15: 140: ~2: 11: 155: 94:
.4: .4U: 09: 25; 1j6J 6b:+-----t------+--------+---------.------t-----t------+--------+- + + + +

fh'!:lat3 unit ot the hiol1ass and the c3tch ls lLl:)U tonnes.
n,e s~a.nin~ sto:k blnmass is given tor tne time nf spawnin~.

The spa'mino stoCK hinrnass tor 1?3:l ha5 be~n calculatlld with the same tis'1inq mortality as tor 1937.
The ret!renee F is the mean F tor the aJe Jroup range trom 2 to 7

Table 6.6.2b

Effect<; of dittflrent levels nt tishing 1ß0rtality on
eatcn, stock bio~ass and spa~nin~ stock bio~ass.

rlERkING l~ D1VISION~ VIA (SOUTH) A~D VIIß

+--------------------------------------+--------------------------------------t------------------+
(ear 1'?1l6 ; Year 1981 : Year h'SlS

+-----t------t--------+---------t------t-----t------t--------t---------+------t--------+---------+
: fac-: ret.: sto:k: s;:>.stock: : f3'::-: ret.: stock: sp.stoek: : stock: sp.stoCK:

tor: F: '>iO':]1sS: biol1FlSS: eatch: tor: f: biomass: biornFlss: eatcn: biomass: oiof'li'lss:
+-----+------+--------+---------~------+-----+------+--------+---------t------t--------+---------+

.4: .~): 1.54: c~: ,3: .2: .15: 1:5.:5: 75: 1J: 14:1: ty;
.4~ .4lJ: 6.5; l.s: 1.)1: o~:

+-----+------t--------t---------t------t-----t------+--------+-- + + + +
Th9 'i:lt3 unit ~f th~ '1io'n'1ss and the entc:) is 1l!.1:J tonnes.
Tne s~a'~nin~ :::toek hlo'TIa:;s is Jiven ter tne time of spawning.
Th~ ·p3~ninq <;toc, '>lo~as~ tor 1)~3 ha~ bC!11 ci'llculat!D wlth thll sal1e fishing m0rtality as for 1987.
The ref.ren=e F is tne meFlI1 F fer tOll Flge )roup range trom 2 to 7



'Includes 68.5 tonnes of spring-spawned herring.

2 No data basis for allocation to stock.

JAdditional unrecorded catch of 106 tonnes estimated.

4Unallocated.

5prelirninary.
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~T~aHb~1~e~7~~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 " 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
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 Trial VPA's on HERRING in North Irish 5ea (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 F 1985 Estimated fishinq mortality from VPA at various input F 1985Aqe 1 Aqe 2+

0.05 0.6 0.71 0.86 1. 17 0.46 0.29 0.15 0.12 0.3
0.08 0.5 0.71 0.86 1. 21 0.52 0.36 0.21 0.18 0.5
0.10 0.67 0.71 0.86 1.23 0.55 0.41 0.25 0.21 0.67

F 1 F2+ Estimated 5SB ( '000 tonnes) at spawninq 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
1 F2+ Total biomass ( '000 tonnes) at January

0.05 0.3 35.2 30.0 24.2 24.2 33.9 43.0 44.9 41.8
0.08 0.5 35.2 29.8 23.1 20.9 26.9 31.5 31.4 27.4
0.10 0.67 35.2 29.7 22.6 19.6 24.3 27.2 26.4 22.0

F
1 F2+ Recruit 1-rinq-fish (No. in millions)

0.05 0.3 178 104 110 158 201 194 92 72
0.08 0.5 178 100 98 128 151 135 61 46
0.10 0.67 178 99 94 116 132 113 50 37

M~ 0.8

M2+ 0.1
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Table 7.5.4
List of input varia~l!~ f0r the lC~S predietion prngram.
--------------------------------------------------------
~EH~ING - N0~TH IRISH SEA
The reterence F is thp ~ean F tor the B~e qroup range tro~ l to 7

Ine num~er ~t recrults per year 15 as foliows:

Year

1986
1SS?
19'B

~pcruit'T1ent

5((39.0
:'> 1f3y.n
0(( ~9.U

pr0p-,rti:>n 0t F Ui"hin~ nortel1ty> erfeetive !:J"tore spawiling:
"ro;J'Jrtion '1f ,., (nilt'lr?l 'llortillity> etteetive Defore spilwnin\j:

DBta are printer! In tn e followln.) 1..1111t<;:

• '}[)r)O

.7'01

"U'Tll::1er 'lf f ish:
~el\jnt by Age .)r'lup in the enten:
weig," ;,y ;1a Jrou~ in e~" stock:
~t'Jc'< ohm;ss:
cete'1 weiq,t:

thous and~
kllo\jrall
Ki logra-n
tonnes
tonnp.<;

+----+-----------+--------+----------+---------+----------+----------+
: fisnln~: natural: maturity: weight In: weiyht in:

: aga: '5t<'ek size: ;l3ttern: 'llortal1ty: o.'jive: the eateh: elle stock:
+----+-----------+--------t----------t---------t----------+----------+

1: 611':;0.:1: .15: .ISU: .U~: .U((: .0/(:
l: .5']42 1•• 1: 1.'10: .10: .;;,: .146: .146:
j: l.rt.4':J.G: 1.\Hl: .1U: 1.uUI .lö61 .1361
4: '.~''''Y~.~1: 1.'):): .10: '.U1: .(!11: .211:
S: .36Jl1.dl 1.00: .10: 1.UU: .U4: .U41
6: 1~)..s:l.tl: 1.0'1: .'10: 1.UO: .241: .2'.':
/: 71~~/.J: 1.;)0: .·IU: I.Ulll .t.4(1 .24(~

ci.: ~(/I.'J: 1.01: .10: 1.1];1: .2(~: .21~:

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



Table 7.5.5

Etfects of cli tferent levels of fish1nc; mortal1 ty on
cntcn, stoc~ b10mass and spawn1nJ stock b1omnss.

rlER~r~~ - NJMTH IMr~H REA (Assuming the 1986 catch e~ua1s the TAC.)
t---------------- + + +

Ye'lr 19f1o : Year 1 Y'öl : Year 1 \/Sa
t-----~------+--------+--_------+------+----_+------+--------t---------t------+--------t---------+
: fa::-: ref.: stock: s;>.stock: : fac-: ref.: stock: sp.stock: stock: sp.stoCK:

torl fl b1omass: o10mass: cfltch: torl f: b10mflss: b10massl c'ltcn: b10l1lass: b1omflss:
+-----+------+--------+---------~------+-----+------+--------t---------t------t--------t---------+

.L: .Lu: 4UL3l: L6/~/: o3uO: .2: .15: 3/~15: 26205: 4420: 37466: l5838:
: : : .j; .jU: : ~29t!U: 'JL44: 334S.s: 197 Bö:
: I : : :.2:.20: : 25 Q61: 5756 : .56073: 2.56.55 :+-----t------t--------t---------t------t-- t + + + + + +

The 'ia ta un1 t of tlle b1011<lSS and tlle catcn 1s tonnes.
Th~ <;jJ3.~;lin:) stocK b1omas5 Is glven fcr the t1me nf spa..... nlng.
The s;>a'~n1n'J stock blomas5 hr 1 tl'.d IlflS be"n C'llculatecJ, wl tn tlle same f1snlng mortal1ty flS for 1 \/87.
The reference f 15 t"l" m"JIl f for the ag:? groujJ rull;)e trc'lJ L to "

The F options in 1987 are FO•1 ' F85 , and F86 , respective1y.

Table 7.5.6

Etfects of ~1fterent levels ~t f1sn1ny m~rtality on
catch, stock bio'nass and sp3wn1ng stock 'J10;nass.

~FRkI~G - ~O~Trl r~ISH ScA (Assuming the 1986 catch e~ua1s the 1985 catch.)

+--------------------------------------+--------------------------------------+------------------+
Y~ar 1 \186 Year 1911( Year 1911~

t-----+------+--------t---------t------+-----+------+--------+---------+------+--------+---------+
: f,)c·: rat.: stock: c;p.stock: ; !3C-: ret.: stock: sp.stock: ; stocl(: sp.stock:
: tnr: f: blo;nClss: b10MOSS: catch: tor: F: b10mass: b10mass: c3tch: b1omass: bio:nassl
t-----+------t--------+---------t------+-----+------+--------+---------+------+--------+---------+

.3: • .31: 40UZ: 2!'42~: 'JUl;fJ: .L: .1~: .:.~O'J3: 2.39;;0: 4U46: 35111: ~39l9:

,: :: .3: .30: 20t32: 754t: 314~6: '18352:
• : : • : : .,,: .051: : 2U/46: 716~: 31l,S1: 'H:lO')~:

+-----+------+--------+---------+------+-----+------+--------+---------t------t--------+---------+
The dat) un1 t of tn" h101l'lS5 Bild th"! catch 1s tormes.
Th'! s,Ja'~n1n:) stock b10mass Is g1'len for tlle time of spnwn1ng.
T"l"! spa~nlnq stncl( o.,lomuso; t"r 191!d has o.,e"ll calculated Vlith the sa"l'! f1s'"l1nq mortal1ty as for 19~7. ~

r\~ ref"rence f 1s the ~B8n f for the R~e ~rou~ rnnge tram 2 to 7

The F o~tions in 1987 are FO•1 ' F85• and F86 , respective1y.



158

Table 8.1.1 Catc:h in nUß.bers, millions and c:atc:h in weishts, tormes.
Ic:elandic: su~mer-spawnins herrins.

AGE 1969 1970 1971 1972 1973 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 3.760 2.049
3 8.274 33.965 5.439 .0.131 0.678 0.832 31.975
4 5.178 4.500 13.688 0.163 0.104 0.993 6.493
5 10.015 2.734 3.040 0.264 0.017 0.092 7.905
6 2.841 4.419 1.563 0.047 0.013 0.046 0.863
7 1.389 1.145 3.276 0.028 0.006 0.002 0.442
8 1.179 0.531 0.748 0.024 0.006 0.001 0.345
9 0.609 0.604 0.250 0.013 0.003 0.001 0.114

10 0.424 0.195 0.103 0.009 0.003 0.001 0.004
11 0.286 0.103 0.120 0.003 0.001 0.001 0.001
12 0.139 0.076 0.001 0.001 0.001 0.001 0.001
13 0.109 0.061 0.001 0.003 0.001 0.001 0.001
14 0.074 0.051 0.001 0.001 0.001 0.001 0.001

JUVENILE 78.943 23.167 16.899 0.376 0.065 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 13.200

AGE 1976 1977 1978 1979 1980 1981 1982

1 0.614 0.705 2.634 0.929 3.147 2.283 0.454
:2 9.848 18.053 22.551 15.098 14.347 4.629 19.187
3 3.908 24.152 50.995 47.561 20.761 16.771 28.109
4 34.144 10.404 13.846 69.735 60.728 12.126 38.280
5 7.009 46.357 8.738 16.451 65.329 36.871 16.623
6 5.481 6.735 39.492 8.003 11.541 41.917 38.308
7 1.045 5.421 7.253 26.040 9.285 7.299 43.770
8 0.438 1.395 6.354 3.050 19.442 4.863 6.813
9 0.296 0.524 1.616 1.869 1.796 13.416 6.633

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

JUVENILE 9.573 22.321 35.502 33.011 18.438 12.764 22.889
ADULT 53.439 92.744 119.396 156.750 190.290 130.250 188.979
TOTAL
CATCH 17.168 28.924 37.333 45.072 53.269 39.544 56.528

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

10 2.373 1.828 4.030
11 3.424 0.202 2.758
12 0.552 0.255 0.970
13 0.100 0.260 0.477
14 0.003 0.003 0.578

JUVENILE 78.323 24.055 15.363
AI'ULT 194.960 207.179 161.356
TOTAL

IjQ.o"l1CATCH 58.665 SO.2'i1
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Table 8.1.2 Weisht. at. ase. in sr....lIles. 'Ieel.ndie su..... r spawners.

AGE 1969 1970 1971 1972 1973 1974 1975

1 92.0 95.0 99.0 96.0 90.0 80.0 110.0
2 157.0 169.0 165.0 177.0 199.0 199.0 179.0
3 195.0 216.0 237.0 278.0 257.0 262.0 241.0
4 264.0 263.0 273.0 332.0 278.0 297.0 291.0
5 294.0 312.0 301.0 358.0 337.0 340.0 319.0
6 304.0 329.0 324.0 379.0 381.0 332.0 339.0
7 339.0 338.0 346.0 410.0 380.0 379.0 365.0
8 372.0 357.0 368.0 419.0 397.0 356.0 364.0
9 379.0 378.0· 390.0 470.0 385.0 407.0 407.0

10 390.0 396.0 409.0 500.0 450.0 410.0 389.0
11 376.0 408.0 412.0 500.0 450.0 410.0 430.0
12 401.0 425.0 420.0 500.0 450.0 423.0 416.0
13 409.0 430.0 442.0 500.0 450.0 423.0 416.0
14 414.0 450.0 450.0 500.0 450.0 423.0 416.0

AGE 1976 1977 1978 1979 1980 1981 1982

1 103.0 84.0 73.0 75.3 68.9 60.8 65.0
:2 189.0 157.0 128.0 145.3 115.3 140.9 141.0
3 243.0 217.0 196.0 182.4 202.0 190.5 186.1
4 281.0 261.0 247.0 230.9 232.:5 245.5 217.3
5 305.0 285.0 295.0 284.7 268.9 268.6 273.7
6 335.0 313.0 314.0 31:5.7 316.7 ,297.6 293.3
7 351.0 326.0 339.0 333.7 351.6 329.8 323.0
8 355.0 347.0 359.0 350.4 360.4 355.7 353.8
9 395.0 364.0 360.0 366.7 379.9 369.3 394.6

10 363.0 362.0 376.0 368.3 382.9 40:5.4' 388.7
11 396.0 358.0 390.0 370.6 392.7 381.5 400.4
12 396.0 355.0 425.0 350.0 390.0 400.0 393.5
13 396.0 400.0 425.0 350.0 390.0 400.0 390.3
14 396.0 420.0 425.0 450.0 390.0 400.0 419.5

AGE 1983 1984 1985
1 59 • .3 49.3 53.2
2 131.7 131.4 146.0
3 179.7 189.6 219.0
4 218.1 216.9 265.9
5 259.9 244.9 285.3
6 309.6 276.9 314.6
7 329.7 314.6 334.6
8 356.5 321.7 365.0
9 370.2 350.7 388.2

10 406.9 333.9 400.5
11 436.6 361.9 453.0
12 459.6 446.3 469.9
13 429.9 417.4 432.9
14 471.5 392.3 446.7
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Table 8.1.3 Proportion o~ mature herring in each graul'. Based on samples
tal<en in Sept.-Dec. b~ purse seine and pelagic trawls.

AGE 1969 1970 1971 1972 1973 1974 1975

0.00 0.00 0.01 0.00 0.00 0.00 0.00
2 0.08 0.22 0.38 0.29 0.64 0.14 0.27
3 0.73 0.89 0.98 1.00 0.99 0.94 0.97
4 0.99 1.00 1.00 1.00 1.00 1.00 1.00

AGE 1976 1977 1978 1979 1980 1981 1982

1 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

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 a'le 'lroups (millions) and
fishing mortality rates for the Icelandic summer spawners.
F' is the F in 1985 calculated fram the January 1986 sur
vey. F is the fishing pattern in 1985 calculated from
the JanBary 1986 survey. F85 is the fishing mortality in
1985 according to the new method. Rings are referred to
the year 1985.

Rings Acoustic survey Catches F' Fp F85in 1985 estimate Jan 1986 in 1985

0 311.5
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
5 538.5 84.733 0.14 1.0 0.16
6 84.6 11.836 0.13 1.0 0.13
7 50.9 5.708 0.10 0.8 0.13
8 20.5 2.323 0.10 0.8 0.13
9 33.5 4.339 0.12 0.8 0.13

10 33.2 4.030 0.11 0.8 0.13
11 19.6 2.758 0.13 0.8 0.13
12 7.5 0.970 0.12 0.8 0.13
13 7.0 0.477 0.06 0.8 0.13
14 1.4 0.578 0.33 0.8 0.13

Table 8 3 Comparison of acoustic estimates obtained in December
1983, January 1985 and January 1986. The comparison is
'liven in terms of fishing mortality rates in 1985
abtained from the three different surveys. F is the
mean fishing martality rate in 1985 derived from the
three different surveys. F8S is the fishing mortality
rate in 1985 calculated by the new method.

Year class Dec 1983 Jan 1985 Jan 1986 F F85

1980 0.07 0.36 0.17 0.20 0.16
1979 0.12 0.21 0.14 0.16 0.16
1978 0.17 0.16 0.13 0.15 0.16
1977 0.17 0.16 0.10 0.14 0.13
1976 0.20 0.14 0.10 0.15 0.13
1975 0.17 0.25 0.12 0.18 0.13
1974 0.18 0.21 0.11 0.10 0.13
1973 0.35 0.30 0.13 0.26 0.13

>1973 0.12 0.12 0.12 0.12 0.13

F weighted 0.12 0.22 0.14 0.15 0.155
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Tahle 8.3.2 Ic:-elandic:- su••er spawners. Fishin~ .ortalities.

..
ACE 1969 1910 1971 1912 1973 1974 1975

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 0.554 0.010 0.014 0.012 0.107
4 0.657 0.661 1.542 0.025 0.009 0.024 0.112
5 0.722 0.779 1.193 0.083 0.003 0.009 0.239
6 0.829 0.726 1.354 0.040 0.005 0.009 0.097
7 0.920 0.855 2.009 0.059 0.006 0.001 0.098
8 0.899 1.014 3.213 0.055 0.015 0.001 0.165
9 0.857 1.717 2.353 0.628 0.008 0.003 0.146

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

AVERAGE WEIGHTED SV STOCK IN NUH8ERS
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 0.076 0.022 0.017
3 0.042 0.166 0.127 0.170 0.224 0.107 0.160
4 0.143 0.134 0.121 0.229 0.303 0.177 0.336
5 0.153 0.263 0.143 0.196 0.310 0.272 0.347
6 0.230 0.193 0.332 0.169 0.172 0.299 0.443
7 0.147 0.332 0.292 0.339 0.269 0.141 0.512
8 0.120 0.266 0.710 0.171 0.404 0.197 0.169
9 0.197 0.194 0.492 0.411 0.130 0.479 0.396

10 0.229 0.325 0.501 0.242 0.579 0.092 0.747
11 0.367 0.059 0.632 0.417 0.557 0.740 0.279
12 0.004 1.130 0.043 0.081 0.001 2.175 1.651
13 0.193 0.004 0.605 0.169 0.388 0.159 1.915
14 0.150 0.250 0.250 0.250 0.350 0.350 0.500

AVERAGE WEIOHTED IlY STOCK IN NUH8ERS
AVE 4-14 0.152 0.228 0.244 0.234 0.296 0.263 0.404

AGE 1983 1984 1985
1 0.007 0.001 0.000
2 0.100 0.094 0.038
3 0.163 0.183 0.160
4 0.230 0.201 0.160
5 0.286 0.176 0.160
6 0.272 0.129 0.160
7 0.256 0.170 0.130
8 0.263 0.099 0.130
9 0.118 0.117 0.130

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

AVERAGE WEICHTED !IV STOCK IN NUMBERS
AVE 4-14 0.247 0.181 0.155
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Table 8.3.3 Icelandic summer spawners. VPA stock. si::;:e in nUlIlber (millions)

and spawnin~ stock biomass at 1 Julli.

AGE 1969 1970 1971 1972 1973 1974 1975

1 46.823 33.785 70.348 88.011 407.632 124.926 215.633
2 143.018 38.074 28.666 55.320 79.496 368.727 113.040
3 19.396 55.372 13.369 13.576 49.750 71.780 330.063
4 11.242 9.721 18.075 6.949 12.160 44.371 64.158
5 20.344 5.275 4.541 3.499 6.133 10.904 39.204
6 5.263 8.942 2.190 1.246 2.916 5.533 9.779
7 2.409 2.079 3.914 0.512 1.083 2.626 4.963
8 2.073 0.869 0.800 0.475 0.436 0.974 2.374
9 1.104 0.763 0.285 0.029 0.407 0.389 0.880

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

JUVENILE 183.749 69.573 87.685 127.288 436.748 446.337 308.054
SP.STOCK
I'IOMASS 16.699 19.873 13.259 10.650 28.702 45.509 114.562

AGE 1976 1977 1978 1979 1980 1981 1982

1 569.448 416.223 152.736 228.810 252.618 1315.802 274.132
2 193.669 514.674 375.944 135.697 206.153 225.586 1188.417
3 100.335 165.880 447.776 318.737 108.443 172.902 199.718
4 268.278 87.072 127.161 356.728 243.247 78.420 140.516
5 51.885 210.322 68.905 101.908 256.601 162.502 59.444
6 27.972 40.291 146.325 54.049 76.592 170.226 112.059
7 8.028 20.109 30.063 94.954 41.307 58.346 114.269
8 4.070 6.272 13.055 20.323 61.228 28.567 45.861
9 1.820 3.267 4.351 5.806 15.493 36.977 21.232

10 0.688 1.366 2.459 2.407 3.483 12.313 20.752
11 0.314 0.496 0.893 1.348 1.709 1.766 10.160
12 0.298 0.197 0.423 0.430 0.804 0.886 0.762
13 0.006 0.268 0.058 0.366 0.358 0.726 0.091
14 0.008 0.005 0.242 0.028 0.280 0.220 0.561

JUVENILE 747.973 942.168 612.153 473.701 457.139 1595.920 1427.604
SPoSTOCK
liIOMASS 126.288 132.205 177.003 198.408 205.652 176.120 184.542

AGE 1983 1984 1985
1 235.021 398.987 972.078
2 247.613 211.258 360.619
3 1057.082 202.748 174.042
4 154.021 812.917 152.848
5 90.848 110.722 601.407
6 38.027 61.784 84.008
7 65.104 26.215 49.150
8 61.953 45.609 20.003
9 3S.0:!8 43.092 37.362

10 12.925 28.166 34.702
11 B.S9S 9.443 23.749
12 6.960 4.007 8.352
13 0.132 5.774 4.107
14 0.012 0.026 4.977

JUVENILE 863.183 644.627 1350.101
SP.STOCK
BIOHASS 246.714 ~92.S16 326.999
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Table 8 4 Input parameters used in catch prediction for the
Icelandic summer-spawning (Division Va) HERRING.

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

Rings January 1986 Proportional F and spawning stock

400,000 0.005 60

2 879,467 0.15 124

3 314,135 0.50 199

4 134,195 1.00 259

5 117,854 1.00 297

6 463,715 1.00 313

7 64,774 1.00 337

8 39,052 1.00 352

9 15,893 1.00 370

10 29,686 1.00 380

11 27,572 1.00 417

12 18,869 1.00 458

13 6,636 1.00 427

14 3,263 1.00 437
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170 rigure 2.3.6 Modal langth groups of 1-group herring in eech
area, 1966 IVrS.

E7 E8 E9 FO Ft F2 F3

50

49

48

44 _

43

41

40

Sub-divisions
34 for herring and aprat

sampling•.
33



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

Cumu1ativa parcentage lsngth distributia
end axtraot d modaa 1986 IVfS. Combined r--------L~------~

1Bngth distributions for araa aouth of
hsavy 1ine in Figura 2.3.6.

figure 2.3.7

99.9 ;g
+
"-:e:

99

~
+.=.
'Elo

C
<'I
.:;
0&

0.'

0.2
~

0,1 .5
'So

0,05

0.01





f!I t:I IH 11 U '0 " '2 ':3 104 11 Fe '7 '11 ,. 00 01 02

Year class 1983 Year claea 1985

/1 • •••• • IMI l ~ -\
:;:0 • • ••• .I~ rS--:-?'I'- ~. ••• • ;:n;

j .~.. • • • ~ L.,

~
~_II. .••. '" .,,\..,~

\ •••••I.'1:-~_. .. .. ,_.~ .

)~ • . . ';;r' ""
(r"Y~I:'~ ~

~ J:-r:-r-- >-

rY1"-.-b~O/

JIt-+-+-+-++-++++~'f'

It-+-+--H!\!;,-.+++++-'t~
·lt-t-Hlr-··~fl-+-+-t-t-H-Ifl>

~ ~1t--H~'-=+-+-HH-+-+-+e.~~
J ~:. •••• "\.,/~ : \

~'- •. · .. 11.. . .LI •
11 • • • • J ·Il

30

"Year class 1984

"='!'=='=,,;,I'\,!,,=1t:::::J?=r==r==r==r==r==r.=":i,,dJ"

JIf-+-+-+-+-+++++~'f"
- ~

J /'.. 1'..
r- · • .~.

. I. - .k::.!.
/ • • • IW; l-'-

"f'-- ..:2 . • • • ••• • •• tß~1'
j 't .. ·1.1.· . · . 71

• ~ ~1 '--,.
~ •.•••.•~~.~~D?
~_ •••••~ ~ 3

~ ~ • • 1••• ~

, -d- ). • • •• ~

:/ )~~i7
~ .,.-7 ....
,;r~~ -7rc/
ry

"1I-Hi:lr'-'+-+-H-+-+-++j(>~

J!f-l--+-+-+-+-+--+--++4r

.Il--t-+-fl~-it-+-+-+--++-"'i..
~ )

I/"»'"-/..>--.-+-+-+-+-+-+-II-+--"~">.. ./ '-;+;- 11 e

y'-"- • • .1JI. ~.• 11... J. ..
,11· •••••••• fJj t. ~ .\ ..

" ~.......... ~r-;--~ ..
~ '1:'" ".. Pt ..

{. :- .; 11 •• 11 • IL.,"

'~~ ~' '" ~~"
• -I- ".! . •••• ..~ I...r'" '"....; •••••• '),..\1' "

:3 ~)~ii~ ~ :
J~~ -7r0/
'r.,J- ,J,.

I 1.--.:,....

0.0

0.1-1

2 -25

• 26 - SO

• 51·100

• 101·200

• >200

Figure 2.3.9 Herring larvae sampled by IKMT during the International Young
Fieh 5urveys in 1984-86.



174

Ares Sub-divisions used for presenting results
of scoustic surveys (sss Tsbles 2.4.1-2.4.6).
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FIS" STOCK SUMMARY
STOCK: Herrin, - IVc and VIId

22-4-1986

Trends ~n ~~e~d ond r~sh~n9 morLoL~~~ (F) [rends ~n spown~ng slock b~omoss (SSBJ
ond recru~lmenL IR)

__ Y.eLd • F
_558 •__ • R ___ LPE x-x Acous ti c

20

o
o 40
o

~ 30
Ql
.J
>-

2.0

400

1400

100

200

1300 ~
o

1200 ~
->

1100 .~

1000 .S
900 0

C

600 .,.J

o
500 .,.J

C
Ql

E
.,.J
.J
::J
L
U
Ql

a:::

N700 Ql

m
o

300

800

20

40

10

30

80

SO

60

70

120

130

140

UJ
Ql

C
C
o

.,.J

.,.J
o

ISO

~ 110
.J

~ 100
o
g- 90

QJ
E

. J
J

o
o
o

m
(f)
Ln

4.0

2.5 :1)
,.J
.J
-'o
.,.J
l.
o
E

3.5 ::J,
(!)

"J

3.0 (JI
Ql

m
o

m
1.5 .3

.r.
(JI

J
<-

1.0 Ql

m
o
l
Ql

0.5 >
er::

,,

10EEmmEEm~ffi'•,,

11

80~~mmm

70_l1li.
60

(JI

1977 1979 1981

Yeor
1983

0.0
1985

o
1977 1979 1981 1983

Recru~lmenl ~eor cLoss, SSB ~eor

-0
1985

A B
(.) Likely to have been underestimated

cont'd.
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FISH STOCK SUMMARY
STOCK: Herring - IVa and IVb

23-4-1986
Figura 2.9.1 cont'd.
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Figura 4.7.1

FISH STOCK SUMMARY
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raguwe 4.7.1 cont'd.

FIS" STOCK SUMMARY
STOCK: Herrin, - Celtic Sea and Vllj
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FIS" STOCK SUMMARY
STOCK: Herrin, - VI. Hortb

28-4-1986
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Flgure 5.1.4 contd.
FIS" STOCK SUMMARY
STOCK: Herrin, - VIa North

28-4-1986
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Figura 6.3.2

FISH STOCK SUMMARY
STOCK: Herrin, - VIa Sand VlIb
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figure 6.3.2 cont'd.
FIS" STOCK SUMMARY

STOCK: Herrin, - Via Send Vllb
25-4-1986
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fable 7.5.3

FIS" STOCK SUMMARY
STOCK: Herrin, - Northern Irish Sea

25-4-1986
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rable 7.5.3 cont'd.

FIsa STOCK SUMMARY
STOCK: Herrin, - Northern Irish Sea

25-4-1986
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Figure 8.4.1 Trends in yield and fishing mortality (f).
Icelandic(Division Va) summer-spawning harring.
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Figure 8.4.2

FIS" STOCK SUMMARY
STOCK: Herrin, - Va (summer)

07-4-1986

Long-lerm ~LeLd ond spownLng slock bLomoss 5horl-lerm ~LeLd ond spawnL~g slock bLomass

__ heLd .••• SSB __ heLd •__ • SSB

o
200 g

250

150 t'-..
CO
m

100 c
...}

300 ~
C
C
o
-->

50 ffi
trJ

Q)

500 .~
~

450 ~
.J
C
:J

400 0
Cl..
(J)

350 l5

F~AX

180

200

220

120

lD
CO 100m

c 80
.J

"tJ
-> 60Q)
• J

>-<
40

20

-->
400.0 0

150.0 CD
trJ

100.0 trJ

750.0

700.0

650.0 Q)
E

600.0 . J

-'

50.0

350.0 (J)
Q)
c

300.0 §
~

250.0
0
o

200.0 ~

(J)

550.0 ~ ~ 160
.J c

500.0 ~ 0
o --> 140

450.0 g- g
o

45.0

5.0

40.0

20.0

15.0

25.0

10.0

50.0

30.0

35.0

60.0

65.0

55.0

70.0

(J)
Q)
c
c
o
-->

"tJ
->

Q)
...}

>-<

o
o
o

0.0 0.0
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Averoge fLshLng morlaLLl~ (ages 4-14,uJ

C

o
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Average fLshLng morlaLLl~ (ages 4-14,u)

D
N



_'oce.
Dss.

212

.7 48 451 50 ~1 52 S3 54 ~S 56 57 58 Sg 60 6J ~ &3 6" 65

I
1400..J .

I
1200~ .

I
lOOO~ .....•.•••••••••••.•.•..

,
SDO-t. . .

"00_

~~~~~L~iit~~.~~~ ~n
es 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 95

Yaar

Figure 8.4.3 Trends in spewning stock biomess (SS8) end recruitment
(Reer.). Aecruitment year eIses, SSB year.
(Note different seele in different seetions of graph).


