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Herring (Clupea harengus) in Subarea 4 and divisions 3.a and 7.d, autumn spawners (North Sea, Skagerrak
and Kattegat, eastern English Channel)

ICES advice on fishing opportunities
ICES advises that when the MSY approach is applied, catches in 2021 should be no more than 365 792 tonnes.
Note: This advice sheet is abbreviated due to the Covid 19 disruption. Last year’s advice is attached as Annex 1.

Stock development over time
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Figure 1 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Summary of the stock assessment; 95% confidence
intervals are shown for SSB, F, and recruitment.
Stock and exploitation status
Table 1 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. State of the stock and fishery relative to reference
points.
Fishing pressure Stock size
2017 2018 2019 2018 2019 2020
Maximum sustainable MsY .
ey @ @@ el W @ OO seonige
. Harvested Full reproductive
FF. B__,B,_
Precautionary approach pa' lim O o o sustainably pa’ " lim O o o capacity
Management plan Fuer - - —  Not applicable Bt - - — Not applicable

ICES Advice 2020 — her.27.3a47d — https://doi.org/10.17895/ices.advice.6026
ICES advice, as adopted by its Advisory Committee (ACOM), is developed upon request
by ICES clients (European Union, NASCO, NEAFC, Iceland and Norway). 1
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Catch scenarios
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Table 2 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. The basis for the catch scenarios. All weights are in
tonnes and recruitment is in thousands.
Variable Value Notes

Fages (wr) 2-6 (2020) 0.20 Based on catch 2020

SSB (2020) 1287790 Calculated based on catch constraint (in tonnes)

Rage (wr) 0 (2020) 29 574 086 Estimated by assessment model (in thousands)

Rage (wr)0 (2021) 32 850 653 Weighted mean over 2010-2019 (in thousands)
Estimated realized catch of autumn-spawning herring derived from agreed TACs for
A-D-fleets, the proportion of North Sea autumn spawners (NSAS) herring in the

Total catch (2020) 400 387 catch (for A-, C-, and D-fleets), the transfer of TAC to the North Sea (C-fleet), and the
uptake of the bycatch quota (for B- and D-fleets).

Table 3 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. The intermediate year (2020) assumptions.
Weights are in tonnes.
F by fleet and total NSAS catches by fleet
SSB
Fages Fages Fages Fages R B Catches | Catches | Catches | Catches 2020
A(‘W?I é‘est l;W?I g:t ((Zv—v?IZ:t Iév—l;)lg_elt (wr) 2-6 (wr) 0-1 A-fleet B-fleet C-fleet D-fleet
0.20 0.02 0.00197 0.0008 0.20 0.02 391200 5615 3330 241 1287790
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Table 4 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Annual catch scenarios. All weights are in tonnes.
F values by fleet and total NSAS catches by fleet Biomass*
i 5 :; = ;; = § = ;; = E = ;; Total stock %SSB A;ilfft % Advice
=2 22 | 22| 22 5 2| 8 2 | Afleet | Bfleet | Cfleet” | D-fleet? catch SSB 2021 |[SSB 2022 ** |change | change "
X5 &% | 6L A8 FE FE x| BTAC
o o s ok s ok change

MSY approach™ 0.22 0.0200 0 0| 0.22 | 0.0209 359367 6425 0 0 365792 | 1185977 1180568 -7.91 -6.66 -15.14
Other scenarios
F = Fmsy 0.26 0.0236 0 0| 0.26 | 0.0246 412470 7570 0 0 420040 | 1151509 1124228 | -10.58 7.13 -2.56
F=0 0 0.0000 0 0| 0.00 | 0.0000 0 0 0 0 0| 1410558 1622539 9.53 | -100.00 | -100.00
No change in TAC™" 0.24 0.0217 | 0.0038 | 0.0008 | 0.24 | 0.0273 385008 6965 6661 241 398875 | 1167202 1144575 -9.36 0.00 -7.47
F = Fa020 0.20 | 0.0180 0 0| 0.20 | 0.0183 | 328563 5788 0 0 334351 | 1205822 1214243 | -6.37 | -14.66 -22.44
Foa 0.30 0.0272 0 0| 0.30 | 0.0284 462984 8717 0 0 471701 | 1118429 1072590 | -13.15 20.25 9.43
Fiim 0.34 | 0.0309 0 0| 0.34| 0.0322 | 510788 9860 0 0 520648 | 1086870 1025413 | -15.60 32.67 20.78
SSB2021 = Bpa 0.62 | 0.0566 0 0| 0.62 | 0.0591 | 787754 17831 0 0 805585 900000 781185 | -30.11 104.61 86.88
SSB2021 = Biim 0.82 0.0744 0 0| 0.82 | 0.0777 933742 23240 0 0 956982 800000 669586 | -37.88 142.53 122.01
SSB2021 = MSY Burigger 0.01 0.0008 0 0| 0.01 | 0.0009 17454 268 0 0 17722 | 1400000 1598468 8.71 -95.47 -95.89
MSY approach™ with 0.22| 0.0491 0 0| 0.22| 00500 | 359114 | 15557 0 0| 374671 | 1185986 | 1178000 | -7.91| -6.73| -13.08
F01=0.05 target
MSY approach with C- and
D-fleets catches and C- 0.23 | 0.0198 | 0.002 | 0.001 | 0.23 | 0.0233 | 368119 6346 3330 241 378036 | 1179238 1166898 | -8.43 -4.39 -12.30
fleet TAC transfer##
MSY approach with C- and
D-fleets catchesandno C- | 0.22 | 0.0198 | 0.004 | 0.001 | 0.22 | 0.0252 | 355855 6346 6661 241 369103 | 1186084 1175799 | -7.90 -7.57 -14.37
fleet TAC transfer#

" For autumn-spawning stocks, the SSB is determined at spawning time and is influenced by fisheries between 1 January and spawning.
** Assuming same catch scenario in 2021 as in 2020.

*** SSB (2021) relative to SSB (2020).

**%*x A-fleet catches (2021) relative to TAC 2020 for the A-fleet (385 008 tonnes).

A Advice value 2021 relative to advice value 2020, using catches for all fleets (431 062 tonnes).

AA Following the MSY advice rule FMSY x SSB2021/MSY Btrigger (ICES, 2019).
AAA Based on the agreed TACs for A-, C-, and D-fleets in 2020, the average proportion in 2017-2019 of NSAS herring in the catch (for A-, C-, and D-fleets), no C-fleet TAC transfer to the A-fleet,
and the average uptake in 2017-2019 of the bycatch quota (for B- and D-fleets).
# The catch for C- and D-fleets are set to zero because of the zero catch advice given for 2021 for the western Baltic spring-spawning herring stock.

## Following the MSY advice rule FMSY x SSB2021/MSY Btrigger (ICES, 2019), assuming same catches as in 2020 for the C- and D-fleets and a 50% C-fleet TAC transfer to the A-fleet.

#it# Following the MSY advice rule FMSY x SSB2021/MSY Btrigger (ICES, 2019), assuming same catches as in 2020 for the C- and D-fleets and no C-fleet TAC transfer to the A-fleet.
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Quality of the assessment
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Figure 2 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Historical assessment results. Final-year

recruitment estimates included. This stock was benchmarked in 2018.
History of the advice, catch, and management

Table 5 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. ICES advice, TACs, official landings, and ICES catch
estimates. All weights are in tonnes.

. ICES catch of
ISR ICES landings in | ICES catchin4, |  autumn
Year ICES advice corresponding | Agreed TAC* B-fleet### & ’ .
. 4,7d* 7.d# spawners in 3.3,
to advice
4,7.d
1987 | TAC 610 000 600 000 625 000 625 000 792 000
1988 | TAC 515 000 530 000 710 000 710 000 888 000
1989 | TAC 514 000 514 000 669 000 717 000 787 000
1990 | TAC 403 000 415 000 523000 578 000 646 000
1991 | TAC 423000 420 000 537 000 588 000 657 000
1992 | TAC 406 000 430 000 518 000 572 000 716 000
1993 | Noincreaseinyield 340 000 430 000 495 000 540 000 671 000
atF>0.3
1994 | Noincreaseinyield 346 000 440 000 463 000 498 000 571000
atF>0.3
1995 | Lone-term gains 429 000 440 000 510 000 516 000 579 000
expected at lower F
D .
1996 | 20% reduction of 156000 | 156 000*** 44000 207 000 233000 275 000
agreed TAC
1997 |F=0.2 159 000 159 000 24000 175 000 238000 264 000
190g | Fladult) =02, 254 000 254 000 22 000 268 000 338 000 392 000
F(juv) <0.1
1999 | F(adult)=02, 265 000 265 000 30000 290 000 333 000 363 000
F(juv) <0.1
2000 | F(adult)=02, 265 000 265 000 36 000 284 000 346 000 388 000
F(juv) <0.1
2001 | Fadult)=02, See scenarios 265 000 36 000 296 000 323000 363 000
F(juv) <0.1
2007 | Fadult)=02, See scenarios 265 000 36 000 304 000 353 000 372 000
F(juv) <0.1
2003 | Fladul)=0.25, See scenarios 400 000 52 000 414 000 450 000 48 0000
F(juv) =0.12
2004 ngfv‘;'t_) ; 2'25 ' See scenarios 460 000 38000 484 000 550 000 567 000
2005 | Fadul) =0.25, See scenarios 535 000 50 000 568 000 639 000 664 000
F(juv) =0.1
2006 | Fadult)=0.25, See scenarios 455 000 43 000 490 000 511000 515 000
F(juv) =0.12
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ARG EElEEn ICES landings in | ICES catch in 4 ICEasuiix: o
A A * _ Hith v
Year ICES advice correspopdlng Agreed TAC B-fleet 4,7.d* 7 g Iy P
to advice
4,7.d
2007 E;'g(g)gsB above Bpa | oo scenarios 341000 32000 361 000 388 000 407 000
F(adult) =0.17, .
2008 | (0 08 () See scenarios 201 000 19 000 228 000 245 000 258 000
2000 | Adoptoneofthe See scenarios 171000 16 000 167 000 166 000 168 000
new proposed HCRs
F(adult) = 0.15, .
2010 F(juv) = 0.05 (MP) See scenarios 164 000 14 000 175 000 175 000 188 000
2011 See scenarios See scenarios 200 000 16 000 218 000 218 000 226 000
2012 ilc;(:f Management | ¢ ccenarios 405 000 18 000 425000 425000 435000
2013 ig‘f Management | ¢ ccenarios 478 000 14000 498 000 498 000 511000
2014 il(;(;S Management | ¢ ccenarios 470 000 13000 504 000 508 000 517 000
2015 ig‘f Management | ¢ ccenarios 445 000 16 000 480 000 482 000 494 000
2016 | 2014 Management 555 086 518 000 13000 559 700 559 900 563 600
strategy
2017 | 2014 Management 458 926 481 608 11375 491 693 491 693 498 662
strategy
2018 | 2014 Management 517 891 600 588 9669 602 328 602 328 603 536
strategy
2019 | ICES MSY approach 311572 385008 13190 444 001 445 631 442 886
2020 | ICES MSY approach 431062 385008 8954
2021 ICES MSY approach 365792

* Catch in directed fishery in Subarea 4 and Division 7.d (A-fleet).
** Revision of advice given in 1995.
*** Revised in June 1996, down from 263 000 tonnes.
# Landings are provided by ICES and do not in all cases correspond to official statistics.
## |CES catch includes unallocated and misreported landings, discards, and slipping. Includes catches for WBSS in the North Sea.
## Bycatch ceiling up to 2012 and TAC from 2013.

Summary of the assessment

Table 6 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Assessment summary. Weights are in tonnes and
numbers in thousands. High and low refer to the 95% confidence intervals.
Recruitment SSB Fishing mortality
Year Recruitment Total F
High Low SSB* High Low catch (ages High Low
at age (wr) 0 2-6)

1947 55442000 | 102784000 | 29905600 5444830 | 7645220 | 3877740 581760 | 0.122 | 0.181 | 0.082
1948 55876800 98558400 | 31678900 4418540 | 6163400 | 3167650 502100 | 0.121 | 0.175 | 0.084
1949 51265900 89686200 | 29304300 4278050 | 5892570 | 3105900 508500 | 0.133 | 0.191 | 0.093
1950 69958800 119707000 | 40885200 4242630 | 5772490 | 3118230 491700 | 0.140 | 0.197 | 0.100
1951 62903200 106293000 | 37225500 4079530 | 5523260 | 3013170 600400 | 0.168 0.23 | 0.122
1952 59789400 99659700 | 35869800 4092850 | 5561970 | 3011780 664400 | 0.171 0.24 | 0.123
1953 60169900 97186100 | 37252400 3876620 | 5295470 | 2837940 698500 | 0.178 0.25 | 0.128
1954 57435700 91061600 | 36226600 3638880 | 5001430 | 2647530 762900 | 0.198 0.28 | 0.142
1955 48441200 76009200 | 30872000 3534030 | 4834790 | 2583230 806400 | 0.196 0.27 | 0.141
1956 35839700 56021000 | 22928600 3271680 | 4469210 | 2395040 675200 | 0.197 0.27 | 0.144
1957 84393800 132524000 | 53743800 2951670 | 4013570 | 2170720 682900 0.21 0.29 | 0.154
1958 33238100 51455200 | 21470600 2399470 | 3260960 | 1765580 670500 0.22 0.30 | 0.162
1959 37425200 59443700 | 23562600 3561460 | 4749920 | 2670350 784500 0.24 0.32 | 0.178
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Recruitment SSB Fishing mortality

Year Recruitment Total F

High Low SSB* High Low catch (ages High Low

at age (wr) 0 2-6)

1960 16309300 25840500 10293600 2942340 3901630 | 2218900 696200 0.21 0.28 | 0.159
1961 68959200 107881000 44079800 2839860 3688300 | 2186580 696700 0.24 0.31 | 0.190
1962 32094100 49437600 20835000 1986890 2609290 1512950 627800 0.27 0.35 0.21
1963 42338900 63752100 28118000 2858690 3656520 | 2234930 716000 | 0.197 0.25 | 0.154
1964 43973200 65930900 29328400 2619620 3226740 | 2126730 871200 0.29 0.35 0.24
1965 21743700 32637200 14486200 2129510 2558250 1772630 1168800 0.47 0.57 0.39
1966 22643100 33529400 15291400 1625510 1939730 1362190 895500 0.48 0.57 0.41
1967 28845400 42537200 19560800 1027010 1209790 871844 695500 0.64 0.75 0.55
1968 29481000 43589100 19939200 576056 681765 486737 717800 0.97 1.14 0.83
1969 14134700 21299900 9379870 495333 612906 400313 546700 0.87 1.02 0.74
1970 28850400 42701300 19492300 476378 591972 383355 563100 0.93 1.08 0.81
1971 22558600 32879700 15477400 327573 402065 266883 520100 1.28 1.49 1.10
1972 15707200 22854000 | 10795300 332372 408967 270122 497500 0.66 0.79 0.56
1973 8018520 11756600 5468990 297388 361054 244949 484000 0.87 1.01 0.75
1974 13791400 20605500 9230750 199525 240063 165832 275100 0.87 1.02 0.75
1975 3264700 5002570 2130560 114693 140652 93525 312800 1.04 1.26 0.86
1976 4153770 6560010 2630140 153552 204911 115065 174800 0.81 1.05 0.62
1977 4990990 8095940 3076850 102379 140950 74363 46000 0.37 0.50 0.27
1978 5407630 9024400 3240380 135459 184667 99364 11000 0.27 0.37 | 0.194
1979 10142900 16321500 6303250 179619 236201 136591 25100 0.22 0.30 | 0.160
1980 15498000 22979800 | 10452200 197292 250615 155315 70764 | 0.193 0.25 | 0.152
1981 36679600 52728400 | 25515600 297000 378283 233182 174879 0.21 0.27 | 0.170
1982 58184200 82728500 | 40921800 416142 524797 329984 275079 | 0.190 0.24 | 0.152
1983 57260500 79933200 41018800 635887 798089 506650 387202 0.24 0.29 | 0.190
1984 55842000 79153200 39396100 1064210 1334840 848447 428631 0.30 0.37 0.25
1985 67199600 96819400 46641400 1166110 1438820 945081 613780 0.38 0.47 0.31
1986 81773200 118332000 56509200 1185650 1449240 970009 671488 0.36 0.44 0.29
1987 77668200 | 111496000 | 54103900 1413250 | 1729010 | 1155160 792058 0.34 0.42 0.28
1988 45701200 65649100 | 31814500 1859720 | 2271810 | 1522380 887686 0.32 0.39 0.27
1989 37952800 54426700 | 26465300 1910570 | 2271470 | 1607010 787899 0.31 0.37 0.26
1990 32037400 46389400 22125600 2017630 2389860 1703380 645229 0.26 0.31 0.21
1991 35723400 51368000 24843500 1786190 2109430 1512480 658008 0.28 0.34 0.23
1992 66560800 91536200 48399800 1398220 1657590 1179430 716799 0.31 0.37 0.26
1993 70049000 97534000 50309300 1022490 1222330 855330 671397 0.35 0.42 0.29
1994 54139100 76412500 | 38358100 1092980 | 1309230 912441 568234 0.36 0.44 0.30
1995 61319600 86198100 | 43621600 1170740 | 1415200 968505 579371 0.31 0.38 0.25
1996 48824400 68435200 | 34833400 1287780 | 1552180 | 1068420 275098 | 0.181 0.23 | 0.144
1997 39938500 56611900 28175700 1452360 1742700 1210390 264313 | 0.165 0.20 | 0.133
1998 26090300 36320700 18741400 1699790 2019340 1430810 391628 | 0.188 0.23 | 0.153
1999 80759700 112644000 57900400 1758440 2089210 1480030 363163 | 0.181 0.22 | 0.148
2000 55531900 76849400 40127700 1823680 2163030 1537570 388157 | 0.181 0.22 | 0.149
2001 97988400 | 138032000 | 69561400 2307840 | 2737430 | 1945660 374065 | 0.158 | 0.194 | 0.129
2002 49897700 69510100 | 35819000 2744750 | 3255860 | 2313870 394709 | 0.148 | 0.182 | 0.120
2003 27756700 38541300 | 19989900 2797510 | 3298640 | 2372500 482281 | 0.174 0.21 | 0.142
2004 32539300 45261500 | 23393100 2738280 | 3227980 | 2322860 587698 0.22 0.27 | 0.175
2005 30341200 41868900 21987500 2522540 2985490 | 2131390 663813 0.23 0.29 | 0.190
2006 28560900 39540700 20630000 2056340 2429390 1740570 514597 0.21 0.26 | 0.168
2007 32181400 45188700 22918200 1671400 1977580 1412630 406482 | 0.180 0.22 | 0.145
2008 29370500 41168100 | 20953700 1744570 | 2061720 | 1476200 257870 | 0.113 | 0.138 | 0.093
2009 47187000 65839500 | 33818800 2043590 | 2422530 | 1723920 168443 | 0.067 | 0.083 | 0.053
2010 38620100 53588500 | 27832700 2164870 | 2580660 | 1816070 187611 | 0.071 | 0.087 | 0.057
2011 34472000 47760100 | 24881000 2583390 | 3030750 | 2202050 226478 | 0.092 | 0.112 | 0.075
2012 32914800 45782200 23663900 2746510 3223320 | 2340230 434710 | 0.148 | 0.181 | 0.121
2013 41542200 58367700 29566900 2517680 2947800 | 2150320 511416 | 0.174 0.21 | 0.142
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Recruitment SSB Fishing mortality
Year Recruitment Total F
High Low SSB* High Low catch (ages High Low
at age (wr) 0 2-6)
2014 65896600 93314500 46534700 2450220 2871850 | 2090490 517356 | 0.177 0.22 | 0.145
2015 17736900 24965200 12601400 2275330 2669470 1939380 494099 | 0.184 0.23 | 0.147
2016 32774200 45406800 23656000 2684890 3173310 | 2271640 563610 | 0.189 0.24 | 0.151
2017 19643000 27625000 13967300 2331180 2776890 1957020 498437 | 0.170 0.21 | 0.138
2018 33126800 47346000 23178000 2051920 2466170 1707250 603536 | 0.191 0.24 | 0.154
2019 32308000 47876700 21802000 1684750 2064040 1375150 442138 | 0.178 0.23 | 0.138
2020 29574100 53783400 16262000 | 1288770"
Average 40658834 60512671 27478059 1936113 2458885 1545341 519338 0.31 0.39 0.26

* At spawning time (September).
A Based on the assessment. The predicted 2020 SSB from the intermediate forecast, applying an exact biomass removed by each fleet,
is 1 287 790 tonnes (see Tables 2 and 3).

Sources and references
ICES 2020. Herring (Clupea harengus) in Subarea 4 and divisions 3.a and 7.d, autumn spawners. In Herring Assessment

Working Group for the Area South of 62°N (HAWG), Section 2. In prep. Section 2 is available separately at the HAWG
website.

Recommended citation: ICES. 2020. Herring (Clupea harengus) in Subarea 4 and divisions 3.a and 7.d, autumn
spawners (North Sea, Skagerrak and Kattegat, eastern English Channel). In Report of the ICES Advisory Committee,
2019. ICES Advice 2019, her.27.3a47d, https://doi.org/10.17895/ices.advice.6026.
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Herring (Clupea harengus) in Subarea 4 and divisions 3.a and 7.d, autumn spawners (North Sea, Skagerrak

and Kattegat, eastern English Channel)

ICES advice on fishing opportunities

ICES advises that when the MSY approach is applied, catches in 2020 should be no more than 43

includes 418 649 tonnes for the A-fleet.

Stock development over time

Spawning-stock biomass (SSB) fluctuated between 1.5 and 2.7 million tonnes between 199
was above MSY Btrigger. Fishing mortality (F) has been below Fusy since 1996. Recruitm
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on the stock is below Fwmsy, Fra, and Fiim; and that the spawning stock size is above

Table 1 Hegsi barea 4 and divisions 3.a and 7.d, autumn spawners. State of the stock and fishery relative to reference
ts.
Fishing pressure Stock size
2016 2017 2018 2016 2017 2018

Maximu F O o o . MSY .

. MSY Appropriate B O O o Above trigger
yield trigger
Precautionary aporoach F E. O o 0 Harvested B B. O O o Full reproductive

¥ 2pp pa’ lim sustainably pa’lim capacity

Management plan Fuer - - —  Not applicable Buar - - — Not applicable

ICES Advice 2019 — her.27.3a47d — https://doi.org/10.17895/ices.advice.4716
ICES advice, as adopted by its Advisory Committee (ACOM), is developed upon request
by ICES clients (European Union, NASCO, NEAFC, and Norway).
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Catch scenarios

Table 2 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. The basis for the catch scenarios. All weights are in
tonnes and recruitment is in thousands.
Variable Value Notes
Fages (wr) 2-6 (2019) 0.194 | Based on catch 2019
SSB (2019) 1528 855 | Calculated based on catch constraint (in tonnes)
Rage (wr)0 (2019) 26 191 234 | Estimated by assessment model (in thousands)
Rage (wr) 0 (2020) 33943979 | Weighted mean over 2009-2018 (in thousands)
Total catch (2019) 412 462 Agreed catches_, including a 48% transfer (14 076 t) of C-flé&t 0 the A-fleet in
the North Sea (in tonnes)

Table 3 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. The int (2019) assumptions.

Weights are in tonnes.
F by fleet and total NSAS ¢
Fages Fages Fages Fages Fres Fres Catches | Catches Catches Zs(f f :
aflost | Bflect | Cfleet | Dflect | 0% wios | Adfleet | BZgst D-fleet
0.193 0.046 0.002 0.002 0.194 0.052 | 3976 132 2 886 604 | 1528855
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Table 4 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Annual catch scenarios. All weights are in to
F values by fleet and total NSAS catches by fleet Biomass*
. JURE T8 U O U U i Y Tot %SSB |+ o| % Advice
Basis .éJ % ;‘j é é % é % % % A-fleet B-fleet | C-fleet” | D-fleet* SSB 2020 SSB*%kOZl change .éJ E ED %D change A
< # mu:;a# O F|o# IEO IEO ok ok <* X5
MSY approach/? 0.24 | 0.046 0 0 0.24 0.048 | 418649 12413 0 062 | 1286788 | 1167712 -15.8 8.7 384
Other scenarios
F = Fumsy 0.26 | 0.046 0 0 0.26| 0.048 | 448772 12412 0 0 461185 | 1266292 | 1135230 -17.2 16.6 48.0
F=0 0 0 0 0 0 0 0 0 0 N 0| 1558516 | 1699799 19| -100.0 -100.0
No change in A-fleet TAC | 0.22 | 0.046 0 0 0.22| 0.047 | 385008 12414 ) é 397422 | 1309518 | 1204811 -14.3 0.0 27.6
A-fleet TAC reduction of
15% 0.179 | 0.046 0 0 0.179 0.047 | 327257 12415 0 339672 | 1348146 | 1270564 -11.8 -15.0 9.0
A-fleet TAC increase of
15% 0.26 | 0.046 0 0 0.26| 0.048 | 442759 12412 0 455172 | 1270395 | 1141659 -16.9 15.0 46.1
F = Fa019 0.194 | 0.046 0 0| 0.194| 0.047| 351394 12415 0 0 363809 | 1332061 | 1242761 -12.9 -8.7 16.8
Foa 0.30| 0.046 0 0 0.30| 0.048| 503560 1 0 0 515971 | 1228661 | 1077894 -19.6 30.8 65.6
Flim 0.34 | 0.046 0 0 0.34 0.048 | 555312 0 0 567721 | 1192695 | 1025745 -22.0 44.2 82.2
SSB2020 = Bpa 0.75 | 0.046 0 0 0.75 0.050 | 957157 0 0 969552 899590 679381 -41.2 148.6 211.2
SSB2020 = Biim 0.95 | 0.046 0 0 0.95 0.051 | 1087848 0 0 1100237 799618 585305 -47.7 182.6 253.1
SSB2020 = MSY Birigger 0.131 | 0.046 0 0 0.132 0.047 | 249400 0 0 261817 | 1399457 | 1363458 -8.5 -35.2 -16.0
MSY approach with C-
and D-fleets catches and
C-fleet TAC transfer#* 0.25 | 0.046 | 0.002 | 0.002 0.25 0.052 4{ 2886 604 445357 | 1286867 | 1165739 -15.8 11.5 42.9
MSY approach with C-
and D-fleets catches and
no C-fleet TAC transfer®# | 0.24 | 0.046 | 0.003 | 0.002 0.24| 0.053 98 12388 5550 604 433940 | 1286942 | 1164080 -15.8 7.9 39.3
* For autumn-spawning stocks, the SSB is determined at spawning time and is intuenced by fisheries between 1January and spawning.
** Assuming same catch scenario in 2020 as in 2019.
*** SSB (2020) relative to SSB (2019). @
**** A-fleet catches (2020) relative to TAC 2019 for the A-flget (@8 tonnes).
A Advice value 2020 relative to advice value 2019, using catc fleets.
AA Following the MSY advice rule Fysy X SSB2020/MSY Birigger (ISS, 16).
ANA Status quo fishing mortality for the B-fleet for all ¢ s.
#The catch for C- and D-fleets are set to zero because 2 zero catch advice given for 2020 for the western Baltic spring-spawning herring stock.
## Following the MSY advice rule Fumsy X SSB2020/MSY Bife S, 2016), assuming same catches as in 2019 for the C- and D-fleet and a 48% C-fleet TAC transfer to the A-fleet.

### Following the MSY advice rule Fusy X SSB2o20;

ICES Advice 2019
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The advice has increased by 38.4% because the updated assessment revised the estimates of stock size upwards. The
fishing pressure on this stock is calculated over ages 2—6. In recent years, however, relative fishing pressure on older ages
(7+) is higher and the proportion of older fish in the catches is increased; this is expected to result in higher catches in
2020.

Basis of the advice

Table 5 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. The basis of the advice.
Advice basis ICES MSY approach.

ICES has provided advice on the long-term management strategies of North
Management plan  |request from the European Union and Norway (ICES, 2019c). Until such time
both parties, ICES will continue to provide advice based on the MSY approach!

sed on a joint
e options is agreed by

Quality of the assessment

The SSB has been estimated to be at a higher level for a number of years compared the previous assessment
(e.g. 16% higher for 2017). The 2019 assessment was particularly sensitive to iaclusion of the 2018 data from the
herring acoustic survey (HERAS). The quality of the survey was evaluated a red appropriate. The observed
investigation.

F (ages 2-6)

Recruitment at age (wr) 0
0.35

Billions

[,
0.254
0.2
0.15
‘I_
0.14
0.5 0.054
0 T T 0 T T 0 T T
2004 2009 2014 2019 2004 09 2014 2018 2004 2009 2014 2019
Figure 2 Herring in Subarea 4 and divisiogs ind 7.d, autumn spawners. Historical assessment results. Final-year

recruitment estimates include

Issues relevant for the advice

Although the advice for 2020 is for an incr in catch, a reduction in stock size is expected in the coming years. This is
because there is a lack of strong ing year'classes, as well as a reduction in the contribution of the strong 2013 year
class to the stock. The SSB in 20 ected to be below MSY Btrigger, as a consequence of fishing at Fmsy.

Fishing mortality on ®he o s is estimated to be around 0.6, and their contribution to the predicted catch is
expected to increase No in 2019 to 30% in 2020. As a result, the catch advice for 2020 is substantially higher
(38.4%) compared to th§advice for 2019.

The fishing mortality on th@ages (7, 8+), are outside the age range in the reference fishing mortality (Fages (wr) 2-6).

The recent ma nt strategy evaluations (MSE) found that the ICES MSY advice rule with current Fmsy and MSY Birigger
was found not Scautionary (probability of SSB < Biim higher than 5%) under the assumptions of those simulations

. be explained by technical differences in the evaluation approach use for the MSE compared to the
standar to estimate MSY reference points. Further investigation is now required to establish if the current

reference {ifints need to be re-defined. In the interim ICES will continue to use the current reference points for advice.

EU and Norway set the 2019 A-fleet TAC based on Fusy. To date, no management strategy has been agreed upon and the
A-fleet advice for 2020 is based on the ICES MSY approach. For the B-fleet, fishing mortality is assumed to be status quo
(0.046). The C-fleet and D-fleet catches are set to zero, which is consistent with the zero catch advised for WBSS.
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NSAS herring has several spawning components, including the Downs herring that spawns in divisions 4.c and 7.d. These
components are fished on individual spawning grounds and in a mixed-component fishery in the central and northern
North Sea. Only the Downs component is caught in the southern North Sea. To help protect these components, sub-TACs
have been set for divisions 4.c and 7.d, as well as for the remainder of the area. Such measures should be continued, in
order to give continued protection to the different components. To ensure the maximum productivity of the stock, all
populations within the stock should be protected under a long-term management strategy.

Catch scenarios in Table 4 by stock and area for North Sea Autumn Spawners (NSAS) and Wester
(WBSS; ICES, 2019a) are based on fleet-wise predictions for five fleets (A, B, C, D, and F). The cat
fleets are interlinked and are, therefore, calculated simultaneously. This is to ensure that ions are
stocks and areas. For technical details see ICES (2019a).

When addressing NSAS options, the catch of NSAS by the A-, B-, C-, and D-fleets in
have to be considered all at once. For the A-, C-, and D-fleets it is expected that a varging portion of the catch
consists of NSAS. The A-fleet catches almost exclusively NSAS herring in Subarea 4 an
D-fleets in Division 3.a catch a mixture of WBSS and NSAS. The ICES advice is zero catch for
TAC for Division 3.a is set to zero in 2020, the catches of NSAS by the C- and D-fl

BSS; this implies that if the
uld also be zero.

L 4
Setting any TAC in Division 3.a and allowing for a transfer of catches from Di& into the North Sea will result in an

increased catch and fishing mortality of NSAS herring.

Catches of WBSS are expected to occur in the herring fishery in the e % art of Division 4.a. Without additional area
and seasonal restrictions on the herring fishery in the North Sea in 20 e/latch of WBSS in the North Sea will likely be
of a similar magnitude (~ 2164 t in 2018).

According to a safety clause in the EU-Norway TAC-setting psilge
be applied to calculate the advised catch for the C-ﬂee‘as t @

N of herring should not occur, unless the effects of these
tal (ICES, 2003; 2015b).

or herring in Division 3.a, the method should not
erious concerns about the status of the WBSS stock.

Activities that have a negative impact on the spawnin
activities have been assessed and shown not to be detri

Reference points

Table 6 Herring in Subarea 4 and divisi .d, autumn spawners. Reference points, values, and their technical basis.
Weights in tonnes.
Framework # Reference point Technical basis Source
MSY Birigger 400 000 | 5th percentile of Brwmsy ICES (2018b)
MSY approach Stochgstic simulations Yvith a segmented regression
Fmsy 0.26 | and Ricker stock-recruitment curve from the short ICES (2018b)
time-series (2002-2016).
Breakpoint in the segmented regression of the
Biim 800000 stock—precruitment tigme-series (5947—2016). ICES (2018b)
B, S 900 000 Bpa = Biim X exp(1.645 x o) Yvith 0 = 0.10, based on the ICES (2018b)
Precautionary average C_V from the termm?! assessment year_.
approach Fesos leading to 50% probability of SSB > Bjim with a
Fii 0.34 | segmented regression and Ricker stock—recruitment | ICES (2018b)
2 curve (2002-2016).
?h 0.30 Fpa = Fiim x exp(-1.645 x o) with o = 0.08, based on ICES (2018b)
_ the average CV from the terminal assessment year.
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Basis of the assessment

Table 7 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Basis of the assessment and advice.

ICES stock data category |1 (ICES, 2018c).

Assessment type Age-based analytical assessment, SAM (ICES, 2019b) that uses catches in the model and in the forecast.
Commercial catches and five survey indices (IBTS Q1 1-ringer, IBTSO, LAl as SSB indg “BAS 1-8 ringers,

Input data IBTS Q3 0-5-ringers); annual maturity data from HERAS survey, natural mortalities North Sea
multispecies model.

Discards Discarding is considered to be negligible.

Indicators None.

This stock was benchmarked in 2018 (ICES, 2018a). Reference points (B
were updated (ICES, 2018b).

Fpa, Fvsy, and MSY Burigger)

Other information

Working group Herring Assessment Working Group for the Area South of 62°N (HA

Information from stakeholders

The 48% TAC transfer from Division 3.a to the North Sea in 2019, assumed for the human consumption fishery on herring

in the catch forecast, was based on information provided by the Pelagic AdvisoryfCouWgil (AC).
L 4
History of the advice, catch, and management \
Table 8 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spaw, ICES advice, TACs, official landings and ICES catch

estimates. All weights are in tonnes.

. ICES catch of
G L CES landings in | ICES catch in 4 autumn
Year ICES advice co:roezzc\)/?cczng Agreed TAC 4,7.d* 7 g SR IE e
4,7.d
1987 | TAC 610 000 600 000 625 000 625 000 792 000
1988 | TAC 515 000 5% aoo0 710 000 710 000 888 000
1989 | TAC 514 000 51 669 000 717 000 787 000
1990 | TAC 403 000 15 523 000 578 000 646 000
1991 | TAC 423 000 537 000 588 000 657 000
1992 | TAC 406 000 518 000 572 000 716 000
1993 | Noincreaseinyield 34000 495 000 540 000 671 000
atF>0.3
1994 | Noincreaseinyield 34 440 000 463 000 498 000 571000
atF>0.3
1995 | Long-term gains 429 440 000 510 000 516 000 579 000
expected at lower F
! .
1996 | >0% reduction of 6000| 156 000*** 44 000 207 000 233 000 275 000
agreed TAC**
1997 |F=0.2 000 159 000 24000 175 000 238000 264 000
190g | Fladult)=02, 254 000 254 000 22 000 268 000 338000 392 000
F(juv)<0.1 &
1999 | Fladult)=02, 265 000 265 000 30000 290 000 333000 363 000
F(juv)< 0.1
265 000 265 000 36 000 284 000 346 000 388 000
See scenarios 265 000 36 000 296 000 323000 363 000
See scenarios 265 000 36 000 304 000 353000 372 000
See scenarios 400 000 52 000 414000 450 000 48 0000
2004 | 0% See scenarios 460 000 38000 484 000 550 000 567 000
2005 i(gdlult) =025 Fiw) | oo scenarios 535 000 50 000 568 000 639 000 664 000
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PRl GEfel ICES landings in | ICES catch in 4 ICEaSu:?J:r:: o
Year ICES advice corresponding | Agreed TAC* B-fleet##* = ’ .
. 4,7.d* 7.d## spawners in 3.a,
to advice
4,7.d
2006 f(gdluzlt) =025 Fiw) | goe scenarios 455 000 43000 490 000 511000 515 000
2007 |BringSsBaboveBu | o o orios 341000 32000 361000 388 407 000
by 2008
2008 | (edult) =017, Fuv) | o o narios 201 000 19000 228 000 00 258 000
=0.08 (MP)
2000 |Adoptoneofthe See scenarios 171000 16 000 167 000 66 000 168 000
new proposed HCRs
F(adult) = 0.15, F(juv) .
2010 | Z8%0c me) See scenarios 164 000 14000 175 000 188 000
2011 See scenarios See scenarios 200 000 16 000 21 218 000 226 000
2012 i&?}g Management | ¢ ccenarios 405 000 18 000 425 000 425 000 435 000
2013 i&? Management | ¢ ccenarios 478 000 14000 000 498 000 511000
2014 i&?}g Management | ¢ ccenarios 470 000 13 0007 \ 4 000 508 000 517 000
2015 iaof Management See scenarios 445 000 14 30 000 482 000 494 000
2016 | 2014 Management 555 086 518 000 1 559 700 559 900 563 600
strategy
2017 | 2014 Management 458 926 481 608 491 693 491 693 498 662
strategy
2018 | 2014 Management 517 891 600 588 69 602 328 602 328 603 536
strategy
2019 ICES MSY approach 311572
2020 | ICES MSY approach 431 062

** Revision of advice given in 1995.

*** Revised in June 1996, down from 263 000 tonnes.
# Landings are provided by ICES and do not in all case,
## |CES catch includes unallocated and misreporte

### Bycatch ceiling up to 2012 and TAC from 201

History of the catch and landings

ond to official statistics.
scards, and slipping. Includes catches for WBSS in the North Sea.

Table 9 Herring in Subarea 4 and divi 3.a and 7.d, autumn spawners. Catch distribution by fleet and area in 2018 as
estimated by ICES,
Area where NSAS are cau Fleet Fishery NSAS 2018 catches (tonnes)
A Directed herring fisheries 591 677
North Sea fisheries (Sub i -d
orth Sea fisheries (Subarea 'S ) B Bycatches of herring 8477
- L 4 C Directed herring fisheries 3163
Division 3.a -
D Bycatches of herring 209

Table 10

Landings

Discards

Directed fishery 98.6% |

Bycatch 1.4%

603 430 tonnes

106 tonnes
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Table 11 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. History of commercial catch and landings of all
stocks of herring caught in the North Sea; official or ICES estimated values are presented by area for each country
participating in the fishery. All weights are in tonnes. These figures do not in all cases correspond to the official
statistics and cannot be used for legal purposes.
Country 2005 2006 2007 2008 2009 2010 2011
Belgium 6 3 1 - - 4
Denmark * 128380 102322 84697 62864 46238 58726
Faroe Islands 738 1785 2891 2014 1803 -
France 38829 49475 24909 30347 18114 16693
Germany 46555 40414 14893 8095 5368 0 9427
Netherlands 81531 76315 66393 23122 245 238 34708
Norway 156802 135361 100050 59321 50 46816 60705
Poland 458 - - - 90 -
Sweden 13464 10529 15448 13840 9 4395 8086
USSR/Russia 99 - - - - - -
UK (England) 25311 22198 15993 11717 6 10770 11468
UK (Scotland) 73227 48428 35115 16021 140 14373 18564
UK (N. Ireland) 2912 3531 638 331 - - 17
Unallocated landings 57788 18764 26641 715 726 - -
Total landings 626101 509125 387669 244 165751 174614 218398
Discards 12824 1492 93 91 13 -
Total catch 638925 510617 387762 165842 174627 218398
Parts of the catches that have been allocated to spring-spawning stocks
WBSS 7039 10954 1070 3941 774 308
Thames estuary ** 74 65 7 48 85 2
Norw. spring spawners *** 417 626 2721 44560 56900 12178
Country 2012 2013 015 2016 2017 2018
Belgium 3 14 18 26 13 32
Denmark * 105707 117367 113481 133962 110318 132231
Faroe Islands - - 981 833 442 497
France 23819 30122 30269 35177 28801 31505
Germany 24515 469 44377 44231 43707 51636
Netherlands 72344 70076 98859 84914 111302
Norway 119253 142002 134349 150183 134132 162594
Lithuania 9830 - - - -
Sweden 14092 15583 13184 16625 18518 19408
Ireland 68 183 127 868 515
UK (England) 2534 19287 18897 20485 16997 19591
UK (Scotland) 344 45119 48332 59240 49514 66005
UK (N. Ireland) 4794 6612 5948 - 3469 6916
Unallocated landings 321 3292 1516 8 0 0
Total landings 498501 507454 481611 559756 491693 602232
Discards/BMS - 31 - 170 - 96
Total catch 8 498501 507485 481611 559926 491693 602328
Parts of the catches that ha allocated to spring-spawning stocks
WBSS W 2095 452 2953 2205 1839 632 2164
Thames estuary ** : 63 20 10 10 1 0 10
Norw. spring spawn 9619 3150 2307 2191 216 83 310

* Including any by4g
** Landings fro
*** These catch
are not i ded i
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Table 12 Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. The “Wonderful Table”, which shows herring T. and catches by different fleets, areas, and stocks.
Weights are in thousand tonnes.
Year | 2007 [ 2008 | 2009 [ 2010 | 2011 [ 2012 | 201 4 | 2015 [ 2016 | 2017 | 2018 [ 2019

Subarea 4 and Division 7.d: TAC
Agreed Divisions 4.a—b 303.5| 174.6| 147.4| 149.0| 1735 418.3| 396.3| 461.2| 428.7| 534.5| 342.7
Agreed Divisions 4.c, 7.d 37.5 26.7 23.6 15.3 26.5 51.7 49.0 57.0 53.0 66.0 42.4
Bycatch ceiling in the small-mesh fishery * 31.9 18.8 16.0 13.6 16.5 13.1 15.7 13.4 11.4 9.7 13.2
CATCH (Subarea 4 and Division 7.d)
National catch divisions 4.a—b ** 326.8| 201.2| 145.0| 148.1| 191.7 465.9 439 | 514.0| 456.5| 556.9
Unallocated catch divisions 4.a—b 21.9 14.0 -1.1 0.0 . 3.3 1.5 0.0 0.0 0.0
Discard/slipping divisions 4.a—b *** 0.1 0.2 0.1 - - 0.0 - 0.1 - 0.0
Total catch divisions 4.a—b # 348.8 | 215.4| 143.9 384.2| 453.9| 469.2 | 440.5| 514.1| 456.5| 556.9
National catch divisions 4.c, 7.d ** 34.3 26.5 21.5 37.1 44.7 38.2 41.1 45.8 35.2 45.4
Unallocated catch divisions 4.c, 7.d 4.7 3.1 0.4 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0
Discard/slipping divisions 4.c, 7.d *** - - - - - - - - 0.1 - 0.1
Total catch divisions 4.c, 7.d 39.0 29.6 219 - L4267 40.4 44.7 38.2 41.1 45.8 35.2 45.5
Total catch Subarea 4 and Division 7.d as used by ICES # 387.8| 245.0| 165.8 6 . 218.4 | 424.6| 498.5| 507.5| 481.6| 559.9| 491.7| 602.3
CATCH BY FLEET/STOCK (Subarea 4 and Division 7.d) ## N
North Sea autumn spawners directed fisheries (A-fleet) 379.6| 236.3|, 1511 . 209.2 | 411.8| 489.9| 490.5| 471.5| 543.6| 484.1| 591.7
North Sea autumn spawners industrial (B-fleet) 7.1 8.6 . 8.9 10.6 8.1 14.0 7.9 14.5 7.0 8.5
North Sea autumn spawners in Subarea 4 and Division 7.d total 386.7 | 244.9 . 218.1| 422.5| 498.1| 504.5| 479.4| 558.1| 491.1| 600.2
Baltic-20—24-type spring spawners in Subarea 4 1.1 0.3 2.1 0.5 3.0 2.2 1.8 0.6 2.2
Coastal-type spring spawners 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Norw. spring spawners caught under a separate quota in Subarea 4 ### 0.7 12.2 9.6 3.2 2.3 2.2 0.1 0.3
Division 3.a: TAC

30.0 45.0 55.0 46.8 43.6 51.1 50.7 48.4 29.3

CATCH (Division 3.a)

Agreed herring TAC 69
Bycatch ceiling in the small-mesh fishery 1& 1.5 8.4 7.5 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7

National catch 38.2 38.8 37.3 20.0 27.7 31.2 28.9 27.8 29.9 26.8 233

Catch as used by ICES 38.2 38.8 37.3 20.0 27.7 31.2 28.9 27.8 29.9 26.8 23.3

CATCH BY FLEET/STOCK (Division 3.a) #

Autumn spawners human consumption (C-fleet) 9.2 5.1 12.0 6.6 7.8 11.8 9.5 10.2 4.1 7.4 3.2

Autumn spawners mixed clupeoid (D-fleet) 3.7 1.5 1.8 1.8 4.4 1.6 3.3 4.4 1.4 0.2 0.2

Autumn spawners in Division 3.a total 12.9 6.5 13.8 8.4 12.2 13.4 12.8 14.7 5.5 7.6 3.4

Spring spawners human consumption (C-fleet) 23.0 29.4 23.0 10.8 14.5 16.6 15.4 11.3 23.3 19.0 19.7

Spring spawners mixed clupeoid (D-fleet) 2.2 2.9 0.5 0.8 1.0 1.3 0.6 1.8 1.1 0.2 0.2

Spring spawners in Division 3.a total 25.2 32.3 235 11.6 15.5 17.9 16.1 13.1 24.4 19.2 19.9

North Sea autumn spawners: Total as used by ICE 406.5| 2579 | 168.4| 187.6| 226.5| 434.6| 511.4| 517.3| 494.1| 563.6| 498.7 | 603.5

* Divisions 4.a—b and EC zone of Division 2.a. ** ICES e ates. *** Incomplete, only some countries providing discard information. # Includes spring spawners not included in assessment. #* Based on
sum-of-products (number x mean weight-at-age). ## TheseWatches (including local fjord-type spring spawners) are taken by Norway under a separate quota south of 62°N and are not included in the
Norwegian North Sea catch figure.
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Summary of the assessment

Table 13

Published 29 May 2019

Herring in Subarea 4 and divisions 3.a and 7.d, autumn spawners. Assessment summary. Weights are in tonnes and
numbers in thousands. High and low refer to the 95% confidence intervals.

Recruitment | Recruitment | Recruitment . Total F
Year I High Low SSB* SSB High | SSB Low catch Low
1947 56498800 104247000 30620600 5499130 | 7710600 | 3921930 581760 0.081
1948 56131100 98747300 31906700 4474570 | 6233520 | 3211960 502100 0.083
1949 50827000 88745200 29110200 4340320 | 5971340 | 3154810 508500 0.092
1950 69744900 119042000 40862600 4292960 | 5835030 | 3158430 491700 0.098
1951 62253800 104884000 36950800 4110430 | 5561700 | 3037860 0.121
1952 59223700 98391500 35647800 4115720 | 5589640 | 3030460 0.122
1953 59817800 96289100 37160700 3893050 | 5314800 | 2851630 0.127
1954 57013600 90017000 36110400 3650060 | 5013480 | 2657420 0.141
1955 48110300 75188900 30783800 3546300 | 4846750 | 2594780 0.140
1956 35317100 54958400 22695300 3280040 | 4476450 | 2403400 0.144
1957 85860000 134146000 54954500 2960960 | 4022050 | 2179800 0.153
1958 32872400 50667000 21327400 2407650 | 3269200 0.162
1959 37590200 59428600 23776800 3582880 | 4768970 0.178
1960 15840000 24976400 10045700 2963110 | 3921680 0.158
1961 70192800 109205000 45117300 2853720 | 3699280 0.190
1962 31786100 48754400 20723400 1996940 | 2617690 627800 0.21
1963 42242300 63275900 28200500 2890980 | 3687540 716000 0.151
1964 44126900 65784400 29599500 2637470 871200 0.23
1965 21543000 32171000 14426100 2127520 1168800 0.39
1966 22437300 33033900 15239800 1627150 895500 0.41
1967 28707600 42082200 19583800 1030210 876347 695500 0.55
1968 29523400 43387400 20089600 572620 485464 717800 0.83
1969 13917600 20847600 9291190 401913 546700 0.74
1970 29134200 42817000 19824000 384571 563100 0.81
1971 22495300 32548300 15547300 327% 267550 520100 1.10
1972 15700700 22670500 10873700 408217 271597 497500 0.56
1973 7943080 11566800 5454630 359056 245365 484000 0.76
1974 14125100 20958600 9519630 400 239069 166314 275100 0.75
1975 3234710 4934190 2120580 31 139268 93368 312800 0.87
1976 4172730 6573140 997 203679 114926 174800 0.63
1977 5007480 8108990 103059 141752 74928 46000 0.27
1978 5351560 8911430 136726 185942 100538 11000 0.191
1979 10154900 16296600 . 180923 237243 137973 25100 . . 0.158
1980 15476300 22836900 104 198388 251510 156486 70764 0.192 0.24 | 0.151
1981 36915300 52651000 25882500 298043 378593 234631 174879 0.21 0.27 | 0.170
1982 58525600 44480600 416941 524289 331573 275079 0.189 0.24 | 0.151
1983 57946900 779200 636454 796554 508532 387202 0.23 0.29 | 0.190
1984 55810000 787, 9556200 1063320 | 1330060 850072 428631 0.30 0.37 0.25
1985 67271100 : 46873400 1161900 | 1429940 944100 613780 0.38 0.47 0.31
1986 81400100 56476300 1178760 | 1437020 966922 671488 0.36 0.44 0.29
1987 78363300 54934000 1401030 | 1709350 | 1148330 792058 0.35 0.42 0.29
1988 31394100 1834720 | 2234410 | 1506530 887686 0.33 0.40 0.27
1989 26470300 1875130 | 2222330 | 1582180 787899 0.32 0.38 0.26
1990 21947100 1977730 | 2334910 | 1675190 645229 0.26 0.31 0.22
1991 24507900 1749100 | 2059190 | 1485710 658008 0.28 0.34 0.24
1992 90180700 48296400 1367750 | 1616820 | 1157050 716799 0.32 0.38 0.26
1993 94922100 49507300 997149 | 1189430 835950 671397 0.36 0.43 0.30
1994 74387600 37595400 1062650 | 1269400 889581 568234 0.37 0.45 0.31
1995 85562400 43597800 1137470 | 1370830 943837 579371 0.32 0.39 0.26
1996 70175200 35941400 1257950 | 1511460 | 1046950 275098 0.184 0.23 | 0.146
1997 39918400 56237900 28334600 1422790 | 1702410 | 1189100 264313 0.168 0.21 | 0.136
1998 25190100 34931000 18165500 1667750 | 1976470 | 1407250 391628 0.192 0.23 | 0.157
1999 80033600 111046000 57682100 1714790 | 2031570 | 1447400 363163 0.185 0.22 | 0.152
ICES Advice 2019 10




ICES Advice on fishing opportunities, catch, and effort Published 29 May 2019
her.27.3a47d
Recruitment | Recruitment | Recruitment . Total F F F

Year (age wr 0) High Low e HSllH0 | SHILe catch (ages 2-6) | High Low
2000 54550900 75142200 39602300 1775680 | 2100910 | 1500790 388157 0.186 | 0.23 | 0.153
2001 101912000 143310000 72472200 2260930 | 2674460 | 1911340 374065 0.162 | 0.198 | 0.132
2002 49214200 68312700 35455200 2670350 | 3158820 | 2257420 394709 0.151 | 0.186 | 0.123
2003 27618600 38230200 19952400 2743140 | 3226430 | 2332250 482281 0.146
2004 32210600 44638800 23242600 2666900 | 3135620 | 2268250 587698 0.180
2005 29939000 41124700 21795800 2459490 | 2902650 | 2083990 663813 0.195
2006 27222200 37602000 19707700 2003190 | 2360540 | 1699930 514597 0.173
2007 31275800 43837900 22313500 1624270 | 1917500 | 1375890 406482 0.150
2008 29088800 40631700 20825100 1691050 | 1995140 | 1433300 257874 0.096
2009 47585200 66170000 34220200 1986850 | 2350940 | 1679150 0.054
2010 38129800 52689600 27593300 2103980 | 2504080 | 1767810 0.059
2011 34223700 47179100 24825800 2527300 | 2958370 | 2159040 0.077
2012 32791200 45369800 23699900 2682520 | 3140050 | 2291650 0.124
2013 40829500 57224100 29131900 2450180 | 2862150 | 2097510 0.146
2014 65480100 92267700 46469600 2382260 | 2786850 | 2036400 0.149
2015 17336500 24345300 12345500 2207600 | 2585800 0.152
2016 32864600 45448700 23764800 2596510 | 3067070 0.157
2017 20022400 28547600 14043100 2214970 | 2646910 0.145
2018 36780600 54181100 24968400 1870360 | 2303110 0.163
2019 26191200 47516200 14436800 | 1529000%

* At spawning time (September).
A Based on the assessment. The predicted 2019 SSB from the intermediate fo

@ plying an exact biomass removed by each fleet,
is 1 529 000 tonnes (see tables 2 and 3).

%

Measures for Herring in ICES Division Illa (Skagerrak
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