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Table 2.1 HERRING. Catch in tonnes 1974-84 North Sea. Sub-area IV and Division
VIId by country. {National catches as officially reported.
Unallocated catches provided by Working Group members).

Country 1974 1975 1976 1977 1978
Belgium 603 2,451 2,451 57 -
Denmark 61,7281 115,616 34,841 12,769 4,359
Faroe Islands 26,161 ) 25,854 14,378 8,078 40
Finland = = 1,034 = =
France 12,548 20,391 14,468 1,613 2,119
German Dem.Rep. 3,268 2,689 2,624 2 =
Germany, Fed.Rep. 12,470 6953 1,654 221 24
Iceland 29,017 16,286 9,412 - -
Netherlands 35, 106 38,416 20, 146 4,134 18
Norway 40,975 34,183 27,386 4,065 1,189
Poland 9,850 7,069 7,072 2 -
Sweden 3,561 6,858 4,717 3,616 -
UX (England)3 5,699 6,475 9,662 3,224 2,843
UR(Scotland)” ) 15,034 8,904 15,015 8,159 437
USSR 18,096 20,653 10,935 78 4
Total
North Sea 275,116 312,798 174,834 46,010 11,033
Country 1979 1980 1981 1982 1983 1984*
Belgium =i — - 9,700 5,969 5,080
Denmark 10,546 4,431 21,146 67,851 10,468 38,777
Faroe Islands 10 - - = = -
Finland - - - - - -
France 2,560 5,527 15,099 15,310 16,353 20,320
German Dem.Rep. - - - s - o - -
Germany, Fed.Rep. 10 147 2,300%) 349%) 1,837 12,092
Iceland - - - - - -
Netherlands - 509 7,700 22,300 40,045 45,665
Norway 3,617 24,165 70 680 32,512 96,250
Poland - - - - - =
Sweden - - - - 284 884
UK (England) 3 2,253 Tl 303 3,730 111 1,622
UK (Scotland)”) - 610 45 1,780 17,260 27,234
USSR 162 = - = - =
Total
North Sea 19,158 13,466 46,663 122,056 133,794 247,924
Total including un-
allocated catches 25,148 60,994 140,972 235,925 317,124 317,263
;) Preliminary
2] Supplied by Fiskirannsbkmarstovan

)

From Federal Republic of Germany national statistics compiled by
Federal Research Board for Fisheries, Hamburg
) Catches of juveniles from Moray Firth not included



Table 2.2.1 HERRING,
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catch in tonnes in Division IVa west.

Country 1980 1981 1982 1983 1984
Belgium - - - - -
Denmark 687 11,357 3,155 4,282 26,786
France 651 1,851 1,970 680 1,408
Germany, Fed.Rep - - - 1,542 12,082
Netherlands - - - 15,745 19,143
Norway - - - 16,971 21,305
UK (England) - - - - -

UK (Scotland) 18 2 1,706 16,136 24,743
Sweden - - = 213 (*)
Unallocated 1,762 6,492 300 3,955 24,030
Total 3,118 19,702 7,179 61,738 129,507
(*) Included in IVb.

Table 2.2.2 HERRING, catch in tonnes in Division IVa East
Country 1980 1981 1982 1983 1984
Belgium - - - - -
Denmark - - 491 = 126
France - - = = =
Gexrmany, Fed.Rep - - - - -
Netherlands - - = = -
Norway 21 70 680 - 49,125
UK (England) - - - - -

UK (Scotland) - = - 257 74
Unallocated 2,476 9317 0o 431 -
Total 2,497 1,007 1,171 688 49,325




Table 2.2.3 HERRING, catch in tonnes in Division IVb
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Country 1980 1981 1982 1983 1984
Belgium - - - = =
Denmark 3,733 9,689 64,205 6,050 13,808
France 176 524 561 705 2,299
Germany, Fed.Rep 147 2,300 118 - 2
Netherlands 35 - 219 300 4,600
Norway 1,607 - - 14,156 25,820
UK (England) 76 13 3,128 40 1,9561)
UK (Scotland) 592 43 74 867 2,417
Sweden - - - 71 884%)
Unallocated 9,258 65,811 90,262 159,124 41,294
Total 15,624 78,380 158,567 181,313 93,080
‘) Includes catches mis-reported from IVc

2) Includes IVa catches

Table 2.2.4 HERRING, catch in tonnes in Divisions IVc and VIId
Country 1980 1981 1982 1983 1984
Belgium = - 9,700 5,969 5,080
Denmark " 100 - 135 53
France 4,700 12,724 12,799 14,968 16,613
Germany, Fed.Rep - - 183 295 -
Netherlands 474 7,700 22,081 24,000 21,922
Norway 482 - - 1,385 =

UK (England) 1 290 602 71 571")
Unallocated 37,418 21,069 23,307 17,606 1,788
Total 43,086 41,883 68,652 64,430 46,027

1

) Includes 520 tonnes spring spawning herring.
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Table 2.3 HERRING. North Sea catch in millions of fish by age.
Age in winter rings
Year Area Total
0 1 2 3 4 5 6 7 8 >8

1982 1IVaW of 2°E 0.3 = 0.9 2.6 5.6 6.9 4.3 5.9 3.0 0.9 30.4
1vaE of 2°E - 43 1.0 - - - - - - - 1.3
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% 0.1 485.0
TOTAL NS 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3.6 1.1 10,963.0

1983 1IVaW of g o 51.9 126.8 74.9 27.5 13.5 18.4 12.3 10.9 12.1 348.3
VaE of 2°E - 0.9 4.6 0.5 0.1 - - = - = 6.1
IVb 10,029.1 1,068.7 161.7 35.9 13.0 1.6 1.4 = 0 - 11,311.4
IVc + VIId 0.8 25.1 251.7 105.1 64.5 11.1 3.0 0.5 0.5 0.1 462.4
TOTAL NS 10,029.9 1,146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12.2 12,128.2

1984 1IVaW of ZOE - 29.5 409.2 165.7 89.6 27.2 12.9 14.7 7.6 14.7 7711
IVaEk of 2°E - 60.5 138.6 71.3 37.5 18.6 2.5 6.3 0.6 1.0 336.9
IVb 2,187.3 457.4 266.1 63.5 29.8 9.4 4.3 2.7 2.4 Tl 3,024.6
IVc + VIId 2.1 13.5 162.3 120.7 34.3 23.0 2.0 0.4 - 0.4 358.7
TOTAL NS 2,189.4 560.9 976.2 421.2 191.2 78.2 21.7 24.1 10.6 17.8 4,491.3




Table 2.4 Millions of HERRING caught annually per age group

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

Winter Rings

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

1970 898.1 1,196.2 2,002.8 883.6 125.2 50.3 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 17,176.7
1972 750.4 3,340.6 1,440.5 343.8 130.6 32.9 5.0 0.2 1.t 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 .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 .1 0.2 0.8 0.6 0.1 7592
1980 791.7 161.2 108.1 9+.8 32.1 21.8 2.3 1.4 0.4 0.2 1,211.0
1981 7,888.7 447.0 264.3 56.9 39.5 28.5 22.7 18.7 5.5 1.1 8,772.9
1982 9,556.7 840.4 268.4 230.1 33.7 14.4 6.8 7.8 3.6 1.1 10,963.0
1983 10,029.9 1,146.6 544.8 216.4 105.1 26.2 22.8 12.8 11.4 12.2 12,128.2
1984 2,189.4 560.9 976.2 421.2 191.2 78.2 21.7 24.1 10.6 17.8 4,491.3




Table 2.5 Ngrth Sea HERRING 1984
Millions caught by age groups (winter rings), divisions and quarters,

(Age) Winter Rings

Division Quarter Total 0+1

0 1 2 3 4 5 [3 1 8 >8 Rings
. (1983) (1982) (1981) (1980) (1979) (1978) (1977) (1976) (1975)

IVa(w of 2°E) I - = 14.5 110 10.5% 2:1 1.4 1.2 1.0 11 43.5 =
II - 5.4 169.6 503 27.5 8.4 2.8 31 0.5 3,0 270.6 5.4
II1 - 17:5 52.1 57.9 37.%7 10.3 5.7 8.7 4.1 6.7 300.7 $7.5
v - 6.6 73.0 45.8 13.9 6.4 3.0 17 2.0 3.9 156.3 6.6
Total - 29.% 409.2 165.7 89.6 27,2 12.9 14.7 7.6 14.7 771.4 29.5

wa(w of 2"E) I - - = = = - = . = - =
II - 11.0 101.9 50.8 28.3 15.4 0,9 4.0 - 0.4 212.17 11.0
ITI - 37.9 31:2 1942 8.1 3.0 1.4 253 0.6 0.6 104.3 37.9
Iv - 11.6 5.5 1.3 1.0 0.2 0.2 - + + 19.8 11.6
Total - 60.5 138.6 1.3 37.5 18.6 2.5 6:3 0.6 1.0 336.9 60.5
Ivb I - 111.9 94.9 20.17 10.8 2.1 1.6 1.0 1.4 1.4 245.8 111.9
II 60.8 31.5 10.1 5.3 2.3 0.7 1.0 0.3 112.0 60.8
III 1,859.5 100.0 94.7 26.2 10.1 4.6 1.4 047 0.7 0.3 2,098.2 19595
v 327.8 184.7 45.0 6.5 3.6 0.4 0.6 = o - 568.6 512.5
Total 2,187.3 457.4 266.1 63.5 29.8 9.4 4.3 27 2.4 1.7 3,024.6 2,644.7
IVc + VIId b B 0.9 22.0 49.2 12.5 9.2 0.7 0.2 - - 94.7 (p ]

II - + 0.3 1.9 2,1 0.9 0.1 + + - 5.3 +
III 2. + + + + + + - = = 2.2 2.1
IV - 12.5 140.0 69.5 19.7 12,8 1.1 0.2 = 0.4 256.2 12.4
Total 2 13.5 162.3 120.7 34.3 23.0 2.0 0.4 + 0.4 358.7 15.4

€L
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Table 2.6 Results of IRKMT sampling compared with VPA-
estimates of O-group stock size.

Mean number of larvae per rectangle

Year IKMT VPA estimates
Class North North North North Skagerrak index of O-group
Sea Sea Sea Sea Kattegat weighted stock size x 107 °
NW NE SE SwW by area
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 3.00
1978 42.67 5.35 0.81 15.60 8.64 2,460 7.68
1979 12.03 25.89 38.08 34.52 18.47 4,768 10.92
1980 12.43 0.33 28.69 17.78 33.67 3,423 29.90
1981 23.25 7.27 49.62 26.67 12.83 9:193 42.98
1982 2.63 9.79 37.96 14.23 47.92 3,904
1983 3.27 12.17 51.60 23.23 33.86 4,880

1984 19.18 5.83 52.24 40.85 22.31 5,829
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Table 2.7 Abundance indices (A) in thousands per hour, mean
weight (1) in cm for length components in each area shown in
Figure 2.4.

1983 year class in 1985 IYFS.

Area Mean 1 (cm 3
65 8.3 459
66 8.8 378 Component 1
63 10.3 2,518
65 10.3 6,578
66 10.3 5,291 A 30,802
72 11.7 5,694 1 11.28
51 12.3 137
71 2.7 8,135
b L | RO 1. S S
66 13.2 1,890
63 13.3 20,143 Component 2
41 13.4 179
64 13.4 6,295 A 43,305
65 13.4 8,260 1 13.38
22 imema 138 e 2L 8O
71 13.8 30,914
33 14.3 3,740
51 14.5 548
42 14.5 6,228
62 14.7 14,805 Component 3
63 14.7 13,308
61 14.8 5,644 A 95,437
64 14.9 6,581 1 14.45
31 14.9 9,137
13 14.9 243
41 15.1 339
32 15:3 342
33 15.4 1,760
E IS | N SR .||
61 16.1 2,907
62 16.3 18,095
72 16.4 8,857 Component 4
51 16.4 12,272
64 16.5 1,431 A 73,698
42 16.5 24,133 1 16.44
21 16.5 11,852
22 16.6 321
32 16.6 147
23 16.7 3,926
CTTOR | o - NS - DI
71 17.2 15,186 Component 5
42 17 -8 8,563 A 24,968
41 18.4 717 1 17.47
22 18.5 502



able 2.8

Year Class

1983
1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967

NORTH BANR
Averadge Average Average Average Average
a vs K a vs
1.746 56.612 13.566 4.766 56.250
0.160 56.560 13.880 1.136 56.399
4.827 56.464 13.964 1.392 56.532
0.180 56.598 13.950 0.882 56.455
1.448 56.471 13.882 0.259 56.574
0.909 56.480 13.825 1.847 56.545
3.388 56.587 13.972 0.202 56.393
0.146 56.398 14.091 0.113 56.485
- 0.694 56.280
0.015 56.400 - 0.484 56.445
0.032 56.461 14.108 1.389 56.512
1.554 56.446 14.181 0.354 56.484
0.018 56.467 13.944 1.7 56.410
0.158 56.514 13.814 0 296 56.427
1.480 56.501 14.036 3.474 56.320

post larvae post larvae
4.713 56.507 14.023 0.463 56.423
DOWNS
Average  Average Average
Year Class a vs K
K,

1983 0.033 56.545 13.000
1982 0.858 56.636 14.382
1981 1.434 56.489 14.474
1980 0.512 56.681 14.088
1979 0.156 56.698 14.325
1978 1.649 56.660 14.486
1977 0.057 56.675 14.075
1976 0.033 56.350 14.299
1975 0 019 56.380 14.440
1974 0.037 56.356 14.304
1973 0.047 56.450 14.296
1972 0.061 56.357 14.261
1971 0.784 56.362 14.370
1870 2.500 56.522 14.270
1969 1.061 56.524 14.379
1968 1.770 56.447 14.582
1967 0.683 56.671 14.449

Estimated abundance a (thousands per hour), mean VS

and mean K. of O-group HERRING components on the
English O-group survey.
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Table 2.9

Year Class

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Abundance indices of O-group and
numbers of 2-ringed DOWNS HERRING

IVc, VIId VPA
2-ringers x 10°°

280
270
200
170

49

67
179

(1,072)

1-group x 1073
IYFS

4.70
5.80
9.58
4.31
5.07
3.39
4.1
1.95
13.11
8.83
35.12
46.55
38.27
1.00

1-group and

0-grouy; 1077

English O-group surve

19

33

57
1,649
156
512
1,434
858
33

117
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Table 2,10 Estimated numbers at age and biomass of HERRING in
Subareas shown in Figure 2.6 from Ngfweqian and

:

an

W NN U D W N

Biom. Total

spaw.
stock

Scottisy acoustic survey.
)

t x 107

ORKNEY ~SHETLAND

AREA

i Mean
179.1 283.1 231.1
809.5 1,162.4 986.0
495.5 396.8 446.2
246.8 181.3 214.0
82.9 51.2 67.0
34.5 28.3 31.4
39.9 36.6 38.2
27.3 19.3 23.3
24.4 17.9 21.2
1,939.9 2,176.7 2,058.3

356 353 354

332 309 320

(No.

MORAY
FIRTH

14.
19.,

- @ =

x 10

H

BUCHAN AREA
{a)

171.3 253.
291.3 329.
737 3.
16.5 12.
56 5 2
1.4 0
1.8 -
0.4 0
0.2 -
561.6 630.
69 66
53 43

biomass

~N a0 ouvme O @

212.
310.

O O O = & »

596.

68

- & &8 O O U &8 N &

E
i

S D I ON = Uw

331.
93.
24.

527.

84

-

;
?E EE

N O VWO NWw O =

h

S Y
N O
- & O O N Wh-

O o v Vv

18.
10.

62.

B B e -

550.
1d BT .
609.
264.
81.
36.
45,
38.
36.

3,380.

534

8L

W = W O U =2 o 0 N
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able 14 Results of Acoustic Survey off Robin Hood's Bay
(Division IVb), August-September 1984.

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

integr. between Areg pelagic (tgnnes/ (1,000)

transects (km™ ) trafe km” )

svnemim SEBcas  mesmes, Sk s swmsmeas
24-25.8. 198 2.9 910 477 101.2 48 .3
26-28.8. 328 2.9 896 307 214.6 65.9
28-30.8. 266 15 & 596 95.7 57.0
30.8. 55 1.5 161 110 1,072.6 118.0
30-31.8. 101 15 258 125 878.1 104.8
1229 . 151 1:5 381 152 848.0 128.9
2=3.9. 134 1.5 354 190 1,202.6 228.5
3 9xE 48 0.8 69 43 3,064.5 131.8

*Using a target strength of -34.96 dB/kg.
**This survey covered the central part of the main patch only.
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Tab | Age composition of HERRING samples taken during the Yorkshire
Coast Acoustic Survey (Division IVb)

AGE (RINGS)
Stage 5 maturity 2 3 4 5 6 7 8 9
and above (1981) (1980) (1979) (1978) (1977) (1976) (1375) (1974)
% Number 78.8 113 4.7 2.4 0.6 0.4 0:1 0.2
% Weight 74.7 12.8 6.4 3.3 0.9 0.6 0.2 0.4

Average length 26.40 27.78 24.62 29.8 31.43  32.30 32.13 32.18

(5.D.) (1.06) (1.27) (0.80) (0.73) (1.27) (0.42) (0.75) (0.67)
Average weight 164 185 238 242 282 299 292 292
(9)
n TS
weight Total
No. x. 107° 956.2 137.1 57.0 29.1 7.3 4.9 1.2 2.4 1,195.2
Weight

(1,000 tonnnes) 157.1 26.9 13.5 6.9 1.9 13 0.4 0.8 208.8



Table_2 13,

HERRING IN THE NORTHERN NORTH SEA (FISHING AKEA IVA)

CATCH IN NUMBERS UNIT: millions

1975 1976 1977 1978

2 128 584 Y [#]

3 16 57 177 0

4 51 18 0 3

5 41 14 5 0

[ 10 4 3 0

4 6 3 2 0

8 3 1 1 8]

9+ 1 0 0 0

T0TAL 317 680 206 4
Tahle 2,14. VIRTUAL POPULATION ANALYSIS

VIRTUAL POPULATION ANALYSIS

1979

(-3 DO DV =N =W

1980

DO == = N

-
v

HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA)

FISHING MORTALITY COEFFICIENT

1975 1976 1977

2 . 66N 2993 N5y
3 907 .622 342
4 W TL7 «505 178
5 <792 -394 «215
& 1.143 42 » 15
7 1.707 970 .N6S5
R . 791 .500 670
+ LN 500 L6710

( 2- o 758 891 496
2~ u)U « 850 .532 285

UNIT:

1978

. 001
.002
.N23
. 004
005
.010
.010
010

L0038
. 007

Yaar -1

1979

018
.0N6
.018
.005
.00
000
000
<000

.012
. 009

19860

.N23
068
M5
.N25
.N06
.nez2
.N27
.n27

.N26
«N24

1981

PR S
=y Necx=

O
w

19481

.N04
099
L1069
.320
213
2350
180
180

136
161

1982

=S WO NC WX

-~
-~

1982

.036
2010
. N84
078
.087
085
050
.050

. 044
.060

1943

131
75
28
14
18
12
11
12

302

NATURAL MORTALITY COEFFICIENT

1943

«157
168
.209
265
272
. 557
.200
.200

179
218

1984

548
237
127
46
15
21

16
1018

.10

1984

245
.41
.4 85
#9255
480
499
«355
+355

«3N9
435

€48




Table_2.15

VIRIUAL POPULATION ANALYSIS

STOCK SIZE Iil NUMBERS

-

BIOMASS TOTALS

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

UNIT:

UNIT: millions

tonnes

USED: PROPORTION OF ANNUAL F BEFORE SFAWNING:
PROPORTION OF ANNUAL M BEFORE SFAWNING:

TN VE NN

b

TOTAL HO
SPS NO
TOT.BIOM
SkS BIOM

1975

277
133
102
77
15
8

é

2

621
348
127650
70825

1976

960
130
49y
44
32
4

1

1

1220
639
226119
120524

1977

172
324
63
27
27
25
1

0

638
4406
152361
92757

1978

114
147
126
4y
1y
21
21
32

528
491
119679
111260

1979

165
103
132
112
43
17
0

0

573
532
1260604
117578

.+ HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA)

670
2670

1980

101
147
93
114
101
39
16
4

618
508
145877
134227

1981

191

49

127

[ K3

104

Yo

34

7

725
615
171382y
143892

1982

529
172
73
97
54
76
65
19

1085
984
233037
210661

1943

952
402
153
o1
41
45
63
70

1887
1500
387644

319046

THE SPAWNING

1984

2644
736
346
112

42
56
29
55

4021

3056
769407

579312

1985

0
1872
442
193
58
24
31
53

[44 8

liazy

]a
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Table 2,16 Mean weights at age (g) im catch and stock in
North Sea HERRING.

age ¥a I¥b Iva + IVb I¥c + VIId Total North
{rings) Catch Stock Catch Stock Catch Stock Tatch Stock Sea Stock

126 172 126 164 126 166 117 126 155
176 203 176 195 176 201 141 161 187
211 232 211 238 211 234 170 191 223
243 260 243 242 243 255 192 215 239
256 284 256 282 256 283 221 231 276
267 303 267 299 267 302 224 232 299
271 315 2N 292 2N 309 216 232 306
»9 21 318 2M 292 271 315 208 232 312

B 9 N W N
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Table 2,17 Calculations of F in 1984 in Division IVb.

Age Group Spawn. Stock S5B

2 2 no. x 10°° tx107°
Stock size estimate 1,373.8 343 .4 1,717.2 300.0
at 1 September 1984
Catches in Div. VIb 181.1 85.2
(Buchan incl.) in
first three quarters
of 1984
Fishing mortality 0.121 0.215
rate 1 Januvary-
1 September
Stock at | January 1984 1,857 455
Catches im Div. IVDd 228.1 96.8
in whole year
Fishing mortality 0.156 0.252

rate 1984



Table 2.18

HERRING IN THE CENTRAL NORTA SEA (FISHING AREA IVB)

CATCH IN MNUMBE RS

1980

2 6.6

3 1.3

4 .7

5 .4

° .0

7 .1

s .n

9+ .n
TOTAL 9.1

Table 219

Natural Mortality Coefficient =
HERKING IN THE CENTRAL NORTA SEA (FISHING AREA IVB)

UNIT: millions

1981

A

O=oOHENDdNC

o
8
1

51.5

1932

53.3
6.1
1.6

o7
3
b
&
.1

67 .0

.10

FISHING AORTALITY COEFFICIENT

1940

.14
.06
.04
.36
.00
w15
.07
.07

0 NV WN

el

( 3- 6)d .06
¢ 3= oJU -11

1981

41
w29
.07
.01
.66
.00
.19
.19

10
25

1982

25
.09
. N6
-04
.02
6.062
.08
.03

.07
.05

1983

101,.7
35.9
15,0

1.0
1.4
-0
=0
.0

2i3.06

URIT:

1983

<41
.22
24
07
.10
-00
24
.24

.20
.16

VIRTUAL POPULATIUN ANALYSIS

VIRTUAL POPULATION AMALYSIS

Year-1

1984

.16
«25
.25
25
25
25
.25
«25
.25
.25

125



Table _2.20 VIRTUAL POPULATION ANALYS IS

HERRING IN THE CENTRAL NORTH SEA (FISHING AREA IVB) U
STOCK SIZF IN NUMUERS UNIT: millions
BIOMASS TOTALS UNIT: tonnes

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

PROPORT IUN OF ANNUAL ™ DEFORE SPAWNING: . 667

1930 1981 19482 1983 1984 1965

2 52 127 275 502 1559 0
3 25 40 76 194 301 1456
4 18 21 28 63 141 212 !

5 1 16 18 24 45 100

6 2 1 14 16 20 31

7 1 2 0 13 13 14

3 0 1 1 1 1M 9

9+ n 0 1 0 8 14
TOTAL NO 99 207 415 811 2428
SPS  NO 86 158 342 611 2015

TOT.BIOM 14563 38481 75983 1408854 427532
SPS DIOM 16275 29841 03208 113443 353692

41
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Table 2,21. VIRTUAL POPULATION ANALYSIS

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

CATCH IN NUMBERS UNIT: millions

1980 1981 1932 1¥83 19384

2 116.9 245.0 157.9 285.0 200.1

3 91.0 34,9 186.2 98.5 130.64

&4 28.9 13.3 24 .1 26.5 40.4

5 13.0 3.3 5.7 8.5 25.6

o 1.1 2.9 2.3 2.0 2.6

7 -1 ] 1.9 .3 1.0

3 -0 -0 6 3 "

9+ .0 «0 .0 -1 -3

TOMAL 253.1 3N0.0 578.8 451.38 599.4

Table__2,22., VIRTUAL PUPULATION ANALYSIS

HERKING IN THE SOUTHERN NORTH SEA (FISHING AREAS IVC AWD VIID)
Natural mortality coefficient = .10

FISHING MORTALITY COEFFICIENT UNIT: Year-1

1980 1981 1982 1983 1984 1930-62
2 .33 47 42 .39 .22 .57
3 1.41 -1 -0 ) .28 .73
4 1.43 .69 . 80 42 .30 «97
5 1.08 .52 -0 « 60 .27 )
6 b0 65 .75 -59 .38 - 60
7 s.b44 .38 1.07 «17 43 3.30
8 1.36 .58 <71 <45 .43 .88
9+ 1.36 .58 .71 =45 43 - 88

( 3= o)u 1.36 .58 <71 .45 .28

( 3- oJu 1.08 .60 73 .53 «31



Table_2.23.

HERRING IN.TAE SQUTHERN NORTH SEA (FISHING AREAS IVC AND VIID)

STOCK SIZE IN NUMBERS

BIOMASS 10TALS

ALL VALUES, EXCEPT THOSE REFEHRING

UNIT:

UNIT:

VIRTUAL POPULATION ANALYSIS

millions

thousand tonnes

TO. THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY;

THE SPAWNING

STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING 1IME, WHEREBY THE FOLLOWING VALUES ARE
USED: PROPORTION OF ANNUAL F DEFORE SPAWNING:
PROPORTION OF ANNUAL M HEFURE SPAWNING:

1980

220
125
40
21

FX NPT WN

<

TOTAL NO 409
SPS NO 132
Tot.aromM 61
SPS HIoM 19

1981

633
87
28

1982

440
386
46
13
5

1983

Y23
285
173

14

201
120

1984

1072
565
164
103

9

1.000
1.000

1985

0
780
388
10

[al

3

2

2

:743



Teble_2,24.

VIRTUAL POPULATION ANALYSI1S

HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA and IVb)

CATCH IN NUMBERS

+R NN

<

-
(=]
i
>
-

UNIT:

1976

&N7.1
75.5
48.5
34.0

5.8
4.4
1.0

b

976.7

millions
1977 1978 1979 1980 1981 1982
38.3 2.1 12.5 8.9 41,6 67.2
183.4 1.7 1.0 8,0 16.4 8.7
10.1 5.8 4,5 2.0 20.1 7.2
6.8 3 1.5 3.5 21 .9 7.6
4.1 o2 o1 .6 19.4 4,6
1.5 T o8 «9 16.1 6,3
o7 .2 ohH oh 5.4 3.1
.0 .3 a1 = 141 1.0
244,9 8.8 21.1 24,2 144 .0 105,.7

1943

293.1
111.3
40.6
15.1
9.8
12.3
10.9
12.1

51542

1984

775.9
291.3
152.1
55.9
19.0
23.1
10.1
17.0

1342.4

62t



Table_2 .25, VIRTUAL POPULATION ANALYSIS
HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA and IVb)

FISHING MORTALITY COEFFICIENT UNIT: Year-i NATURAL MORTALITY COEFFICIENT = 10

1975 1976 1977 1978 1979 1980 1981 1982 1983 1986

2 1.285 1.180 214 <016 <067 005 150 «095 244 «333

3 1.248 .752 - 839 012 009 .050 147 .038 201 361

4 894 933 182 <031 . 035 .019 o155 080 224 408

5 938 316 275 007 014 D30 «265 .,073 216 458

o 1.233 «200 095 010 .002 .0N06 210 N73 244 +402

7 1.439 fs 525 065 .005 « 067 . N25 229 091 o254 440

3 1.040 500 670 .010 .018 .027 .180 050 200 « 304

9+ 1.030 .500 070 010 .013 027 180 .050 .200 304

( 3= 6w 1.080 683 642 018 018 .050 89 058 .21 «384

( 3= 6)u 1.078 J600 .548 .015 . 015 .N26 196 066 .221 407

ot



Table 2.26. VIRTUAL POPULATIUN ANALYSIS
HERRING IN .THE NORVHERN NORTH SEA (FISHING AREA IVA) and IVD

STOCK SIZE IN NUMBERS UNIT: millions

- - - -

BIOMASS TOTALS UNIT: tonnes

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

USED: PROPORIION OF ANNUAL F BEFORE SPAWNING: 670
PROPORT ION OF ANNUAL M BEFORE SPAWNING: 670
1975 1970 1977 1978 1979 1980 1981 1982 1983 19864 1985
2 596 1212 209 139 en2 149 313 730 1420 2871 0
3 321 149 357 153 124 171 126 2bb 642 1007 1862
4 239 83 64 132 136 11 147 98 212 475 635
5 95 R8 30 48 116 119 99 114 82 154 286
6 24 34 48 20 43 103 105 68 96 60 1]
iq 12 6 25 39 18 39 93 76 58 63 36
3 5 3 1 21 35 16 34 67 63 40 40
9+ 2 1 0 32 6 4 4 22 m 68 72
TOTAL NO 1294 1577 713 584 6b0 712 Y24 1470 2o44 4743
SPS NO 511 639 459 517 590 625 78 1181 191R 3118

TOT.BIOM 256279 285839 146350 130951 150514 162474 207323 300456 521595 900828
SPS BIUM 104124 120892 96217 117348 132393 144658 163281 246514 385326 599417

LEL



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

HERRING HORTHERN AND CENTRAL NORTH SEA (IVA + IVB)
The reference F is the mean F for the age group range from 2 to 9

The number of recruits per year is as follows:

Year fRecruitment
1935 4500.0
1980 1569.0
1987 4094.0

Proportion of F (fishing mortality) effective before spawning: .6700
Proportion of # (natural mortality) effective before spawning: .6700

Data are printed in the following units:

Number of fish: millions
weight by age group in the catch: gram
Weight by age group in the stock: gram

Stock biomass: tonnes
Catch weignt: tonnes
* = - et e - - = e $ +e + +* ——
H : : fishing: naturali maturity: weight ini weight ini
i agei stock sizei patterni mortality! ogivei the catchi tne stock:
t -t - + - -t - -t -t +
2: 4300.04 .32 <104 1.00: 126.000: 160.000;
H 1862.0: S 3B 1014 1.308 176.000: 201.600:
b 635,00 321 « 103 1.001 211.0D00: 234 .0001
H 286,01 321 <10 1.c0¢ 243,000 255.000:%
61 R3, M <324 <104 1.00, 251.000: 283,000,

84 48.0: .32 <104 1.008 271.000: 30vy.000:
9+ 72.0: .32: <104 1.000 271.0008 315.000:%

+

i
H
.
H H 30.0:¢ .32: .10 1.00¢ 267.000: 302.n00:
i
+

-t ———— +- - - e — +




Table 2.27. Virtual Population Analysis.
NORTH SEA HERRING (FISHING AREA IV)

CATCH IN MUMBERS UNIT: millions
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
0 898.1 684,0 750.4 289.4 996.1 263.8 238.2 . 256.8 130.0. 542.0 791.7 7888.7
1 1196.2 .4378.5 3340.6 2368.0 846.1 2460.5 126.6 144.3 168.6 159.2 161.1 447.0
2 2002.8 1146.8  144D,5 1344,2 772.6 541,7 901.5 44 .7 4.9 34.1 108.0 2664 ,3
3 883.6 662.5 343.8 659.2 362.0 259.6 117.3 186.4 Sig 7 10.0 91.8 . 56.9
4 125.2 208,3 130.6 150.2 126.0 140,.5 52,0 10.8 5.0 10.1 32.2 39.5
5 50.3 26.9 32.9 59.3 56.1 . 57.2 34 .5 7.0 -3 2.1 21.7 28.5
6 61.0 30.5 5.0 30,6 22.3 16.1 6.1 4.1 .2 .2 2.3 22.7
7 7.9 26.8 .2 39if 5.0 9.1 [ 1.5 5t .8 1.4 18.7
8 12.0 .0 11 1.4 2.0 3.4 1.0 o7 .2 .6 oh 5.5
9+ 12.2 12.6 b .6 1.1 1.4 o .0 .3 .1 .1 a1
TOTAL 5249,3 7176,7 6045,5 4906.6 3189.3 3753.3 1482.0 656.3 315.4 759.2 1210,7 8772.9

1982 1983 1984

0 9556.7 10029.9 2189.9
1 B40.4 1146.6 560.2
2 268.4 544 ,8 .976.0
3 230.1 216, 4 421,7
4 33.7 105.1 192.5
5 16.4 26.2 77.5
6 6.8 22.8 21.6
? 7.8 12.8 24,1
8 3.6 11.0 10.6
9% 1.1 12.1 17.8

TOTAL 10963.0 12127.7 4491.9

cel



Table 2.28.

Virtual Population Analysis.

NORT H SEA HERRING (FISHING AREA IV)

FISHING MORTALITY COEFFICIENT

*PENOISUWRNSD

<

(2« 9w

tONCUVPWN =0

©

( 2« 9w

1970

+ 044

338
1.085
1.306
1.319

. 865
1.079
1.00n
1.000
1.000

1.146

1971

« 042
734
995
1.256
1.208
1.056
2.426
2,693
.000
000

1.123

1983

. 387
<172
284
279
.328
314
I-266
262
«300
<300

+288 -

1972

071
.6099
909
.833
o797
.531
489
079
1.000
1.000

876

1984

070
.'070
.300
.330
.380
« 380
410
« 440
320
320

321

UNIT:
1973

.057
« 807
1.135
1.374
.980
943
1.259
. 723
1.000
1.000

1.184

Year-1
1974

.090
534
1.140
.992
.982
1.180
1.054
612
1.000
1.000

1.080

VARIABLE NATURAL MORTALITY COEFFICIENT

1975

199

.810
1.368
1.549
1.296
1.786
1.25%06
1.820
1.000
1.000

1.422

1976

.188

305
1.453
1.207
1.713
1.274

491
1.415
1.000
1.000

1.426

1977

.131%
371
231
1.383
275
1.138
416
97
.800
.800

«790

1978

071
259
.025

1979

JA17
.250
.103
.060
077
047
.007
384
.100
.100

«082

1980

J21

.097
-378

vEL

~



Table 2.29.

Virtual Population Analysis.

STOCK SIZE IN NUMBERS

ALL VALUES, EXCEPT THOSE REFEKRRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY;
WHEREBY. THE FOLLOWING VALUES ARE

UNIT:

UNIT: millions

tonnes

STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME,
USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: 7
PROPORTION OF ANNUAL M DEFORE SPAWNING:

n
1

2
3
&
5
6
4
8
+

9

TOTAL NO
SPS NO
TOT.BIoOM
SPS BIOM

+ NS W=D

<

TOTAL NO
SPS NO
TOT.BIOM 1
SPS.BIOM

1970

33129
5921
3151
1260

178
91
96
13
20
20

43879
2110
1621143
360704

1982

42975
63542
1311

676
148
128
e
7
15
4

51729
1867
397775
338286

1971

26164
11667
1897
963
309
43

35

30

0

0

41107
16465
1547556
251403

1983

47950
1n432
2309
932
394
102
102
58

44

49

62372
3082

1972

17212
9229
2516

635
248
84
14
3

2

1

29942
1829
1308964
3099338

1984

50951
11983
3947
1572
638
257
67

71

41

68

69594
4733

1959640 2546268

554761

837015

1973

8253
5898
2062
917
250
101
4h4

8

2

1

17530
1444
1005260
250317

1985

0]
17477
5020
2646
1023
395
159
40

41

71

1974

131381
2868
1182

60N
210
84
36
1
3

2

23178
971
793507
173117

667

1975

2275
6113
755
342
20
71
23
11

]

2

9801
514
594985
925806

North Sea Herring (Fishing Area IV)

1976

2168
686
1222
174
66
50
11

43385
555
320866
92572

1977

3268
661
227
259

&7
1
13
4
1
0

4491
332
183798
59043

185638
80098

THE SPAWNING

1979

7679
1028
366
181
142
48
29

3

7

1

9483
688
311501
128654

1980

10915
2512
360
298
154
119
42

26

2

0

14429
759
483673
149058

1981

29201
3559
1024

223
183
109
87
36
22
4

34450
1279
926220
234283

SEL
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Table 2.30.

List of input variables for the ICES prediction program.

HERRING IN DIVISIONS IVC AND VIID
The reference F is the mean f for ihe age group range from 35 to 6

The number of recruits per year is as follows:

Year Recruitment
1985 1000.9
19386 210,10
1987 <0N.0

Proportion of F (fishing mortality) effective before spawning: 1.0000
Proportion of M (natural mortality) effective before spawning: 1.0000

pata are printed in the following units:
Number of fish: millions

Wweight by age group in the catch: gram
Weight by age group in the stocks: gram

Stock biomass: tonnes

Catch weiaht: tonnes

ot —mm = —t e —amet —m—— e —-— t e —————— - -t o
H | v+ fishing: natural: maturity: weight ini weight ini
! ageil stock sizei patterni mortality: ogive! the catch! the stock!i
temwamt == —————t- o ——-——-— e mm——— mmtm—m— - —- F - o -t
H i 1000.0: 1.00: <1340 .00} 116,000 120.000%
i 34 7TY.7i 1.0048 L1010 1.,00: 140,000 161.00010
i H 587 .61 1.0n: L1080 1.00:% 170.0001 19%1.000¢
i 54 110,61 1.000 210: 1,004 191,000 215.,100:
H o 790,71 1.0300 <104 1.00: 221.0:001 231.000:
H 7 5.4 1.0Mm L1104 1,001 223,0G00: 232.0004
H 81 1.00% L1014 1.004 216.0001 232.0001
19+ 1.00;4 .10, 1,000 208.000; 232.000:
tocm et mmmc—cmcce=- t = e e P —m— et cca— st —— +




Table 2,31° North Sea Herring landings by quarter

Catch in numbers at age/mean weight at age
available to the Working Group

Catch in number Proportion of total Total catch

Country and weight supplied international catch in the period
for the period in the period 1974-84 1974-83
Belgium 21 231
Denmark 1974-1984 30% 343 755
Faroe Islands 74 513
Finland 1 034
France 1974-1984° 7" 105 988
German Dem.Rep. 8 583
Germany, Fed.Rep. 1983-1984' + 25 965
Iceland 54 715
Retherlands 1974-1984 15% 177 €85
Norway 1974-1984 13% 146 842
Poland: 23 993
Sweden 19 096
UK (England) 34 3717
UK (Scotland) 1976-1984 4% 67 244
USSR 49 928
Total 693% 1 154 949

! Catch in weight 1974-82 available

? pivisions IVc + VIId only



Table 3.1 HERRING in Division IIIa.

Landings in tonnes 1974-84.

(Data mainly provided by Working Group members).
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Skagerrak 1974 1975 1976 1977 1878

Denmark 35,732 29,997 7,326 19,889 6,425

Faroe Islands 7,132 8,053 1,553 10,064 1,041

Germany, Fed.Rep. 36 108 6 32 28

Iceland 231 1,209 123 a -

Norway (Open sea) 698 196 - - 1,860

Norway (Fjords) 1,720 1,459 2,304 1,837 2,271

Sweden 11,683 12,348 6,505 8,109 11,551

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

KRattegat

Denmark 54,540 48,974 41,749 38,205 29,241

Sweden 39,779 23,769 30,263 37,160 35,193

Total 94,319 72,743 724012 75,365 64,434
Division IIla

Total 151,551 126,113 89,829 115,296 87,610
Skagerrak 1979 1980 1981 1982 1983 1984%*
Denmark 5153 5,180 18,001 22,881 54,102 36,776
Faroe Islands 817 526 990 715 1,980 891
Germany, Fed.Rep. 181 > 199 43 40 =
Iceland - - = - - -
Norway (Open sea) 2,460 1,350 6,330 10,140 500 -
Norway (Fjords) 2,259 2:795 350 1,560 2,834 1,494
Sweden 8,140 10,701 30,274 24,859 35,176 594195
Total 18,974 20; 552 56,744 60,198 94,632 98,356
Kattegat

Denmark 21,381 25,380 18,721 12,366 62,901 71,359
Sweden 25,272 18,260 38,871 38,892 40,463 35,027
Total 46,609 43,640 57592 51,258 103,364 106,386
Division IIIa

Total 65,583 64,192 114,336 111,456 197,996 204,742
Unallocated 8,117 20,053 57,000 35,344 = -
Grand Total 73,700 84,245 171,336 146,800 197,996 204,742

*Preliminary



rable_3.2,

VIRIUAL POPULATION ARALYSIS

HF RRING IN FISHING AREA IIIA (KATTEGAYT AND SKAGERRAK)

CATCH IN NUMBERS

<

TOTAL

1975

2006
1471
149
6n
57
15

6

1

1

3766

UNIT: millions

1976

433

1474
325

28

- e N

2270

1972
Y34

2784

1978

147
B76
455

1979

457
168
583

1603

5502

1982

3334
985
314
241

26
10

4920

1983

43876

2603
490

122

8154

1984

4969
2942
347
187
39
14

8999

6€1



Table 3.3 Estimates of stock size of HERRING in Division
IITa and Sub-divisions 22-24 of the western Baltic,

1981

- 1984.

Nos. at age (millions)
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Winter Total
Rings 1981 1982 1983 1984
Div.IIIa Div.IIIa Div.IIIa Div. Sub.d.
IIIa 22-24
0 1,840 6,171 1,424 926 231 1,156
1 698 2,349 3,526 1,989 3,602 5,590
2 1,260 989 1,160 1,999 14221 3,219
3 44 221 413 741 826 1,566
4 22 31 122 124 406 830
5 8 13 1M1 99 110
6 .8 - 2 62 64
7 = 1 - = 49 49
8 - - - - 11 11
9 - - — - 1 1
10+ - - - = 10 10
Total 3,867 9,770 6,658 5,792 6,518 12,306
Biomass
(total) 340,000 325,000 533,300 377,300 910,600
(adult stock) 123,000 185,000 390,000 262,000 652,000
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Table 3.4 Weighted mean weights by age group for HERRING in Div. IIIa during
August-September acoustic surveys in 1982-1984.

Sskagerrak Rattegat Baltic
Age Sub-div. 22-24 ——
No.x107% W(g) No.x10"% W(g) No.x10"% W(g)

0] 355 22.64 571 16.18 231 11.72

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

2 1,386 136.76 613 70.21 1,229 63.96

3 215 171.95 26 111.58 826 106.97

4 122 226.09 2 170.50 406 150.79

5 10 211.90 75 171125 99 148.93

6 2 220.00 62 144.58

7 49 158.63

8 11 111.64

9 1 150.70
10+ 10 148.33

Skagerrak 1983 Kattegat Skagerrak 1982 Kattegat
Age
No.x10™% W(g) No.x10™% W(g) No.x10™% W(g) No.x10"% W(g)

o} 344 14.69 1,080 1735 765 14.20 5,406 16.5
1 1,307 82.32 2,194 42.97 269 105.9 2,080 53.6
2 663 109.61 491 70.09 170 129.3 819 82.1
3 203 155.00 209 94.10 118 143.7 103 99..3
4 71 226.35 51 162.51 12 177.7 19 85.7
5 10 228.98 3 167.63 8 216.5

6 0.8 260.0

7 0.1
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Table 3.5 Length components of 1-group HERRING in Division IIIa from 1980-85.
Mean lengths

Length components

Year Strata

1(cm) P 1(cm) p 1(cm) P 1({cm) P
1980 1 14.0 13 17.0 .27
2 14.6 .14 16.2 .86
3 15.1 .09 18.01 .91
4 16.2 .45 18.2 .55
1981 1 12.9 .34 16.9 .66
2 15.6 .47 18.0 «53
3 16.3 .24 19.1 .76
4 17.4 .81 19.6 =19
1982 1 13:9 .15 15.5 .85
2 15.5 -60 18.0 .40
3 17.2 1.0
4 17.4 .80 19.6 .20
1983 1 14.3 27 17.0 .73
2 14.4 o 1 17.5 .89
3 13.8 .58 17.3 .42
4 14.0 .65 17.5 435
1984 1 13.5 55 16.3 .45
2 13..3 50 16.4 .50
3 13.9 .26 15.4 .74
4 14.2 .57 16.4 .43
1985 1 14.1 .82 16.9 =18
2 14.7 32 16.2 .66
3 14.8 91 17.8 .09
4 14.8 .06 15.3 .94




Annual Celtic Sea and Division VIIj HERRING, 1975-84

(Data provided by Working Group members)
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German Germany Nether- On-

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

1975 1,924 - 361 10,587 2,825 512 24 1,054 - 17,287
197¢ 1,919 147 28 5,986 1,627 324 - 826 - 10,857
1977 106 - 96 5,533 1,455 = - e - 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

*provisional



Table 4.2 Celtic Sea and Division VIIj HERRING by season
(1 April to 31 March) (Data provided by Working

Group members)
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France

German
Dem.Rep.

Germany

Fed.Rep.

Ireland

Nether-
lands

Un-
allocated

1974/75
1975/76
1976/77
1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85*

495
680

13,042
10,000
7,000

935
3,803

9,186
14,009

10,321
13,130
17,103
13,042
21,181
22,579

* Provisional



Table 43,

HERRING SOUTH AND SOUTH WEST OF IRELAND (FISH AREAS VIIG=J)

Category: Total. Autumn Spawning Component.

CATCH

N

VIRTUAL POPULATION ANALYSIS

NUMBE RS

<

+F XNV NN =

TOV AL
FINOMIN.

(B/n)

%

1973

12768
15429
17783
7333
92006
3820

1644
1136

1194
69813

15548
1i4

UNIT:

1976

13317
11113
7286
7m1
2872
4785
1980
1243
1769

51376

9771
9y

thousands
197¢ 1978
8159 2400
12516 13385
8610 11948
5230 5583
1585 1540
14898 14706
10643 560
3383 858
470 482
39944 380652
7833 T 7559
104 94

1979

11335
13913
12399
8636
2889
1316
1283
551
635

52957

10321

103

1980

7102
30n93
11726

6365

2812

2204

1184

1262

565

63593

3130

109

1981

39361
21245
21801
5505
4438
3636
795
313
866
97860

17103
103

Seasonal catch in numbers by age groups

1982

5952
19310
5396
3558
1099
1230
1588
282
559

38974
7250
ino

1983

8646
51096
16505

2120

1291

225
269
759
252

81103

14123
97

1984

14728
34485
19180
12339
2022
871
317
195
130

840667

13640
103

1.4



Table 4.4 Celtic Sea HERRING. Winter spawners. Seasonal
catch in numbers by age group.

Age -
Group 1982/83 1983/64 1984/85 w

1 7,387 2,838 1,728 96
2 23,415 36,157 43,439 141
3 3,332 6,390 15,492 184
4 1,259 615 1,188 211
5 398 288 44 233
6 661 52 44 245
7 82 46 - 259
8 53 31 - 243
9+ 37 9 35 261

Total 38,624 46,429 61,977

Tonnes 5,792 7,057 8,939

SOP 5,380 6,777 9,422
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Table 4.5 Celtic Sea HERRING. Biomass and larval indices.

a) Autumn spawners

Biomass Larval Biom. /Larv.Ind.
Year F=0.3 F=0.35 index F=0.3 F=0.35
1978 21.7 23.7 10.8 2.19 2:19
1979 24.5 24.4 14.3 1.71 1.71
1980 24.4 24.2 11.5 2.12 2.10
1981 24.9 24.0 24.6 1.01 0.98
1982 31.6 29.9 21.9 1.44 1.37
1983 45.5 41.9 58.5 0.79 0.72
1984 47.3 41.0 56.3 0.84 0.73

b) Winter spawners

Larval
Biomass Larval Index Biomass/Larval Index
Year F=0.1 F=0.2 F=0.3 1Index (adjust.) F=0.1 F=0.2 F=0.3
1982 18.9  13.9 8.3 5.2 7.62 2.48 1.82 1.09
1983 55.1  31.7 9.9 15.6 22.85 2.1 1.37 0.43
1984 92.7 48.0 33.1 53.4 78.23 1.19 0.61 0.42




Teble_ 4.6. VIRTUAL POPULATION ANALYSIS

HERRING SOMTH AND SOUTH WEST OF IRELAND (FISH AREAS VIIG-J). Autumn spawners.

FISHING MORTALITY COEFFICIENT UNIT: Year-i NATURAL MORTALITY COEFFICIENT =

1975 1976 1977 1978 1979 1980 1981 1982 1983

1 27 21 .15 .07 o 15 .15 .32 « N4 06

2 .54 «35 .28 .36 47 .02 75 23 .48

3 .68 47 .45 41 57 T 1.15 .37 27

4 .63 «55 + 65 .52 «51 .01 1.Mm .50 .22

5 203 Y .21 .30 W49 28 .97 49 .50

6 67 .73 59 .27 o5l 76 50 .70 «15

7 38 .89 .30 .30 35 1.07 .01 .48 28

3 61 .48 .37 .38 b9 .60 .82 40 4N

9% o061 Y - 37 .38 49 .60 .82 .60 40

C 1= 9 .51 .37 .29 30 «35 48 .55 .16 .26
¢ 2= 7)w .01 Y .36 oY .50 03 «9U «29 40

.10

1984

A2
.30
.30
.30
«30
.30
.30
«30
«30

24
«30

1:243



Table 4,7.

HERKING SOUTH AND SOUTH WEST UF IRELAND (FISH AREAS VIIG-=J).

VIRTUAL POPULATION ANALYSIS

STOCK SIZF IN NUMUERS

BIOMASS TOTALS

ALL VALUES,

USED: PRUPORIION
PROPORT ION

- ¥, I

9

TOTAL NO
SPS NN
TOT.BIOM
SPS BIoM

1975

56775
38698
37641
16401
20111
7557
56494
2601
2734
1488011
136126

340649
26615

UNIT:

UNIT: thousands

tonnes

OF ANNUAL F BEFURE SFAWNING:
OF ANNUAL M DEFURE SPAWNING:

1976

74161
39259
20411
17245
7904
9679
3509
3413
4857

180636
125730
31133
23372

1977

on3iy
564463
24987
11567
89064
443
423>
1306
16n3

171874
126540
29532
23157

1978

46174
46829
3rany
14453
5473
6610
2214
28435
1597

163599
125056
29043
23734

1979

4/516
39119
29043
22525
792
3454
4541
1491
1714

197640
155201
33099
24468

20N
«500

1960

54190
68243
22218
1515
12205
4314
1340
292t
1311

182414
132601
31952
24681

1981

152135
L2252
33201

9uey
7456
8370
1621

545
1618

256531
150954
38903
24370

1982

160099
10N330
13098
Yh 22
2977
2560
4327
396
1776

300585
2N1713
45085
31567

Autumn spawners.

EXCEPT THOSE REFERRING TU THE SPAWNING STOCK AKE GIVEN FOR 1 JANUARY;
STOCK DATA REFLECT THE STOCK SITUATIUK AT SPAWNING TIME, WHEKEUY THE FOLLOWING

VALUES AKE
1983 1984
1650u6 136729
139206 141086
72456 L0
11201 49903
5246 8178
1653 3523
1154 12382
2411 789
801 526
399194 419585
283573 310880
63917 60995
46464 47303

THE SPAWNING

1985

0
61793
94573
51997
35651
5482
2561
859
581

(514}
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Table 4.8,

List of input variables for the ICES prediction program.

CELTIC SEA AUTUMM gPAHNERS CATCH PREDICIION

150

The reference F is the maximum value in the F at age array (age 9)J.

" The number nf recruits per year is as follows:
Year Recruitment
1935 7/000.0
19386 nnn,n
1987 74009, 1)
eroportion of § (fishing moartality) effective hefore spawning: .3300
Proportior of d (natural mortality) effective before spawning: .5700
Data are printed in the following units:
Number of fish: thousanas
Weight by age gyroup in the catcii: kiloaram
Weight by age group in the stock: kilogram
Stock biomass: tonnes
Catch weioht: tonnes
bt~ —t + —— 2 - —— e +
: i + fishing: natural: maturity: weight ini weignt in:
i agei stock size’ patterni mortality: ogive! the catch: the stocki
tommmt —- - - t- - + - +
H 1 77000. 108 .128 104 -508 LB 1081
H 2% 61793.M, 23N .10: 1.000 <1634 <163
H 3 945735014 3N L1018 1.000 2021 .2nzi
H I’ 51997.7: .30 I 1.00: 224, 2241
' 5i 33451.01 3048 100 1.0 2343 .2341
H 6 5482.0: 303 401 1.00: 2534 .2531
: 7 2361.014 <3501 <10 1.00: « 2551 - 250
H Y 359.0. .37 L1010 1.00: 2634 .263.
HERL 3 $81.01 .30 R 1.00% 2051 -2651
D TS S + B —— e + + +




Table 4.9.
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List of input variables for the ICES prediction program.

CELTIC SEA WINTER SPAUNERS CATCH PREDICIIOGN
The reference F is the maximum value in tne F at age array (age 9).

The number of recruits per year is as follows:

Year
198>
19%6
19387

Recruitmant

Proportion of £ (fishing mortality) effective before spawning: .1000
Proportion of # (natural mortality) effective before spawning: .8300

pata ar=s printed in

Number of fish:
Weight by age group
Weight by age group
Stock biomass:
Catch weight:

e e

i ag

el

the following

in the catch:
in the stock:

units:

thousands
kilogram
kilogram
tonnes
tonnes

+

———— - — ———t o ————-————

stock sizei

natural: maturity: weight in: weight ini

P meet o e e e cet o cmme —net - ———-t - -—————- - - - - - ————

4 me meme me e =s e e

21
3.
43

61

81

Y+

-t - —— e . e e e e tm - ———— - — - F oo o

nortality: ogivei the catchi the stocki
303 501 .090: .0v6:
«104 1.004 A AN
104 1.00:¢ L0841 E-T
.10: 10018 2174 2111
2101 1.0 23318 .2354
2104 1.00, 2451 22451
<10 1.008 L2591 <259
2100 1.00: .260; L2603

2100 1.00: 2014 .261,




Iable 4.10 Catch and stock prediction for Celtic Sea
autusn spawning HERRING (Celtic Sea and
Division VIIj).
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1 9 8 5 1 9 8 ¢ 1987
Kanage-
Stock Spawn- ment Stock Spawn- Stock Spawn-
biom- ing F(2—1) Catch option bio- ing t(z_.’ ) Catch bio- ing
mass stock for mass stock Bass stock
¢ biom ** sttt 1986 *  biom *t* x biom 2*

8,300 67,500 57,400

59,400 50,900 .10 5,100 F°_1 65,500 55,600 .16
F=.16
.30

=P" 65,500 53,100 .30

15,000 60,300 48,600

Fux 65,500 50,500 .46

21,600 53,400 40,600

Weights in ‘000 tommes

x Stock biomass calculated at 1 January

*t  SSB calculated at spawning time, i.e., 1 October

#t%  The assumed catch in 1984 correspords to the agreed TAC



Table 4.11 Catch and stock prediction for Celtic Sea winter
spawning herring

153

19 85 9 6 1987
Manage
Spawn- ment Spawn-~ Spawn-
Stock ing 5(2_1) option Stock ing 2-7) Stock ing
biom. stock Catch for biom. stock catch biom. stock
*  biom.tt 2t 1986 * biom,** *  biom.r*
71,000 60,100 .14 7,900 F0_1 78,200 66,600 .15 9,600 82,300 70,300
=.15
FIS
=Eh‘ 78,200 66,209 .20 12,600 79,200 67,100
Fmax 78,200 65,600 .39 22,300 68,500 56,500

¥Weights in ‘000 tonnes
* Stock biomass calculated at 1 January

*t  56B calculated at spawning time, i.e., 1 January

£ 1

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

Country 1975 1976 1977 1978 1979
Denmark 374 249 626 128 A
Faroes 3,895 4,017 3,564 - -
France 1,244 1,481 1,548 1,435 3
German Dem. Rep. 600 279 - = -
Germany, Fed. Rep. 5,582 4,084 - 26 -
Iceland 2,633 3,273 - = o
Netherlands 12,024 16,573 8,705 5,874 -
Norway 509 5,183 1,098 4,462 -
Poland 376 390 = = -
Sweden - 2,206 261 - -

UK (England) 125 20 301 134 54
UK (Scoland) 85,395 53,351 25,238 10,097 3
USSR 1,244 2,536 - . -
Unallocated - - - = =
TOTAL 114,001 93,642 41,341 22,176 60
Country 1980 1981 1982 1983 1984*
Denmark = 1,580 - - 96
Faroes = - 74 834 954
France 2 1,243 2,069 1,313 -
German Dem. Rep. - - = = -
Germany, Fed. Rep. 256 3,029 8,453 6,283 5,507
Iceland = = = = =
Netherlands 5,602 11,317 20,200 40729
Norway 3,850 13,018 7,336 5,980
Poland - = = =
Sweden e = 5 =
UK (England) 33 1,094 90 - -
UK (Scoland) 15 30,389 38,381 31,616 37,431
USSR = = = = .=
Unallocated = 4,633 18,958 -4,059 16,588
TOTAL 306 51,420 92,360 63,523 74,285

*preliminary



Table 5.2, VIKTUAL POPULATION ANALYSIS

HERKING IN THE NORTHERN PAKI OF VIA

CATCH IN HUMMERS UNHIT: thousands
1975 1976 1977 1976 1979 1980 19 81 1982 1943 1984
T 172879 69053 346350 22525 392 12807 30l40 13504 819e3 2927
2 202087 3196064 L7739 46284 225 1335 7901 250010 rrua 250362
3 89166 101545 Y5534 20537 122 452 10%0U 721¢9 Y2/iL3d 6oubh
4 65701 355n2 22117 4oYv2 31 246 61541 935 44 29207 46420
> 1388292 25105 1I0ss 60879 21 [ 74 21473 5845¢ 425355 19825
O 30601 6289 12211 5835 12 43 12625 25580 27318 15074
7 12297 10913 201y9e2 2110 7 41} 11503 11510 14000 12534
A 15121 3914 2758 678 2 5 13509 13814 A437 5871
Y+ 15698 12014 1480 1546 0 1 1526 4027 B4 86 2599
TOTAL 785652 654037 248056 150722 812 15N49 329956 540426 383221 421496

ssl



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

® Age ® Weight in ¢ Weight in the catch ¢
¢ (Rings) @ the stock e 1970-81 e 1982-84 ¢

fm=memem—— @ e ce e --9
e 1 e 0.080 e 0.090 e 0.090 @
° 2 ° 0.156% o 0.121 ° 0.140 °
° 3 ® 0.2086 o 0.158 e 0.175 @
° 4 ° 0.233 L 0.175 e 0.205 e
e 5 e 0.246 ¢ 0.186 o D0.231 [
° 6 e 0.252 ¢ 0.208 ° 0.253 °
° 7 ° 0.258 e 0.218 ° 0.270 L]
e 8 ° 0.269 e 0.224 L] 0.284 L
° 9 L 0.292 e 0.224 L 0.295 e

Table 5.4. HERRING in Division VIa (North).
Predictive regression between revised larval
indices (numbers x 102°) and spawning stock
biomass (tonnes x 1072 age 2 and older).
Regression based on data from 1973-80.

L e e L P L L P L e e [
@ 1972 ® 1582.5 [] 592 o
#---momo-- L PSS S o i L]
@ 1973 o 2789.9 [] 413 ®
2 1974 L] 16648.0 [ 220 [
e 1975 ] 1023.2 [] 125 [}
e 1976 o 183.2 ° 101 °
e 1977 ® 851.3 [] 71 o
e 1978 [} 355.7 L] 64 [
® 1979 [] 1071.1 [} 106 [}
e 1980 ° 1437.6 ® m [}
[ - i B o i i []
¢ 1981 . 2053.2 ® 185 [
e 1982 @ 1821.3 (] 188 (]
® 1983 ® 748.8 [} 176 °
o 1964 L) 1959.3 [} 262t [

* Predicted from regression equation

Y = 5.5T7 + 0.131 x (r = 0.9¢%)
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Table_5,5

VIKTUAL PUPULATIUN ANALYS IS

HERRING IN THE NORTHERW PART OF VIA

FISHING MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MURTALITY COEFFICIENT = L0
1975 1976 1977 1978 1979 196t 1981 1982 1983 1984

! 241 317 162 071 -0M LN38 055 .032 07N 050

2 817 L80N9 335 299 U N4 2977 -5 231 2380

3 . 893 1.201 5354 210 0N «N02 S07 437 a 365 200N

4 B34 1.00% 823 4035 « 000 002 314 567 262 L.2380

5 361 452 « 195 580 (100 .no1 268 492 4 b 280

B « 950 944 1.205 i rl2 .02 L0071 210 410 <595 L2310

% 1.023 . 9RO .0652 . 005 -002 -Noe 212 278 <440 .2 80

4 855 9385 028 <505 - 001 N0 228 « 313 - 5011) . 2380

9+ . B55 985 OZ8B 363 001 TR 228 33 « 300 280

( 2= 7)) . 897 «960 o754 Y .M .nue 270 458 307 .280

LSL



Tahle_5.6. VIRTUAL PUPULATIUN AWALYSIS
HERRING IN THE NORTHERN PART OF VIA

STOCK SIZE IN NUIBERS UNIT: thousands

BIOMASS TOTALS UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFE/RING [0 THE SPAWNING STOCK ARE GIVEN FOx 1 JANUARY;
S$TOCK DATA REFLECT THE STOCK SITUAYIUN AT SPAWHING TIME, WHEREHY THE FOLLOWING

USED: PROPORIION OF ANNUAL F BEFORE SKAUWN
PROPORT ION OF ANNUAL I LEFORE SPAWN

1975 19706 1977 1978

1 845848 266720 243803 3540192
2 377992 6M30S 175854 137523
3 157276 151157 242210 113653
6 117146 58240 41154 123441
5 340255 45846 1918 16350
G 52037 130138 17695 865
7 2u011 18214 45819 4019
B 235823 6512 6183 21ulo
v+ 24871 19934 35351 5314
TOTAL NO 1959260 1298169 795206 831062
SPS NO 537480 528439 303120 565041
TOT.BJIOM 313775 224002 134395 130055
SPS BIuM 125024 10143¢ 72302 75931

ING:
INss

1979

b42259
291843
125778
83478
(7656
8234
3493
27105

i

1034895
553953
155936
HI8554

071
67N

1960

564514
399300
263356
113693
15505
10246
7484
3154
1051

1299303
yr2774
21911ty
173901

1981

715271
317595
360485
238317
102040
68261
63520
6754
6822

1879645
886559
309011
187098

1982

450668
612286
213426
226077
157466
72497
L9784
464 32
15550

1362255
927 56 4
3246354
190269

1983 1954

1273843 65040
395154 1074772
317395 233090
12473546 199275
116135 85146

87129 64711
435254 52948
34922 25203
34312 11157

2425959 1859y 04
868716 139ev17
355508 348517
180212 265026

THE SPAWNING
VALUES ARE

1985

0
54259
734995
194005
130277
56201
44253
36209
246366

8st



Table 5.8,

HERRIKNG IN DIVISIUN VIA

159

Table 5.7

Herring in pivision ViIa (Korth)
Hean number of 2-ringers per hour
fishing in the Scottish Young
fFish Survey and vrPa estimates of
2-ringers in the stock.

Yaar survey estimate VFA (millions)
1930 6 760 399.38
1921 1 157 317.6
1942 2 173 612.3
1983 14 395.1
1984 15 578 1 076,28
1985 173 (349.0]%

« estimated from tiie regression

y = 340.63 + 0.04635 X ; T = 0.84

List of input variables for the ICES prediction program.
(MORTH)

The reference + is the maximum value in the F at age array (age 2).

The numher of recruits per year is as follows:

Year
19385
1956
1957

Proportinn o
Proportion o

recruitment

349000.0

3490Nn.0

349u0n0.0
T F (fishing mortality) effective before spawning: .6700
T M (natural mortality) effective before spawning: .6700

bata are printed in the following units:

Number of fish: thousands

Wweight by age group in tne catch: kilogram

weight by age group in the stock: kilogram

Stock biomass: tonnes

catch weight: tonnes

T —————— e Fo-——- F - —————— F o ——— -t
H H v fishing. naturali maturity! weignt ini weigat ini
i agei stock size! patterni mortality: ogive! the catch! the stocki
o o - — e e e e s e F o
! 24 349003.0¢ 1.0 108 1.008 T LT04d
' 3 736995.0: 1.000 L1048 1.00:% L1150 <2084
H 4i 194005,.08 1.080: 1014 1.0010 L2051 .233)
H S 136277.00 1.001 <103 1.00: 51 L2464
H 61 58201.04 T.001 104 1.008 2531 .252i%
' 7 4425304 1.00: -104 1.001 L2703 .2581
H L 36209.0: 1.00: P H 1.00¢ 284} L2691
o9 24366.0% 1.00: L1010 1.00% .2951 .292:
% + e

- o e e o e e
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Table 5.9 Mean vertebral counts of HERRING (2 rings and older) from
the Firth of Clyde, 1968-1982 (numbexr of fish sampled in

parenthesis)
Ring-net and pair Trammel net fishery
Year trawl fisheries on spawning grounds
(April-December) (February-April)
1968 56.86 (1,457) 57.10 ( 95)
1969 56.90 (1,649) 56.97 (150)
1970 56.76 (1,602) 57.12 (141)
1971 56.74 (1,483) 57.08 (184)
1972 56.71 (1,349) 57.05 (501)
1973 56.63 (1,134) 56.66 ( 93)
1974 56.77 (1,015) 57.27 ( 99)
1975 56.53 ( 462) 56.93 { 60)
1976 56.78 ( 539) 57.03 (169)
1977
1978
1979 56.66 (3,641)
1980
1981 56.62 (1,277)
1982 56.76 (1,331)

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



Table 5.10

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

161

Month + Year Year of Firth of 1Irish NW SW % Outside

of Tagging Recapture Clyde Sea Ireland Minch Ireland Unknown Clyde

October 1976
1976 128 0 0 0 0 1 0
1977 206 1 2 0 0 4 1.4
1978 9 0 0 0 0 1 0
L 343 1 2 0 0 6 0.9
% 99.1 0.3 0.6 0 0

Ju 1377
1977 258 5 0 2 0 6 2.6
1978 31 0 0 0 0 3 0
& 289 5 0 2 0 9 2.4
% 97.6 1.7 0 0.7 0

May 1979
1979 504 25 3 1 0 0 5.4
1980 73 0 0 0 0 0 0
L 577 25 3 1 0 0 4.8
% 95.2 4.1 0.5 0.2 0

May-. e
1980 588 9 4 0 0 0 2.2
1981 199 5 9 2 2 2 8.3
1982 28 0 1 1 1 1 9.7
1983 11 0 1 0 0 3 8.3
E 826 14 15 3 3 6 4.1
% 95.9 1.6 o 0.3 0.3

November 1982 T
1983 11 0 2 o} 0 1 15.4
% 84.6 (] 15.4 0 0
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Table 5.11 Mean lengths at age (cm) of HERRING in catches
from the Firth of Clyde (based on data from
landings and discards)

Agg May June July August September October

(rings)
1 20.2 18.4 22.6 22.%8 22.3 22.2
2 25.2 25..1 26.2 26.4 26.9 26.9
3 28.4 28.2 28.6 29.1 29.0 29,3
4 29.6 29.7 29.5 296 30.4 30.6
5 30.6 30.6 30.0 30.7 30.5 31.6
6 30.6 31.8 29.6 32.9 - 32..9
7 32:9 31.4 31.0 31:1 - 34.4
8 31.3 319 32.1 32.3 - 35..3
9 32.8 32.3 31.8 - -

10 31:6 33.0 33.4 3.3:..0 - .



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

Month 1975 1976 1977 1978 1979 1980 1981
January * 2 * 4* 4* 6* 15%
February 68% T* * 6* 8* 3* 15%
March 85 69* * T4 13* 8 14*
April 369 521 530 246 12* 4% 32%
May 283 436 544 245 4* 2% 25%
June 203 281 640 238 336 114 429
July 354 332 494 376 466 656 982
August 240 473 601 587 450 645 511
September 515 541 559 581 374 559 106
October 811 598 556 653 263 79 =
November 571 595 560 647 1% 3* 2%
December 120 236 328 272 =% 2% 4*
Not known 44 50 35
TOTAL 3,663 4,139 4,847 3,862 1,951 2, 081 2,135

Month 1982 1983 1984

January 2% + -t

February 16* 1= =

March 1% 1* = &

April 2% s ¥

May 615 1% 554

June 850 265 847

July 757 519 944

August 262 681 276

September -t 604 246

October = 457 124

November = VB il td

December 1* e k.

Not known 273%% 247%*

TOTAL 2,506 2,803 3,238

*Subject to closure of directed fishery
** Landed in Northern Ireland and Isle of Man.
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Table 5,13 Honthly catches of Clyde HERRING in number-at-age (10 )
in landings and discards, 1984

Age MAY JUNE JOLY AUGUST
(W-ring) Landlngs piscards/ Landings Discards/ Landings Discards/ Landlnqs Discards
0 = = = = 14 34 - 11
1 L1 91 31 1,585 43 1,393 16 427
2 607 2,379 882 1,395 1,571 1,472 396 451
3 1,212 623 1,157 266 1,383 118 411 36
4 536 137 1,164 48 1,073 36 248 1
5 255 28 666 16 339 2 113 +
6 185 23 288 + 53 + 22 +
7 75 + 209 + 154 + 41 +
8 85 5 193 - 68 = 22 =
9 - = 22 - 45 - 8 -
10 17 + 41 = 16 - 5 -
Sprat Fishery
Age SEP oCT Age By-catch Tot
(W-ring) Landings Discards/ Landings Discards (H—xlnq) Jan-Mar Oct-Dec Yea
0 - - - - 0 - 467 5
1 10 230 + 107 1 185 31 4,1
2 838 1,078 261 499 2 - N 11,8
3 293 83 154 39 3 - - 5,7
4 73 12 63 6 4 = = 3,4
S 30 3 55 1 5 = = 1,5
6 16 - 6 - - 5
7 = - 8 = 7 - - 4
8 - 1 - 8 - - 3
9 - - - - 9 - -
»10 - - - - »10 - -
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Table 5.14 Number of days absent from port by pair-
trawlers in the Firth of Clyde,1974-84.

Year Days Absence
1974 2+,982
1978 3,200
1976 3,028
1977 4,186
1978 4,377
1979 2,926
1980 2,170
19861 1,825
1982 1,881
1983 1,237



Table_5.15 VIRTUAL POPULATION ANALYSIS
CLYDE HERRING

CATCH IN NUMBERS UNIT: thousands

1975 1976 1977 1978

D .0 .0 «0 .0
1 12694.0 6194.0 1041.0 14123.0
2 1876.0 10480.0 7524.0 1796.0
3 2483.Nn 913.0 6976.0 2259.0
4 1024.0 1049.0 1062.0 2724.0
5 1072.0 526.0 1112.0 634.0
6 451.0 638.0 574.0 606.0
7 175.0 261.0 489.0 330.0
8 3%6.0 138.0 251.0 298,00
9 130.0 178.0 146.0 174.0
10+ 67.0 100.0 192.0 236.0

TOTAL 20328.0 20477.0 19367.0 23180.0

1979

507.0
4859.0
807.0
930.0
888,.0
341.0
289.0
156.0
119.0
156.0

9050.0

1980

380.0
333.0
5633.0
1592.0
. 567.0
341.0
204.0
125.0
48.0
56.0
68,0

9347.0

1981 1982 1983 1984

.0 427.0 479.0 525.7
312.0 220.0 314.0 4156.0
2372.0 11311.0 10109.0 11828.5
2785.0 40N?79.0 5232.0 5773.6
1622.0 2440.0 1747.0 3406.4
1158.0 1028.0 963.0 1508.8
433.0 663.0 555.0 587.3
486.0 145.0 415.0 488.6
407.0 222.0 189.0 375.2
74.0 63.0 85.0 74,1
18,0 53.0 38.0 79.8

9667.0 20651.0 20126.0 28804.0

99t



Table_5.16. VIRTUAL POPULATION ANALYSIS

CLYDE HERRING

FISHING MORTALITY COEFFICIENT UNIT: Year=-1 NATURAL MORTALITY COEFFICIENT = .10
1975 1976 1977 1978 1979 1980 19 81 1982 1983 1984

2 «313 547 . 798 190 « 383 « 300 10 +332 252 .200

3 450 .220 . 765 5219 «1i0 L1865 291 .290 . 225 .200

4 . 306 309 301 Lo w373 «N94 260 .396 JArh .200

5 =371 «28Y 2551 « 3560 440 .202 252 «234 238 .200

o . 321 $350 w217 . D84 « 3004 151 370 .2N0 <171 .200

7 254 277 4358 2563 <541 +155 560 . 186 o 167 200

8 «358 291 415 462 .5N2 L1422 719 477 . 349 . 200

9 <500 .500 500 «500 300 .300 2300 300 .300 .200

10+ . 500 .300 .500 -500 .300 »300 .500 .3500 .300 .2no

( 2= 9 376 <450 «695 417 .319 260 Srae <215 230 .200
¢ 3= 9 402 288 0364 «260 «259 L1006 307 «296 211 .200

L9l



Table_5.17.

CLYDE HERKING

STOCK SIZE IN NUMBERS

BIOMASS TOTALS

UNIT:

ALL VALUES, EXCEPT THOSE

STOCK DATA REFLECT THE STOCK SITUATION AT SPAWHING

UNIT:

tonnes

VIRTUAL POPULATION ANALYSIS

thousands

USED: PROUPORTIOMN OF ANNUAL F DEFORE SPAWNING:
PROPORTION OF ANNUAL 11 BEFORE SPAWNING:

1975

7316
7170
3499
3626
1721
818
896
346
178

+TOXNDTEm TN

-
<

SPS __NO 17898 27371

SPS BIOM 4927

1976

26019
4841
4136
2195
2265
1129

574
473
266

7154

1977

14292
13023
3514
2747
1487
14645
774
344
511

_. 21547 _

54813

1978

10899
5424
5735
2173
1433

802
B44
463
628

19137,

5240

1979

600N
8157
3131
2614
1365
724
414
441
6023

24546
6426

1980

13683
9872
6614
1952
1524

912
381
226
275

30985

8135

1941

21242
11500
7421
56440
1442
11385
700
29y
73

38754
190ve

1982

41997
16967
7823
5170
3829
895
ui2
255
214

56992

14575

REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY;
FIME, WHEREBY THE FOLLOWING VALUES ARE
750
750

THE SPAWNING

1943 1984 1985
47529 68457 0
27275 33414 50714
116484 19714 24754

4706 8752 14005

3708 3399 0469

2835 28238 2518

612 2171 2095

344 429 1609
154 462 660
PTIIR 111478
19918 28735

89t
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Table 5.18 Input data for Clyde HERRING catch and stock

prediction
_ No.x 10°° No.x 107°
v (g) at F at
age 1 Jan 1984 1984 1 Jan 1984
2 225 68,457 0.20 17,000
3 270 33,414 0.20 50,714
4 290 19,714 0.20 24,754 Proportion of M before spawning 0.75
5 310 8,732 0.20 14,605 . F before spawning 0.80
6 328 3,399 0.20 6,469
7 340 2,828 0.20 2,518
8 345 2,111 0.20 2,095 TAC constraint in 1985 = 4,540 tonnes
9 350 429 0.20 1,609
>10 350 462 0.20 660
Biomass (t)
1 Jan 35,986 40,224

SSB 28,735



Table 6.1 Estimated catches im weight in Divisions Via
{south) and VIIb,c, 1975-84

170

Country 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984*
Belgium - 12 = = = = = = = =
France 68 47 = = - = = 353 19 =
Gerean Dem.Rep. 1,394 890 - - - - - - - -
Germany Fed.Rep. 4,431 924 221 100 5 - 2,687 265 - -
Ireland 12,465 10,895 115,916 19,128 18,910 27,499 19,443 16,856 15,000 10,000
Retherlands 15,208 16,546 4,423 481 1,939 1,514 2,790 1,735 5,000 6,400
Poland 2,558 2,778 6 - - - - - - -
United Kingdom
(M Ireland) 6 1 1 6 2 1 2 - - -
USSR 2,634 674 - - - - - = = =
Onallocated - - - - 1,752 1,110 - - 13,000 11,000
Total 38,764 32,767 20,567 19,715 22,608 30,124 24,922 19,209 33,019 27,400

* Provisonal
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Table_§.2.

HERKRING IN FISHING ARFAS VIIB,C AND LOWER VIA (W.

CATCH IN NUMBERS

1975

7360
41308
25117
29192
23718
10703

5939

¥3738
32029

B Y R

~

TOTAL 184714

TONNES 38764

sop 12

UNIT:

1976

16613
29011
37512
26544
25317
15000

5208

35906
15703

174504
32767
105

thousands
1977 1976
4485 10170
44512 40520
13396 27079
17176 13304
12209 10685
9924 5350
5534 42710
13500 3034
4150 3524
112746 118150
20567 19715
108 102

VIRTUAL POPULATION ANALYSIS

1979

5919
50071
19161
199069

9349

8422

5443

4423

4090

126847

COAST (OF

196D

2856
40058
64946
25140
22120
7748
6946
4344
5334

179498

22608
107

30124
96

IRELAND, PORCUPINE UANK)

1981

1620
22265
41794
314010
12812
12740

3461
2735
52210

134113

24922
103

1982

748
18136
17004
25220
18280

3121
4089
3249
2875

innrae

19209
103

1983

1517
4368Y
49534
25316
31782
18320

6695

3529

4251

184432

32988
100

1984

2794
81481
238660
17854

7190
12836

5974

2008

4020

162517

27450

97

Lt



Table 6.3 Divisions VIa (south) and VIIb,c.
(0ld indices, new SSB)

Year Larval Index Spawning Stock Biomass
1973 716.6 166.1
1974 767.3 127.8
1975 386.4 116.6
1976 56.3 83.2
1977 162.1 79.6
1978 338.8 81.2
1979 349.8 96.8
1980 327.5 98.0
1981 1975 93.1
1982 251. 94.2
1983 197. 86.0
1984 368. 103.0

Up to 1980 y = 0.103.658 x + 65.9377

172



Table_§.4.

HERR ING IN FISHING AREAS VIIB,C AND LOWER VIA (W. COAST OF IRELAND, PORCUPINE HANK)

VIRTUAL POPULATION ANALYSIS

FISHING MORTALITY COEFFICIENT

(1=
« 2~

FRXINTUNH RN -

©

9
7MW

1976

. 034
.2R80
423
422
453
471
.598
380
380

302
«397

1977

427
298
180
310
31
.2 85
282
270
270

.209
277

UNIT:

1978

«030
319
260
244
.28y
195
171
.270
270

180
272

Year=1

1979

. 022
221
.220
«285
242
«343
277
240
240

170
242

NATURAL MORTALITY COEFFICIENT =

1980

.N23
. 181
437

1981

009
wlr S
2061
348
374
.203
81
.300
300

.222
295

1982

.004
119
.236
.250
31
I382
312
.230
.230

162
221

1983

N4
290
4738
o7h
4356
517
. 551
400
400

.251
624

.10

1984

. 280
280
.280
.280
«280
.280
.280
.280
.280

.280
.280

€LL



Table_g.5.

HERKING IN FISHING AREAS VIIB,C AND LOWER VIA (W,

VIRTUAL PUOPULATION ANALYSIS

STOCK SIZE IN NUMBERS

BIOMASS TOTALS

- - 00 = = 8 e

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

UNIT:

UNIT:

tonnes

thousands

USED: PROPORTION OF ANNUAL F BEFORE SPAWNING:
PROPORTION OF ANNUAL M DEFORE SPAWNING:

1

2

3

4

5

f

7

3

9+

TOTAL NO
SPS NO
foT.BION
SPS BIOM

1975

145345
169130
115486
114072
71034
24570
193538
35890
122577

814571
502920
175840
117067

1976

217573
1264555
113854
80665
72820
41802
12100
11915
52032

727322
366344
142733

83251

1977

175059
181083
85141
67477
47539
41908
23017
6U26
18389

647179
366582
123248

79429

1978

303196
154680
121632
64357
46760
31706
28500
16120
14729

179093
371485
140052

Blo4¢

1979

286636
204676
101724
B4366
45604
30571
23006
21739
20103

878825
471182
159483

99227

COAST OF IKELAND, PORCUPINE HANK)

670

1960

132374
253732
191907
73358
573906
32393
19495
16190
19367

79?302
498849
156370
106170

1931

189529
117066
191555
112170
43013
30935
219061
110061
21111

758451
42191¢
1445410)

93107

1932

2Me7s
169952
84794
133673
71668
26775
15974
16585
14070

735772
431161
141094

94176

1983

388169
181771
136552
60589
94176
47512
16550
10576
13505

949379
396352
169473

85983

THE SPAWNING

1984

349788
125036
76645
30866
551N3
25046
8620
1re57

698953
532549
142413
103000

1985

239206
84138
52415
21108
370835
17538
17697

743



Table 6.6.
List of input variables for the ICES prediction program.

175

HERRING VI SOUTH AND VIIB CATCH PREDICTION
The reference F is the mean F for the age group range from 2 to 9

The number of recruits per year is as follows:

Year
1984
1985
198

1987

Recruit

ment

2n20
20290
2020
2020

nm.n
no.o
0o.n
00.0

Proportion of F (fishing mortality) effective before spawning: .8700
Proportion of M (natural mortality) effective before spawning: .6700

pata are printed in the following units:

Number of fish:
Weight by age yroup
Weight by age group in the stock: kilogram
Stock biomass:
Catch weight:

» ag

9

el

2
H

I
i

61

8:
+:

thousands
in the catch: kilogram

tonnes
tonnes

---------- o + - - -t - - +

v fishingi naturali maturityi: weight ini weight ini

stock size! patterni! mortality: ogivei the catchi the stocki

trmamt - -— - —— + - = —t - - —— +

2020Nn0.04 071 .10: .001 .1081 .120:%

349788.0% .28 -104 1.001 L1301 1691

123034.0: 281 #3101 1.008 L1661 .210

76645.0; <281 .10 1.00: L1930 236

30866.01 281 L1008 1.00! w204 . 2601

55103.0: .28i .10 1.00: « 2231 2731

25646.01 .281 101 1.00! w2521 . 28310

8620.0; - .28: 101 1.00¢ .2381 29010

17257.0% .28% .10 1.0070 2421 296

—— - 4 - — 4 - —— - - - -

W e e e S A e e

-




Table 7.1 HERRING.

176

Total catches (tonnes) in North Irish

Sea (Division VIIa), 1975-84.

Country 1975 1976 1977 1978 1979 1980 1981
France 813 651 85 174 455+ 1 -
Ireland 4,790 3,205 3,331 2,311 1,805 1,340 283
Netherlands 630 989 500 98 - - -
O.X. 18,244 16,401 11,498 8,432** 10,078++ 9,272 4,094
Other 26% - - = - - -
TOTAL 24,503 21,246 15,414 11,075 12,338 10,613 4,377

Country 1982 1983 1984**=*

France = 48+ -

Ireland 300 860 1,084

Netherlands - - -

U.K. 3,375 3,025 2,982

Other 1,180+++ - =

TOTAL 4,855 3,933 4,066
*USSR

** Includes 68.5 tonnes of spring-spawned herring

+ No data basis for allocation to stock

++ Additional unrecorded catch of 106 tonnes estimated

+++ Unallocated
*** Preliminary
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Table 7,2 HERRING. Total catch by stock in Northern Irish Sea, 1975-1984.

Country 1975 1976
1 2 i) 2
France 813 = 651 -
Ireland 2,406 2,384 1,816 1,389
Netherlands 630 = 989 =
U.K. 15,408 2,836 12,831 3,570
Unallocated = = = =
Total Manx 19,283 16,2087
Total Mourne 5,220 4,959
Country 1979 1380
) 2 1 2
France - - 1 -
Ireland 748 1,054 762 578
Netherlands = - - =
U.K. 9,382 696 7,897 1,375
Unallocated - - =
Total Manx 10,130 - 8,660
Total Mourne 1,753 1,953
Countr 1983
i 2
France = =
Ireland 346 514
Netherlands - =
U.K. 1,759 1,266
Unallocated - -
Total Manx 2,105
Total Mourne 1,780
1) Manx stock, 2) Mourne stock

* preliminary

1977 1978
1 i
85 - 87 87
2,009 1,322 610 1,761
500 - 98 -
9,837 1,661 7,663 1700
12,431 8,458
2,983 2,548
1981 1982
1 2 1 2
100 183 198 102
2,837 1,257 2,120 1,255
2 - 779 401
2,937 3,097
1,440 1,758
1984*
1 2
385 699
1,587 1,395
1,972
2,094



Table_7,.3.

HERRING IM

VIRTUAL POPULATION ANALYSIS

CATCH IN NUMBERS

* N0 SN =

-9

TOTAL

1975

3333n
68240
39410
10840
7870
4210
2090
1640

167630

THE NORTHERN IRISH

UNIT:

1976

34740
56160
20780
15220
4580
2810
2420
1270

137980

thousands
1977 1978
3n280 15540
39040 36950
22690 13410
6750 6780
4520 1740
1460 1340
910 070
1120 350
106¢7n 76780

1979

11¢70
382¢n
23490
4250
220N
105n
4NN
290

a1ven

1980

58410
25760
19410

8520

1980

910
300
230

63110

SEA (MANX PLUS MOURNE HEKRING)

19481

5050
15790
3200
2790
2300
350
290
240

29990

1982

5100
16030
5670
2150
330
1110
140
380

30910

1943 1984

1305 1168
12162 8624
5593 7237
2820 3841

445 2221
Lk 380
255 229

59 479

23128 23979

sLL



Iable 7.4

Year

1979
1980
1981
1982
1983
1984

Mean Effort

U.K.
catch Catch

10,078

1,272
4,094
3,375
3,025
2,982

Mean F

Assuming 1984 F

U.K. Proportion
of Total Catch

.82
.87
.94
« 70
<7
.13

F from VPA with

F
0.1

1984

0.852
Mg 17121
0.359
0.232
0.126
0.100

Correlation with U.

K.

1279-80(A)  1981-84(B)
2,278 577
0.834 0.167
0.876 0.219
0.901 0.261

15 ;2
.866 .874
. 196 .244
. 440 .497
310 L3N
.178 L2286
. 150 .200

effort r

i e effort 1 F in tw iod

North Irish Sea HERRING: Effort and Fishing Mortality.

F generated by U.K.

0.871

3../95
4.99
4.00
3.45

[e]

.707
.045
.412
#2195
v 1137
. 110

.840

.714
.087
.465
.258
.174
. 147

U.K. Effort
Trawler Arrivals

6LL



Tabla_J7.5.  VIRTUAL POPULATION ANALYSIS
HERKING IN THE NORTHERN IRISH SEA (MANX PLUS MOURNE HERRING)

FISHING WORTALITY COEFF IC TENT UNIT: Year=1 MATURAL MORTALITY COEFFICIENT = .10

1975 1976 1977 1978 1979 1980 1961 1982 1983 1984

277 400 294 .191 «257 107 .079 064 019 .022
. 851 894 967 .016 <846 1.212 408 .338 v 150

1
2
3 943 1,017  1.034 .965 .909  1.370 .395 L2246 L1069 .150
4 L815 1,102 1.005 L913 ., 842 . 902 L629 L4b4s L148 .150
5 .961 886  1.078 L6382 LT07 1.137 570 122 L1348 150
6 L6077 1.014 L699  1.010 1.052 .749 497 .538 .256 .150
7 84N 950 L9910 L1720 L8600 1,220 .500 L360 .20n .15
+

&

. 880 <950 . 990 « 720 260N 1.220 500 360 .20N .150

~
nN
1
-
~
E =
-

(-]
-
o

931 990 ald 866 1.196 440 310 178 .150

08l



Table_7.6.

HERR ING 1IN

VIRTUAL POPULATIUN ANALYSIS

THE NORTHERN IRISH SEA (MANX PLUS HOURNE HERRING)

STOCK SIZE IN NUMBERS

BIOMASS TOTALS

ALL VALUES,

UNIT:

UNIT: thousands
tonnes

EXCEPT THOSE REFERRING TO THE SPAWNING
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE

USED: PROPORTION OF ANNUAL F DEFORE SFAWNING: .900
PROPORTION OF ANNUAL M BEFORE SPAWNING: 750
1975 1976 1977 1978 1979 1980
1 144513 108957 124549 930640 54515 60631
2 87827 99142 65007 83970 09977 38100
3 67328 33921 36698 22590 41030 27162
4 20299 23737 11093 11812 1790 149506
5 132135 8129 7135 3070 42910 30306
6 8947 4597 3032 2190 1641 1803
7 3726 4115 1509 1364 7264 531
ot 2924 215% 1858 "Me 525 340
TOTAL NO 348B49 284755 251547 219967 1480531 146639
SPS NO du833 68934 51068 61171 32307 29841
ToT.BION 48934 39944 32304 28892 203357 2N300
SFS BIOM 15386 11955 8721 9999 9007 5122

*
Input from stock/recruit relationship: see text.

1981

7010y
49314
10275
024y
5491
s82
771
638

143728
40135
161075

7613

STOCK ARE GIVEN FOR 1

1982

86059
58638
29058
0264
301y
2792
445
1317

1R8229
71856
24504
12287

JANUARY;

1943

71519
73023
37859
21454
3651
2415
1476
341

211718
107449
3nelé
19107

THE SPAWNING

1984

80000*
63472
54529
28941
16735

2563
1725
30 N9

251874
135704
37205
244 80

1985

0
49918
49432
42467
22539
13033

2230

4155

18l
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Table 7.7 Age distribution (%) of HERRING in survey
within 12 mile limit of Northern Ireland.
Jun-Dec 1984.

Age Northern area Southern area Commercial
(W-rings) (547 15'N-54"40'N) (53°50'N-54°15'N)  trawl fishery

1 15 36 3
2 33 35 34
3 24 15 31
4 15 8 18
5 9 4 10
6+ 4 2 4
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{ Table 8.1 Catch in numbers, millions and catch in welghts,
. 4 tonnes. Icelandic summer~spawning herring.
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 2.881 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
Tomer | 20.913  15.779  10.975 _ 0.310 _ 0.255 _ 1.274 _ 13.280
AGE 1976 1977 1978 1979 1980 1981 1982
1 0.614 0.705 2.634 0.929 3.147 2.283 0.454
2 9.848 18.853 22.551 15.098  14.347 4.629 19.187
3 3.908 24.152 50.995 47.561 20.761 16.771 28.109
4| 34.144 10.404 13.B46 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
ggggg 17.168  28.924  37.333  45.072 53.269 39.544 56.528
AGE 1983 1984
1 1.470 0.418
2| 22.422 17.904
3 (151.198 32.045
4| 30.181 140.481
5| 21.525 16.937
6 8.637 7.069
7| 14.027 3.892
8| 13.666 4.087
9 3.715 4.489
10 2.373 1.8B17
11 3.424 0.201
12 0.552 0.253
13 0.100 0:258
14 0.003 0.003
JUVENILE | 78.323 23.911
ADULT |194.960 205.943
TOTAL
CATCH | 58.665 49.993
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Table 8.2 Weight at age, in grammes, Icelandic summer
spawners.

AGE 1969 1970 1971 1972 1973 1974 1975
i § 82.0 85.0 88.0 96.0 90.0 80.0 110.0
2 157.0 169.0 165.0 177.0 199.0 189.0 179.0
3 195.0 216.0 237.0 278.0 257.0 262.0 241.0
4 264.0 263.0 273.0 332.0 278.0 297.0 291.0
5 284.0 312.0 301.0 358.0 337.0 340.0 319.0
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
L 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
6 335.0 313.0 314.0 315.7 316.7 297.6 293.3
7 351.0 326.0 339.0 333.7 351.6 329.8 323.0
8 355.0 347.0 359.0 350.4 360.4 355.7 353.8
9 395.0 364.0 360.0 366.7 379.9 368.3 384.6

10 363.0 362.0 376.0 368.3 382.9 405.4 388.7
11 396.0 358.0 380.0 370.6 392.7 381.5 400.4
12 396.0 355.0 425.0 350.0 390.0 400.0 393.5
13 396.0 400.0 425.0 350.0 390.0 400.0 390.3
14 396.0 420.0 425.0 450.0 390.0 400.0 419.5

AGE 1983 1984
1 9.3 49.3
2 131.7 131.4
3 179.7 188.6
4 218.1 216.8
5 259.9 244.9
6 308.6 276.9
1 328.7 314.6
8 356.5 321.7
9 370.2 350.7
10 406.9 333.8

11 436.6 361.9
12 458.6 446.3
13 429.9 417.4
14 471.5 392.3




Table 8.3.

Proportion of mature herring in each group.
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Based on samples taken in Sept.—
Dec. by purse seine and pelagic trawls. The number of herring analysed are
given in the brackets.

'Rl.nq' s | 1960 1961 1962 1963 1964 1965
2 0.28 (254) |0.13 (128) | 0.04 (78) | 0.54 (13) |0 (90) 0.05 (141)
3 0.79 (179) | 0.79 (229) | 0.46 (82) | 0.96 (45) |0.85 (114) | 0.75 (177)
4 0.99 (81) [0.97 (179) | 0.83 (117) | 0.97 (69) [0.99 (78) |1.0 (122)
5 0.96 (85) 0.98 (58) |
Rings | 1966 1967 1968 1969 1970 1971
2 0.05 (279) [ 0.02 (121) | 0.02 (139) | 0.08 (1595)| 0.22 (970) | 0.38 (436)
3 0.52 (195) | 0.41 (472) | 0.67 (141)| 0.73 (165) |0.89 (1271)| 0.98 (318)
0.95 (170) | 0.85 (136) | 0.97 (328) | 0.99 (104) |1 [ 1
Rings | 1972 1973 1974 1975 1976 1977
2 0.20 (157) | 0.64 (74) | 0.14 (662)| 0.27 (163 |0.13 (611) | 0.02 (948)
3 1.0 (5) 0.99 (132) | 0.94 (86) | 0.97 (2053)|0.90 (143) | 0.87 (263)
4 1 4 & 1 1 1 (1018) 1 (121)
Rings | 1978 1979 1980 1981 1982 1983
2 0.04 (714) | 0.07 (366) | 0.05 (417)| 0.03 (185) |0.05 (718) | 0.0 (302)
3 0.78 (1012) 0.65 (835) | 0.92 (290)| 0.65 (390) | 0.85 (342) | 0.64 (1471)
4 1.0 (174) | 0.90 (907) | 1.0 (808)| 0.99 (178) |1.00 (466) | 1.0 (218)
Rinas | 1984
2 0.01 (157)
3 0.82 (259)
4 1.00 (1134)




Table 8.4 Stock abundance and catches by age groups (x 10~
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iy

of Icelandic summer spawners. Rings are referred

to the year 1984

) Acoustic

Year Rings survey
class in estimate

1984 Jan. 1985
1982 1 38.9
1981 2 87.8
1980 3 73:2
1979 4 461.0
1978 5 83.1
1977 6 40.4
1976 7 19.5
1975 8 20.9
1974 9 23.0
1973 10 10.9
1972 11 18:2
and
earlier
L4+ 677.0

Catches

in

1984

0

179.

*Estimated from acoustic survey estimate in Jan.

catches in 1984.

O = b b W

.4
17.
32.

140.
16.

2

N O M a v a v Ow

© 0 Q0O O 0 O 0 0 O

:22

Stock in

number
1 Jan.

944.

@ U NN Yo WO U,

at
1984

4

1985 and

Acoustic
Survey

estimate
Dec. 1983

235
410
940
102
49
19
34
33
12
21

1,210
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Table 8.5 Icelandic summer spawners. Fishing mortalities.
AGE 1969 1970 1971 1972 1973 1974 1975
1 0.107 0.064 0.140 0.002 0.000 0.000 0.009
2 0.849 0.947 0.647 0.006 0.002 0.011 0.021
3 0.591 1.020 0.554 0.010 0.014 0.012 0.106
4 0.657 0.661 1.542 0.025 0.009 0.024 0.107
5 0.722 0.779 1.193 0.083 0.003 0.009 0.237
6 0.829 0.726 1.354 0.040 0.005 0.009 0.097
7 0.%20 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
il | 1.219 0.548 0.989 0.223 0.080 0.112 0.003
12 1.110 1.204 0.008 0.016 0.097 0.097 0.141
13 0.799 3.564 0.035 0.027 0.018 0.119 0.119
14 0.700 1.000 1.000 0.040 0.010 0.020 0.150

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

AGE 1976 1977 1978 1979 1980 1981 1982
1 0.001 0.002 0.018 0.005 0.013 0.002 0.001
2 0.068 0.041 0.072 0.124 0.085 0.021 0.020
3 0.046 0.210 0.135 0.190 0.224 0.122 0.157
4 0.141 0.149 0.160 0.246 0.349 0.177 0.395
5 0.145 0.257 0.162 0.259 0.341 0.329 0.348
6 0.229 0.181 0.323 0.195 0.261 0.339 0.591
7 0.147 0.330 0.270 0.325 0.323 0.233 0.626
8 0.120 0.266 0.702 0.156 0.382 0.250 0.316
9 0.187 0.184 0.492 0.403 0.116 0.437 0.556
10 0.228 0.325 0.501 0.242 0.561 0.081 0.638
11 0.367 0.059 0.632 0.417 0.557 0.696 0.240
12 0.004 1.130 0.043 0.081 0.001 2.175 1.359
13 0.183 0.004 0.605 0.168 0.388 0.158 1.915
14 0.150 0.250 0.250 0.250 0.350 0.350 0.500

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

AGE 1983 1984
1 0.004 0.001
2 0.085 0.050
3 0.195 0.150
4 0.225 0.250
5 0.358 0.170
6 0.273 0.170
7 0.395 0.170
8 0.358 0.170
9 0.254 0.170
10 0.349 0.170
11 0.391 0.040
12 0.073 0.040
13 0.777 0.040
14 0.300 0.040

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



Table 8.6

AGE 1969

2 46.823

2 143.018

3 19,396

4 11.242

5 20.344

6 5.263

7 2.409

8 2.073

9 1.104

10 0.724

11 0.422

12 0.216

13 0.207

14 0.154

JUVENILE 183.749
Sp.stock.

piomass 16.699

AGE 1976

1 540.436

2 158.048

3 91.265

4 272.714

5 54.424

6 28.099

7 8.028

8 4.070

9 1.820

10 0.688

11 0.314

12 0.298

13 0.006

14 0.008

JUVINILE 687.064
Sp.stock

biomass 125.531

AGE 1983

1 427.707

2 290.388

3 894.654

4 157.296

5 74.991

6 37.927

7 44.999

8 47.618

9 17.374

10 8.438

11 11.077

12 8.219

13 0.193

14 0.012

JUVENILE 1040.171
Sp.stock

biomass 208.052

Icelandic summer spawners.

number (xlO_G) and spawning stock biomass at

1 July.
1970

33.785
38.074
55.372
9.721
5.275
8.942
2.079
0.869
0.763
0.424
0.255
0.113
0.064
0.084
69.573

19.873
1977

379.437
488.423
133.649
78.865
214.335
42.588
20.223
6.272
3.267
1.366
0.496
0.197
0.268
0.005
875.466

126.108

1984
439.464
385.607
241.449
665.985
113.684

47.448
26.124
27.433
30.131
12.196
5.385
6.778
6.912
0.080
864.676

249.969

1971

70.557
28.666
13.369
18.075
4.541
2.190
3.914
0.800
0.285
0.124
0.199
0.134
0.031
0.002
87.892

13.259
1978

152.570
342.659
424.023
98.006
61.480
149.954
32.141
13.158
4.351
2.459
0.893
0.423
0.058
0.242
574.808

166.243

1972

91.799
55.510
13.576
6.949
3.499
1.246
0.512
0.475
0.029
0.025
0.016
0.067
0.120
0.027
131.211

10.659
1979

205.124
135.547
288.621
335.238
75.532
47.332
98.235
22.202
5.900
2.407
1.348
0.430
0.366
0.028
438.905

182.925

188

VPA stock size in

1973

413.609
82.924
49.921
12.160

6.133
2.916
1.083
0.436
0.407
0.014
0.014
0.011
0.060
0.106
443.961

29.159
1980

257.040
184.721
108.307
216.004
237.165
52.736
35.231
64.194
17.193
3.567
1.709
0.804
0.358
0.280
441.189

186.957

1974

113.835
374.146
74.881
44,526
10.904
5.533
2.626
0.974
0.389
0.366
0.010
0.011
0.009
0.053
440.093

46.416
1981

1117.413
229.587
153.510

78.297
137.874
152.655

36.768

23.073

39.657

13.850

1.842
0.886
0.726
0.220
1394.625

155.489

1975

176.265
103.016
334.966
66.964
39.345
9.779
4.963
2.374
0.880
0.351
0.330
0.008
0.009
0.008
261.515

116.011
1982

321.405
1008.906
203.339
122.972
59.333
89.791
98.384
26.342
16.263
23.173
11.552
0.831
0.091
0.561
1303.938

162.257
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Table 8.7 Input parameters used in catch prediction for the
Icelandic summer-spawning (Div. Va) HERRING.

Rings Stock in number Proportional F Mean weight in catch

{in '000) at 1/1 1985 and in spawning stock|
1 400 000 0.005 60
2 397 246 0.15 135
3 331 895 0.5 175
4 188 041 1.0 225
5 469 312 = 250
6 86 784 = 280
7 36 221 = 315
8 19 942 = 325
9 20 941 = 350
10 23 001 — 350
11 9 310 - 360
12 4 681 = 400
13 5 893 = 400
14 6 009 = 400




HERRING larvae sampled by IKMT during the International Young Fish Surveys 1983-1985,
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Figure 2.2.
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used to raise mean No./rectangle for each sub-area (based on
maximum number of rectangles sampled in any year).
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Figure 2.4,

of 1-group herring (1983 year class) in 1985 IYFS.
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Figure 2.4 (cont'd).
(b) Components 3-5.
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Figure 2.5.

(b) 1-group Downs component in IYFS
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Figure 2.6.

used in Table 2.10.

Area sub-divisions on acoustic survey of Division IVa
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SPAWNING STOCK BIOMASS x 1075

Figure 2.7. Scatter diagram and regression line of VPA estimate of spawning stock biomass in
Division IVa against larval index in Division IVa (Buchan included)

- 350 ra
@
83
- 300
1 ' 1 1 A [l I I 1 L 1 1 1 J

600 1200 1800 2400 3000 3600 4200 4800 5400 6000 6600 7200 7800 8400
LARVAL INDEX

L6l



ST IS IIEIIIIIIIITIIIIICIIII

E=EEE

LTI T I I TN

e S e s




Yield x Tonnes x 10-3

FISH STOCK SUMMARY
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Figure 2.9 (cta) FISH STOCK SUMMARY
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Figure 2.10. Closed areas for sprat fishing in 1985 (shaded)
according to EC regulation of 19 December 1984.
Also indicated is possible extension of box in
eastern North Sea, to allow exemptions for small
beat fisheries in present box (see text).
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Figure 3.1. Mean vertebral counts (VS) per length group of 1-group

HERRING from IVFS 1985 in Division IIla. Each point
includes more than 10 herring.
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Figure 5.2. HERRING in Division VIa North.
Larval abundance indices and spawning stock biomass.
Points are labelled by years.
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Figure 5.4. HERRING in Division VIa (North).
Mean number of 2-ringers per hour fishing in the
Scottish Young Fish Survey/VPA estimates of 2-
ringers.
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Figure 5.5. HERRING

in Division VIa North
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Figure 5.6. Scatter diagram of weighted mean F on 2-9 ringers
in Clyde HERRING (based on input F of 0.2) plotted
against number of days absence from port.
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Larval abundance indices and spawning stock biomass

in Divisions VIa South and VIIb.

214

*73
-
r_
[ ]
7%
i «75
- 80,
L]
*79
| e76 . .
77 78
L y = .1037x + 65.937
(p < .01)
I L 1 1 1 1 1 1 J
100 200 300 400 500 600 700 800

Larval index



Yield x Tonnes x 10-3

FISH STOCK SUMMARY

Pigure 6.2

STOCK: Herring ~ VIa S and VIIb

Trends in yteld ond fishing mortality (F)

—— Yiold NP

45

2

40

35

=43

3
1
AEL

A
0 !

=t
——

20

15

5 ]
1974 1876 1978 1980 1882 1984
Year

A

0.

10-04-1985

.S0

.40

.35

.30

.25

.20

.05

ao

Average Fishing Mortality ages 2 to 7,W

time) % Tomnes x 10-3

SSB (spawn.

200

180

160

140

120

100

80

60

40

20

Trends in spowning stock biomass (SSB)
and recruttment (R)

—2 omu R

400

360

320

280

240

hREEF

200

160

Fa

120

80

40

1974 1976 1978 1980

1982

Recruitment year class, SSB yeor

0
1984

ctdy

x 10-6 ot age 1

Recruitment » No.



Eigure 6.2 (ctd) FISH STOCK SUMMARY
STOCK: Herring — Vla S and VIIb

10-04-1985
Long term yteld ond spawning stock biomoss (kg) Short-term yteld and spaowning stock biomass
— Yield TaE 998 —— Yield s 35B
F F, r F
0.1s g oo 3.0 60 9:1 A 240
H
D.14 2.8 = 55
0.13 2.8 L
a 5 H
2 50 H- 200
0.12 8 2.4 e e
O 454 8
a 0.114 FrEE 55 . = 9 E?E, 3 / 180
3 E B
. - 2.0 o, o ] 160
o x o
C 1
o 1.8 x € 15 'l | 140
C o S it
& 16 € Bae
o 3 x 3 5o 120
2 - e g A
€
. H H L1205 O 5 100
e 4 o 3 c
< 9-95-HHH i % ¥ 88 52 Ras T 80
2 H : o . :
i i 98 3 s . TH- 60
0.93-H 0.6 & H HHH
: 0 10 At 40
0.02 - i 9.4 " T
0,01+ : e HH- 00 S - 20
i e T HHH 1 1
0.00 L0 £ 10 ];I U.g n ax A 0
0.05 0,10 0,15 0.26 9,25 9,30 0.35 0,40 0.45 9,50 0.55 0,60 0.05 0.10 0.15 0.20 9.25 0.30 0.35 0,40 0.45 0,50 0.55 0,60
Average Fishing Mortality ages 1 Lo 7,W Average Fishing Mortality ages | to 7,W

c D

SSB in 1987 ot spowning time x Tonnes x 10-3

91z



Figure 7.1. North Irish Sea HERRING: ‘Shepherd' Stock/Recruit Curve.

150 (— 75~
o
[ ]
™ 74
[ )
| 77
No. of 1~ r1ng
recruits x 100 | 76
in year indicated
100 — 78
L d
L
°82
Sq. B\g
= ‘31 R=aB/[1 + (-K) 1
L «80 R = No. of recruits
Py B = biomass of spawning stock
50 b— 79 a=9 B=1.1 K= 33.7
R and B from VPA of data 1972-84
= input F 1984 = 0.15
’-
1 l 1 L 1 l el |
10 20 30

Spawning stock biomass: tonnes x 1073

L1z



Yield * Tonnes x 10-3

40

35

30

25

Figure 7.2. FISH STOCK SUMMARY
STOCK: Herring - North Irish Sea

28-03-1985
Trends tn yield and fishing mortality (F) Trends Ln spawning stock biomass (SSB)
and recrultment (R)
— Yield Prm— i — 5 rmme R
1.6 30 150
=
4 T
& 25 7" 125 O
= P 3 &
Y Ty R K X 3
'. i X’C)-) x . - ‘E;
5 ; o g; P 1 100 L|D
apn 1T n 1o, c A\ (&
" L e} IS \ [} —
et ~ A g = \ 10 x
” L 0.8 5 X 15 P O 75 .
'.‘ W 3 =T _ n. » A zo
AY * g M ) )
W 5 _ l*l ] X
AN 06 & ¢ Skt / 2
sl o
- J _g 8‘ 10 N 7 50 2
- ol i v =
] ~ 0,4 - >
N\ o o g N c
' g A7 o
AY T 5 x 2
1 0. 8
@
0.0 a 0
1976 1978 1980 1982 1984 1976 1978 1980 1982 1984
Year Recruitment year class, SSB year

:1%4

A B (cont'd)



Yield % Kg per recruit
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Figure 7.3. North Irish Sea. Location of herring spawning grounds and boundaries of

possible closures mentioned in text
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