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Cod (Gadus morhua) in subareas 1 and 2 (Northeast Arctic)
ICES advice on fishing opportunities

ICES advises that when the Joint Norwegian—Russian Fisheries Commission management plan is applied, catches in 2021
should be no more than 885 600 tonnes.

Note: This advice sheet is abbreviated due to the Covid-19 disruption. The previous advice issued for 2020 is attached as
Annex 1.

Stock development over time
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Figure 1 Cod in subareas 1 and 2 (Northeast Arctic). Catch, recruitment, F, and SSB. Confidence intervals (95%) are indicated in

the plots for recruitment, F, and SSB. For this stock, Fmer ranges from 0.40 to 0.60 and there are three SSBugr values
(460 000 tonnes, 920 000 and 1 380 000 tonnes) which are not shown.

Stock and exploitation status

Table 1 Cod in subareas 1 and 2 (Northeast Arctic). State of the stock and the fishery relative to reference points.
Fishing pressure Stock size
2017 2018 2019 2018 2019 2020
Maximum sustainable MSY
. F Below Above trigger
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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

Table 2 Cod in subareas 1 and 2 (Northeast Arctic). Assumptions made for the interim year and in the forecast.
Variable Value Notes

Fages 5-10 (2020) 0.34 F status quo (Fsq = F2019); exploitation pattern from average of the last three years
SSB (2021) 1373 132 tonnes Based on fishing at Fq

Rage 3 (2020) 583 000 thousands | Recruitment model estimate

Rage3 (2021) 635 000 thousands | Recruitment model estimate

Rage 3 (2022) 512 000 thousands | Recruitment model estimate

Total catch (2020) 674 200 tonnes Fishing at Fsq
Table 3 Cod in subareas 1 and 2 (Northeast Arctic). Annual catch scenarios. All weights are in tonnes.

Basis Total catch (2021)[  Feotar (2021) SSB (2022) % SSB change * | % TAC change ** % Adw:i*change

ICES advice basis

Management 885600 0.47 1171141 -15 +20 +28
plan

Other scenarios

MSY approach: 774860 0.40 1257564 -8 +5 +12
Fmsy

Management 827606 0.43 1216341 -11 +12 +20
plan applied to

2020 advice™M

F=0 0 0 1898191 +38 -100 -100
F = Fa020 673954 0.3381 1337566 -3 -9 -2
Fpa 774860 0.40 1257564 -8 +5 +12
Flim 1236791 0.74 907720 -34 +68 +79

* SSB 2022 relative to SSB 2021.

** Advice value for 2021 relative to TAC 2020 (738000 tonnes).

*** Advice value for 2021 relative to the advice value for 2020 (689672 tonnes).

A Since SSB in 2021 is between 2 x Bp, = 920000 tonnes and 3 x By, = 1380000 tonnes, F = 0.4 x (1 + 0.5 x (1373 - 920)/460) = 0.597 is
used in the 3-year prediction, giving catches of 1059716, 866192, and 745559 tonnes in 2021, 2022, and 2023, respectively. The average
of this is 890489 tonnes. According to the harvest control rule (HCR), the maximum increase in TAC is limited by 20%, giving a catch of
885600 tonnes, which corresponds to an F of 0.47 in 2021.

AN Applying the 20% limitation to the 2020 advice and not to the 2020 TAC.

The advice this year is higher than the one given last year, mostly due to an upwards revision of age groups 5-10 in this
year’s assessment. These age groups make up most of the catches in the prediction.

Quality of the assessment
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Figure 2 Codin subareas 1 and 2 (Northeast Arctic). Historical assessment results. The 2016 assessment, prior to the benchmark

in 2017, is based on a different assessment model.
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History of the advice, catch, and management

Table 4 Cod in subareas 1 and 2 (Northeast Arctic). ICES advice, agreed TACs, the official and unreported landings, and ICES
catches. All weights are in tonnes.
Unreported
Catch Official landings
Year ICES advice corresponding to | Agreed TAC (included in | ICES catches
advice catches ICES
catches)
1987 | Gradual reductionin F 595000 560000 552000 523071
1988 F= 9.51; TAC (Advice November 1987, revised 530000 (320000~ 590000 459000 434939
advice May 1988) 360000) (451000)
1989 | Large reductionin F 335000 300000 348000 332481
1990 | F at Fiow; TAC 172000 160000 210000 25000 212000
1991 | F at Fiow; TAC 215000 215000 294000 50000 319158
1992 | Within safe biological limits 250000 356000 421000 130000 513234
1993 | Healthy stock 256000 500000 575000 50000 581611
1994 | No long-term gains in increased F 649000 700000 795000 25000 771086
1995 | No long-term gains in increased F 681000 700000 763000 739999
1996 | No long-term gains in increased F 746000 700000 759000 732228
1997 | Well below Fmed <993000 850000 792000 762403
1998 | F less than Fmeq 514000 654000 615000 592624
1999 | Reduce F to below Fp, 360000 480000 506000 484910
2000 | Increase B above B, in 2001 110000 390000 414870
2001 | High probability of SSB> By, in 2003 263000 395000 426471
2002 | Reduce F to well below 0.25 181000 395000 90000 535045
2003 | Reduce F to below Fy, 305000 395000 115000 551990
2004 | Reduce F to below Fg, 398000 486000 117000 606445
2005 Take into account coastal cod and redfish 485000 485000 166000 641276

bycatches. Apply catch rule.

2006 Take into account coastal cod and redfish 471000 471000 67100 537642
bycatches. Apply amended catch rule.

2007 Take into account coastal cod and redfish 309000 424000 41087 486883
bycatches. Fpa

5008 Take into account coastal cod and redfish 409000 430000 15000 464171
bycatches. Apply catch rule.

2009 Take into account coastal cod and redfish 473000 525000 0 523431
bycatches. Apply catch rule.

2010 Take into account coastal cod and redfish 577500 607000 0 609983
bycatches. Apply catch rule.

5011 Take into account coastal cod and redfish 203000 703000 0 219829
bycatches. Apply catch rule.

2012 Take into account coastal cod and redfish 751000 751000 0 727663
bycatches. Apply catch rule.

- —
2013 Take into account coastal cod and S. marinus 940000 1000000 0 966209
bycatches. Apply catch rule.

i H AN
2014 Take into account coastal cod and S. marinus 993000 993000 0 986449
bycatches. Apply catch rule.

ICES Advice 2020 3
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Unreported
Catch Official landings
Year ICES advice corresponding to | Agreed TAC (included in | ICES catches
. catches
advice ICES
catches)
2015 Take into account coastal cod and S. norvegicus 894000 894000 0 364384
bycatches. Apply catch rule.
2016 Take into account coastal cod and S. norvegicus 805000 894000 0 849422
bycatches. Apply catch rule.
5017 Take into account coastal cod and S. norvegicus < 805000 890000 A 0 868276
bycatches. Apply management plan.
Take into account coastal cod and S. norvegicus
2018 712000 775000 0 778627
bycatches. Apply management plan.
Take into account coastal cod and S. norvegicus
2019 674678 725000 0 692609
bycatches. Apply management plan.
2020 | Apply management plan <689672 738000
2021 | Apply management plan < 885600

A The 2017 TAC was set according to the new management plan agreed by JNRFC in October 2016.
AN Until 2014 this species was named Sebastes marinus, thereafter Sebastes norvegicus.

Table 5 Cod in subareas 1 and 2 (Northeast Arctic). Catches inside and outside the NEAFC Regulatory Area (RA) as estimated
by ICES.
Year Inside the NEAFC RA Outside the NEAFC RA Total catches Proportion inside the
(tonnes) (tonnes) (tonnes) NEAFC RA (%)
2017 1224 867052 868276 0.14%
2018 1726 776901 778627 0.22%
2019 1094 691515 692609 0.16%

Summary of the assessment

Table 6 Cod in subareas 1 and 2 (Northeast Arctic). Assessment summary. High and low refer to 95% confidence bounds.
Weights are in tonnes.
Recruitment Spawning-stock biomass Total Fishing mortality
Year Real;lér’g;ent High Low SSB High Low catch (ages High Low
thousands tonnes tonnes 5-10)
1946 1423343 2100554 964463 990609 | 1150256 853120 706000 0.21 | 0.27 | 0.166
1947 617235 890382 427882 | 1021068 | 1192210 874494 882017 0.32 | 0.39 0.25
1948 404564 597798 273792 837031 985149 711183 774295 0.31 | 0.39 0.25
1949 576298 825156 402492 624864 721652 541058 800122 0.36 | 0.45 0.30
1950 875549 1246386 615047 562163 642582 491808 731982 0.38 | 0.46 0.31
1951 2469380 3506080 1739218 511069 590260 442503 827180 0.43 | 0.52 0.35
1952 2328260 3305949 1639709 498837 582336 427311 876795 0.52 | 0.63 0.43
1953 2588386 3691480 1814921 395700 460298 340168 695546 0.40 | 0.48 0.33
1954 850213 1204269 600250 409262 470877 355708 826021 0.42 | 0.51 0.34
1955 388395 550553 273999 331294 377548 290706 | 1147841 0.50 | 0.61 0.42
1956 743782 1052438 525648 284209 324154 249186 | 1343068 0.61 | 0.74 0.51
1957 1416452 2001691 1002321 206967 236487 181133 792557 0.53 | 0.64 0.43
1958 1032979 1459754 730976 204255 235592 177087 769313 0.53 | 0.64 0.44
1959 1326289 1875643 937834 442905 519121 377879 744607 0.53 | 0.64 0.44
1960 1481044 2095569 1046728 402781 473415 342685 622042 0.51 | 0.62 0.42
1961 1528761 2153563 1085229 405816 470624 349933 783221 0.65 | 0.77 0.54
1962 1250787 1756778 890532 319994 371317 275765 909266 0.76 | 0.90 0.64
1963 839041 1185072 594048 214337 249207 184345 776337 0.87 | 1.03 0.74
1964 482566 687621 338661 192205 224277 164719 437695 0.68 | 0.81 0.56
1965 904964 1281380 639124 106572 123434 92013 444930 0.56 | 0.67 0.46
1966 1901765 2700780 1339135 121928 141343 105179 483711 0.51 | 0.61 0.42
1967 1264851 1795547 891009 133496 155529 114584 572605 0.54 | 0.65 0.45
1968 186263 262970 131931 228850 263065 199085 | 1074084 0.58 | 0.70 0.48
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Recruitment Spawning-stock biomass Total Fishing mortality
Year Ref}:\t;lérg;ent High Low SSB High Low catch (a;es High Low
thousands tonnes tonnes 5-10)

1969 110972 157318 78279 151247 175617 130258 | 1197226 0.76 | 0.90 0.64
1970 213425 301223 151217 230661 269961 197081 933246 0.70 | 0.83 0.58
1971 388223 548370 274846 319457 383875 265849 689048 0.59 | 0.71 0.48
1972 992240 1395943 705287 365215 444895 299806 565254 0.69 | 0.83 0.58
1973 1870935 2644876 1323463 324433 396599 265399 792685 0.61 | 0.73 0.51
1974 642931 901295 458630 159570 193448 131624 | 1102433 0.64 | 0.76 0.53
1975 598946 839317 427415 130495 149110 114203 829377 0.64 | 0.76 0.53
1976 612521 859406 436560 167868 193899 145331 867463 0.66 | 0.79 0.55
1977 374504 520959 269221 352518 424426 292792 905301 0.81 | 0.96 0.68
1978 625994 869790 450533 234876 290287 190042 698715 0.97 | 1.14 0.83
1979 209854 289486 152128 165182 202907 134471 440538 0.78 | 0.93 0.66
1980 129779 176968 95173 102563 122118 86139 380434 0.78 | 0.92 0.66
1981 160267 216090 118865 151331 176662 129633 399038 0.77 | 0.91 0.65
1982 176481 233915 133149 309233 368826 259269 363730 0.81 | 0.96 0.69
1983 157359 208302 118875 280971 333245 236896 289992 0.78 | 0.92 0.66
1984 415597 544191 317390 227446 263939 195998 277651 0.89 | 1.04 0.75
1985 564693 738775 431631 187581 217374 161871 307920 0.79 | 0.94 0.67
1986 1123445 1473307 856664 162605 187430 141068 430113 0.91 | 1.06 0.77
1987 330792 433151 252622 110373 127635 95445 523071 1.02 | 1.19 0.88
1988 300608 394961 228796 179294 209705 153293 434939 0.95 | 1.11 0.82
1989 190122 248402 145515 234927 275029 200672 332481 0.65 | 0.77 0.54
1990 156070 207264 117520 332203 393106 280736 212000 0.37 | 0.45 0.30
1991 398889 521675 305002 706951 829500 602508 319158 0.32 | 0.39 0.26
1992 744428 976376 567582 909485 | 1054425 784469 513234 0.45 | 0.55 0.37
1993 935483 1222848 715648 777317 895019 675094 581611 0.58 | 0.69 0.48
1994 738692 970493 562255 592996 675603 520490 771086 0.80 | 0.94 0.68
1995 503553 658814 384882 524650 601541 457587 739999 0.78 | 0.93 0.66
1996 416490 547961 316563 547659 640193 468500 732228 0.77 | 0.91 0.65
1997 679661 887396 520555 544858 649983 456736 762403 0.95 | 1.11 0.81
1998 969301 1269385 740157 377941 450954 316749 592624 0.96 | 1.12 0.82
1999 550901 719923 421562 282913 335359 238669 484910 0.96 | 1.12 0.82
2000 678770 889079 518208 239293 275205 208066 414868 0.82 | 0.97 0.70
2001 557105 729600 425392 364097 422441 313811 426471 0.71 | 0.84 0.60
2002 413451 540370 316341 507144 590392 435635 535045 0.66 | 0.78 0.55
2003 698613 906602 538339 596107 692756 512942 551990 0.58 | 0.70 0.48
2004 249125 317952 195197 709766 825923 609944 606445 0.72 | 0.86 0.61
2005 635063 811017 497283 614977 711271 531719 641276 0.72 | 0.86 0.61
2006 541999 695574 422331 601333 689002 524820 537642 0.66 | 0.79 0.56
2007 1423088 1823263 1110744 651662 745992 569260 486883 0.46 | 0.55 0.37
2008 1250005 1609604 970743 687443 786045 601209 464171 0.32 | 0.39 0.26
2009 708305 921482 544444 | 1095497 | 1242579 965824 523430 0.27 | 0.34 0.22
2010 288945 377755 221014 | 1396260 | 1586126 | 1229122 609983 0.28 | 0.35 0.22
2011 480333 633726 364069 | 2011119 | 2295822 | 1761722 719830 0.27 | 0.34 0.22
2012 569721 735307 441424 | 2328107 | 2672658 | 2027974 727663 0.24 | 0.31 | 0.194
2013 640235 831812 492782 | 2639228 | 3046562 | 2286356 966209 0.27 | 0.34 0.22
2014 777674 1024031 590584 | 2499243 | 2908432 | 2147624 986449 0.30 | 0.37 0.24
2015 454913 593029 348964 | 2059938 | 2420472 | 1753106 864384 0.32 | 0.39 0.26
2016 303634 407868 226038 | 1689689 | 2012735 | 1418492 849422 0.32 | 0.40 0.26
2017 836999 1143457 612675 | 1845399 | 2191815 | 1553734 868276 0.36 | 0.45 0.29
2018 541513 804341 364568 | 1593377 | 1941732 | 1307518 778627 0.37 | 0.48 0.29
2019 674702 1042267 436763 | 1677851 | 2104714 | 1337562 692609 0.34 | 0.46 0.25
2020 583000* 1367961 | 1839549 | 1017269

* Recruitment model estimate.
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Sources and references

ICES. 2020. Arctic Fisheries Working Group (AFWG). ICES Scientific Reports. 2:52. http://doi.org/10.17895/ices.pub.6050

Recommended citation: ICES. 2020. Cod (Gadus morhua) in subareas 1 and 2 (Northeast Arctic). In Report of the ICES
Advisory Committee, 2020. ICES Advice 2020, cod.27.1-2. https://doi.org/10.17895/ices.advice.5909.
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Annex 1

ICES Advice on fishing opportunities, catch, and effort lCES Intematioral Couneil for
Arctic Ocean, Barents Sea, and Norwegian Sea ecoregions fepoemmeese
Published 13 June 2019 CIEM =

Cod (Gadus morhua) in subareas 1 and 2 (Northeast Arctic)

ICES advice on fishing opportunities

ICES advises that when the Joint Russian—Norwegian Fisheries Commission management plan is appli es in 2020

should be no more than 689 672 tonnes.

Q»

Stock development over time

The spawning-stock biomass (SSB) has been above MSY Brigger since 2002. The SSB reached 2
a downward trend. Fishing mortality (F) was reduced from well above Fiim in 1997 to below F
Fmsy until 2018 when it increased to slightly above Fusy. There has been no strong re
year classes.

i Catches . Recruitme{X'(age 3)
1.24 o
= S 3
o £ >
— =
E 0.8 £
£ E 2
g 089 £
g g
= 0.4 =
8 g ! ‘”MI]»
lill ] |
od | G ||||||||||
1946 1956 1966 1976 1986 1996 2006 2016 @ 1966 1976 1986 1996 2006 2016
SSB
14
-—-- Blim
1'2_ ....... ma
- 14 —— MSYBtrigger
= £
o 081 =
£ 0.5 £
2 2
0.4 w
0.24 ‘\. ,/\-x
____W___M __________
1846 1956 1966 1976 1986 2016 1946 1956 1966 1976 1986 1996 2006 2016
Figure 1 Cod in subareas 1 and 2 Arctic). Catch, recruitment, F, and SSB. Recruitment, F, and SSB have confidence
intervals (95%) in the plot. For<@is stock, Fmer ranges from 0.40 to 0.60 (not shown) and there are two SSBugr values
(460 000 tonnes 000 tonnes).

Stock and exploitation stat

ICES assesses that fihing ssur? on the stock is above Fusy and between Fpa and Fim, while the spawning stock size is
above MSY Btrigger, Bp z&

Table 1 i reas 1 and 2 (Northeast Arctic). State of the stock and fishery relative to reference points.
Fishing pressure Stock size

2016 2017 2018 2017 2018 2019

Frasy 0 O e Above MSY By oo 0 o O Above trigger
FoarFiim 0 O Increased risk BoaBlim 0 0 0 Full reproductive capacity
Fvar 0 O o Below Buar o o O Above

Managementplan

ICES Advice 2019 — cod.27.1-2 — https://doi.org/10.17895/ices.advice.4710
ICES advice, as adopted by its Advisory Committee (ACOM), is developed upon request
by ICES clients (European Union, NASCO, NEAFC, and Norway). 1
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Catch scenarios

Table 2 Cod in subareas 1 and 2 (Northeast Arctic). Assumptions made for the interim year and in the forecast.
Variable Value Notes
Fages 5-10 (2019) 0.42 | F status quo (Fsq; 2018); exploitation pattern from average ree years
SSB (2020) 1227 387 tonnes | Based on fishing at Fsq
Rage 3 (2019) 660000 thousands | Recruitment model estimate
Rage 3 (2020) 524 000 thousands | Recruitment model estimate
Rage 3 (2021) 644 000 thousands | Recruitment model estimate
Total catch (2019) 687 500 tonnes | Fishing at Fsq

Table 3 Cod in subareas 1 and 2 (Northeast Arctic). Annual catch scenarios. All weights 3

Basis T°(t;égzt;h Frotal (2020) SSB(2021) | % SSB change * R change *+ | % Advice change
ICES advice basis
Management plan A | 689672 | 0.47 | 1056 392 | -14 | -5 | 2
Other scenarios
MSY approach: Fysy 603 541 0.40 1127500 /'S -8 =17 -11
F=0 0 0 1652231 -100 -100
F = F019 630101 0.42 1105 457 -13 -7
Fpa 603 541 0.40 1127500 -8 -17 -11
Fiim 971521 0.74 831987 -32 34 44

* SSB 2021 relative to SSB 2020.

** Advice value for 2020 relative to TAC 2019 (725 000 tonnes).

*** Advice value for 2020 relative to the advice value for 2019 (674 678 )

A Since SSB in 2020 is between 2 x By, = 920 000 tonnes and 3 x 5 1 004'tonnes, F = 0.4 x (1+0.5 x (1227-920)/460) = 0.533 is
used in the 3-year prediction, giving catches of 761 080, 674 767, angrS 66 tonnes in 2020, 2021, and 2022, respectively. The average
catch over the 3-year period is thus 689 672 tonnes, which cgres W F of 0.47 in 2020.

The advice for 2020 is very similar to the advice for 201 \

@ he basis of the advice.

Basis of the advice

Table 4 Cod in subareas 1 and 2 (Northegst
Advice basis Joint Russian—Norwegiag\rishe ommission management plan

At the 46th meeting of oint Russian—Norwegian Fisheries Commission (JRNFC) in October 2016, the

previously used ma nt#lan was amended, and the current plan is as follows:

The TAC is calculat e average catch predicted for the coming 3 years, using the target level of
exploitation (Fy).

The targe
the fo

- if SS§< Bpallhen Fy = SSB / Bpa X Fusy;
N < ZXBpa, then Fer = FMSY;
2 < SSB < 3 x Bpg, then Fy = Fumsy x (1 + 0.5 x (SSB — 2 x Bpa) / Bpa);
SB 2 3 x By, then Fir = 1.5 x Fusy;
Fumsy = 0.40 and By, = 460 000 tonnes.
If the spawning-stock biomass in the present year, the previous year, and each of the three years of prediction
above By, the TAC should not be changed by more than £20% compared with the previous year’s TAC. In
this case, Fir should however not be below 0.30.

Management plan

In 2014, JNRFC decided that from 2015 onwards, Norway and Russia can transfer to or borrow from the
following year up to 10% of the country's quota.

ICES evaluated this harvest control rule in 2016 (ICES, 2016) and concluded that it is precautionary.

ICES Advice 2019 2
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Quality of the assessment

There are some conflicting signals from the different surveys and catch-at-age data. This increases the uncertainty of the
assessment.

ent; this
sharply

An increasing proportion of older fish in the stock is outside the age range in the survey data used in t
may require a revision of the model tuning. The estimated selectivity-at-age is dome-shaped with
decreasing above age 12, which is not currently informed by survey data. These issues were inv

2019a). However, no adequate solution was found so it will have to be investigated further at the riext hmark.

The Russian bottom trawl survey was not conducted in 2018 and the joint ecosystem s % a complete lack of
coverage in southeastern part of the survey area. This adds uncertainty to the assessm i ear.

The sampling level from commercial catches was reduced around 2010 and remained at g lowfr level in the following
years, but has improved in 2016-2018.

SSB (million t} F (ages 5-10) Recruitment (age 3}
3 1.4
25l 1.2
‘I i
2_
0.84
15 =TT T
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1 4
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0.54 024
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Figure 2 Cod in subareas 1 and 2 (Northeast Arctic). Ftorica? assessment results. The assessments prior to the benchmark in
2017 (first two black lines) are based o i t model. Final year recruitment values in the plot are assumed.

Issues relevant for the advice

Fisheries targeting Northeast Arctic (NEA) take a bycatch of golden redfish (Sebastes norvegicus), and the bycatch of

the latter species is still above any sustaj level. Measures to minimize bycatch are essential.
Bycatch of coastal cod should be kept a possible in order to promote rebuilding of the coastal cod (Gadus morhua)
stock.

Reference points

Table 5 Cod in subgieas 1 §»d 2 (Northeast Arctic). Reference points, values, and their technical basis.
Framework ['S Value Technical basis Source
460000t | Bp,, and lower trigger point in HCR ICES (2003)
MSY L
approac 0.40 | Long-term simulations ICES (2005)
220000t | Change point regression ICES (2003)

The lowest SSB estimate having >90% probability of

460 000 t -
remaining above Bjim

ICES (2003)

Precautionary

appr Fiim 0.74 | F corresponding to an equilibrium stock = Bjim ICES (2003)
- - - . -

Foo 0.40 :’:ni:ilfi:egs;;s\s’\:lg::te having >90% probability of ICES (2003)

Manageme SSBmgt 460 ggg ng‘: Two-step (double hockey-stick) HCR, see Table 4 ICES (2017a)

plan Frogt 0.40-0.60 | Two-step (double hockey-stick) HCR, see Table 4 ICES (20172)
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Basis of the assessment

Table 6 Cod in subareas 1 and 2 (Northeast Arctic). Basis of the assessment and advice.

ICES stock data category 1 (ICES, 2018).

Assessment type Age-based analytical assessment (SAM; ICES, 2019a) that uses catches in the model ggmiga.the forecast.
Commercial catches (international landings, ages and length frequencies from cd ing); four
survey indices (Joint bottom trawl survey Barents Sea, Feb—Mar (BS-NoRu-Q1 ( dintiacoustic

Input data survey Barents Sea and Lofoten, Feb—Mar (BS-NoRu-Q1 (Aco)); Russian botto wl sur October—
December (RU-BTr-Q4)); Joint Ecosystem survey (Eco-NoRu-Q3 (Btr)); annual ity data from the
four surveys; natural mortalities from annual stomach sampling.

Discards and bycatch Discarding is considered negligible in recent years. Bycatch is included.

Indicators None.

Other information Last benchmarked in 2017 (ICES, 2017b).

Working group Arctic Fisheries Working Group (AFWG).

Information from stakeholders

There is no additional available information.
L 4
History of the advice, catch, and management \

Table 7 Cod in subareas 1 and 2 (Northeast Arctic). ICES advice, agree , and the official and ICES catches. All weights are
in tonnes.
Catch Official Unreported
Year ICES advice ' eed [AC I ICES catches| landings (included
‘ in ICES catches)
1987 | Gradual reduction in F 595000 560000 552000 | 523071
F =0.51; TAC (Advice November 1987, revised 590000
1988 | dvice May 1988) (32@900- " (451000) 459000 434939
1989 | Large reductionin F e 300000 348000 332481
1990 | F at Fiow; TAC 160000 210000 212000 25000
1991 | F at Fiow; TAC 215000 215000 294000 319158 50000
1992 | Within safe biological limits 50000 356000 421000 513234 130000
1993 | Healthy stock 256000 500000 575000 581611 50000
1994 | No long-term gains in increased F 649000 700000 795000 771086 25000
1995 | No long-term gains in increased F 681000 700000 763000 739999
1996 | No long-term gains in increased F 746000 700000 759000 732228
1997 | Well below Fpeqd < 993000 850000 792000 762403
1998 | F less than Fed 514000 654000 615000 592624
1999 | Reduce F to below Fg, 360000 480000 506000 484910
2000 | Increase B above B, in 2001 110000 390000 414870
2001 | High prob. of SSB >Bp, in 2 263000 395000 426471
2002 | Reduce F to well below 0. 181000 395000 535045 90000
2003 | Reduce F to below F, 305000 395000 551990 115000
2004 398000 486000 606445 117000
2005 and redfish 485000 | 485000 641276 166000
2006 cod and redfish 471000 | 471000 537642 67100
bycatc ended catch rule.
2007 | 12keintC vastal cod and redfish 309000 | 424000 486883 41087
bycatc
Takei t coastal cod and redfish 409000 430000 464171 15000
vply catch rule.
2009 ount coastal cod and redfish 473000 525000 523431 0
ches. Apply catch rule.
2010 into account coastal cod and redfish 577500 607000 609983 0
bycatches. Apply catch rule.
2011 Take into account coastal cod and redfish 703000 703000 719829 0
bycatches. Apply catch rule.
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Catch Official Unreported
Year ICES advice corresponding to | Agreed TAC ICES catches|landings (included
. catches .
advice in ICES catches)
2012 Take into account coastal cod and redfish 751000 751000 727663 0
bycatches. Apply catch rule.
2013 Take.mto account coastal cod and S. 940000 1000000
marinus M bycatches. Apply catch rule.
2014 Takgmto account coastal cod and S. 993000 993000
marinus™ bycatches. Apply catch rule.
2015 Take |n'to account coastal cod and S. 894000 894000
norvegicus bycatches. Apply catch rule.
2016 Take |nFo account coastal cod and S. 305000 894000
norvegicus bycatches. Apply catch rule.
Take into account coastal cod and S.
2017 | norvegicus bycatches. Apply management <805000 890000
plan.
Take into account coastal cod and S.
2018 | norvegicus bycatches. Apply management 712000 775000 778627 0
plan.
Take into account coastal cod and S.
2019 | norvegicus bycatches. Apply management 674678 72500
plan
2020 | Apply management plan <689672

A 2017 TAC was set according to the new management plan agreed by JNRFC i
AN Until 2014 this species was named Sebastes marinus, thereafter Sebastes nc

History of the catch and landings

Table 8

Cod in subareas 1 and 2 (Northeast Arctic). Catc

016.

jion by fleet in 2018 as estimated by ICES.

Catch (2018)

71% demersal trawls

Discards

29% other gear types

778 627 tonnes

Discarding is considered

to be negligible

Table 9 Cod in subareas 1 and 2 (Northeast oty of commercial landings by country. All weights are in tonnes.
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268377 - 158113 325780 1212 | 783221

225615 - 175020 476760 245 | 909266

205056 | 108 129779 417964 -| 775577

149878 - 94549 180550 585 | 437695

197085 - 89962 152780 816 | 444930

203792 - 103012 169300 121 | 483704

218910 - 87008 262340 6 | 572605

255611 - 140387 676758 - | 1074084

305241 | 7856 231066 612215 133 | 1197226

377606 | 5153 181481 276632 - | 933246

407044 | 1512 80102 144802 215 | 689048

394181 | 892 58382 96653 166 | 565287

285184 | 843 78808 387196 276 | 792686

287276 | 9898 90894 540801 38453 | 1102434

277099 | 7435 101843 343580 19368 | 829377

1976 | 11511 | 20941 | 8946 | 24369 344502 | 6986 89061 343057 18090 | 867463

1977 | 9167 | 15414 | 3463 | 12763 388982 | 1084 86781 369876 17771 | 905301
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1978 9092 | 9394 | 3029 | 5434 363088 | 566 35449 267138
1979 6320 | 3046 547 | 2513 294821 15 17991 105846 440538
1980 9981 1705 233 1921 232242 3 10366 115194 789 | 380434
1981 | 12825 | 3106 298 | 2228 277818 - | 399037
1982 | 11998 761 302 | 1717 287525 -| 363730
1983 | 11106 126 473 | 1243 234000 - | 289992
1984 | 10674 11 686 | 1010 230743 -| 277651
1985 | 13418 23 | 1019 | 4395 211065 4330 | 307920
1986 | 18667 591 1543 | 10092 232096 3505 | 430113
1987 | 15036 1 986 | 7035 268004 2515 | 523071
1988 | 15329 | 2551 605 | 2803 223412 1862 | 434939
1989 | 15625 | 3231 326 | 3291 158684 134593 | 7802 1273 | 3324381
1990 | 9584 592 169 | 1437 88737 74609 | 7950 510 | 187000
1991 | 8981 126226 19427*** | 3677 3278 | 269158
1992 | 11663 168460 120 182315 | 6217 1209 | 383234
1993 | 17435 221051 6 244860 | 8800 3907 | 531611
1994 | 22826 318395 579 291925 | 14929 | 28568 | 746086
1995 | 22262 16329 296158 | 15505 15742 | 739999
1996 | 17758 16061 305317 | 15871 14851 | 732228
1997 | 20076 18066 313344 | 17130 13303 | 762403
1998 | 14290 14294 244115 | 14212 8217 | 592624
1999 | 13700 11315 210379 | 8994 5898 | 484910
2000 | 13350 9165 166202 | 8695 5115 | 414870
2001 | 12500 8698 183572 | 9196 5225 | 426471
2002 | 15693 8977 184072 | 8414 5484 | 445045
2003 | 19427 8711 182160 | 7924 6149 | 436990
2004 | 19226 14004 201525 | 11285 6082 | 489445
2005 | 16273 207825 10744 200077 | 9349 7660 | 475276
2006 | 16327 201987 10594 203782 | 9219 6271 | 470527
2007 | 14788 199809 9298 186229 | 9496 5101 | 445796
2008 | 15812 196598 8287 190225 | 9658 7336 | 449171
2009 | 16905 224298 8632 229291 | 12013 7442 | 523431
2010 | 15977 264701 9091 267547 | 12657 9185 | 609983
2011 | 13429 331535 8210 310326 | 13291 | 17354~ | 719829
2012 | 17523 315739 11166 329943 | 12814 | 11081 | 727663
2013 | 13833 438734 12536 432314 | 15042 15263 | 966209
2014 | 33298 431846 14762 433479 | 16378 | 13243 | 986449
2015 | 26568 377983 11778 381778 | 19905 9880 | 864384
2016 | 24084 348949 13583 394107 | 14640 | 15139 | 849422
2017 | 2863 357419 16731 396180 | 14414 | 13802 | 868276
2018* | 2615 66 333539 11533 340364 | 13143 14071 | 778627
* Provi g ;
** uss 1.
*** InclucBaltic countries.
A ncludes pecified EU catches.
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Summary of the assessment

Table 10 Cod in subareas 1 and 2 (Northeast Arctic). Assessment summary. High and low refer to 95% confidence bounds.
Weights are in tonnes.

Recruitment Recruitment | Recruitment SSB SSB Total F F
Year (Age 3; High Low >SB High Low catch (ag Low
thousands) 5—
1946 1416931 2084275 963258 990849 | 1150017 853710 706000 .21 0.166
1947 619134 890193 430610 | 1021359 | 1192407 874848 882017 0.39 0.25
1948 409903 604760 277831 837151 985302 711276 0.39 0.25
1949 578971 826568 405542 624676 721421 540905 0.45 0.30
1950 878251 1246668 618709 561970 642269 491711 0.46 0.31
1951 2464249 3488962 1740495 511078 590146 442603 0.52 0.35
1952 2319857 3285337 1638108 499222 582760 427660 0.63 0.43
1953 2577947 3667153 1812254 396048 460645 340510 0.48 0.32
1954 849308 1199806 601201 409556 471192 355982 0.51 0.34
1955 388276 548915 274648 331358 377610 2907 0.61 0.42
1956 745369 1052079 528074 284149 324075 0.74 0.51
1957 1420132 2002036 1007362 206883 236346 0.64 0.43
1958 1029039 1450796 729890 204280 235571 769313 0.53 0.64 0.44
1959 1323764 1867907 938136 442991 744607 0.53 0.64 0.44
1960 1478093 2087027 1046828 402990 4736 342882 622042 0.51 0.62 0.42
1961 1526684 2145820 1086189 406033 47 350085 783221 0.65 0.77 0.54
1962 1250450 1751933 892514 320206 5920 909266 0.76 0.90 0.64
1963 842509 1186962 598016 214441 8 184392 776337 0.87 1.03 0.74
1964 485216 689826 341295 192096 : 164623 437695 0.68 0.81 0.56
1965 907526 1281777 642548 91984 444930 0.56 0.67 0.46
1966 1899526 2691000 1340840 105199 483711 0.51 0.61 0.42
1967 1262674 1788385 891500 114626 572605 0.54 0.65 0.45
1968 186334 262396 132320 199179 | 1074084 0.58 0.70 0.48
1969 111350 157460 78742 175724 130291 | 1197226 0.76 0.90 0.64
1970 213861 301051 15192 269945 197038 933246 0.70 0.83 0.58
1971 389450 548773 3 383801 265696 689048 0.59 0.71 0.48
1972 994529 1396112 365182 445026 299663 565254 0.69 0.83 0.58
1973 1862348 2627469 324238 396393 265218 792685 0.61 0.73 0.51
1974 641060 896711 159552 193454 131591 | 1102433 0.64 0.76 0.53
1975 598801 837413 130574 149215 114261 829377 0.64 0.76 0.53
1976 609951 854130 9 167876 193910 145338 867463 0.66 0.79 0.55
1977 373618 518397 352518 424508 292737 905301 0.81 0.96 0.68
1978 627373 869090 2884 234824 290314 189940 698715 0.97 1.14 0.83
1979 209981 288852 645 165128 202885 134398 440538 0.78 0.93 0.66
1980 129936 §766 95549 102622 122218 86169 380434 0.78 0.92 0.66
1981 159985 119009 151677 177114 129893 399038 0.77 0.91 0.65
1982 174971 132292 310238 370099 260059 363730 0.81 0.96 0.69
1983 156432 118433 281458 333926 237234 289992 0.78 0.92 0.66
1984 00521 316683 227619 264207 196098 277651 0.89 1.04 0.75
1985 427566 187504 217338 161765 307920 0.79 0.94 0.67
1986 855080 162209 187009 140699 430113 0.90 1.06 0.77
1987 427421 250756 110255 127519 95329 523071 1.02 1.19 0.88
390308 227260 179367 209808 153343 434939 0.95 1.11 0.82
246191 144969 234248 274180 200132 332481 0.65 0.78 0.54
206305 117419 331888 392447 280673 212000 0.37 0.45 0.30
516859 303639 706539 828671 602407 319158 0.32 0.39 0.26
962564 562217 908683 | 1053507 783768 513234 0.45 0.55 0.37
1993 927910 1210042 711560 775845 893534 673657 581611 0.58 0.69 0.48
1994 732611 960039 559059 591364 673928 518916 771086 0.80 0.94 0.68
1995 500001 652732 383007 523318 600113 456350 739999 0.78 0.93 0.66
1996 410747 539484 312731 546404 638842 467342 732228 0.77 0.91 0.65
1997 671971 875229 515917 544203 649349 456084 762403 0.95 1.11 0.81
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Recruitment Recruitment | Recruitment SSB SSB Total F F F
Year (Age 3; High Low >SB High Low catch (ages High Low
thousands) 5-10)

1998 956873 1250029 732467 377854 451007 316566 592624 0.96 1.12 0.82
1999 544727 709982 417936 283058 335687 238680 484910

2000 672798 878886 515035 239037 274976 207795 414868

2001 551468 720336 422188 363501 421776 313279 426471

2002 409501 533845 314119 505998 589069 434641 535045

2003 694292 898917 536247 595218 691746 512159 551990 0.69 0.48
2004 247602 315559 194280 709114 825369 609234 0.86 0.60
2005 633125 807598 496346 615647 712288 532118 0.86 0.61
2006 542436 695692 422942 602187 690172 525419 0.79 0.55
2007 1421853 1819884 1110877 653169 747807 570508 0.55 0.37
2008 1248669 1606959 970264 688680 787689 602116 0.39 0.26
2009 710394 924396 545934 | 1099774 | 1248066 969102 0.34 0.22
2010 289761 379050 221504 | 1398250 | 1589287 | 1230176 0.35 0.22
2011 479622 632983 363418 | 2012786 | 2298986 | 17622 0.34 0.21
2012 563238 727415 436115 | 2334475 | 2682430 0.31 | 0.192
2013 628109 818157 482207 | 2645872 | 3058550 4922 . 0.34 0.22
2014 745585 988206 562531 | 2507946 | 2923560 986449 0.30 0.37 0.24
2015 426911 565443 322320 | 2071319 | 2442416 864384 0.32 0.40 0.26
2016 269656 373249 194814 | 1700333 | 20404¢ 1416943 849422 0.33 0.41 0.26
2017 724455 1043468 502972 | 1821497 | 220344 05618 868276 0.39 0.50 0.30
2018 431988 714064 261341 | 1525907 | 1944 97598 778627 0.42 0.59 0.30
2019 660000 1495633
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