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Greenland halibut (Reinhardtius hippoglossoides) in subareas 1 and 2 (Northeast Arctic)

ICES advice on fishing opportunities

ICES advises that when the precautionary considerations are applied, catches in 2021 should be no more than 23 000 tonnes.
Note: The analyses for this advice sheet have not been updated due to the Covid-19 disruption. This advice sheet is abbreviated.
The advice given in 2019 for 2020 remains valid and is rolled over for 2021. The previous advice issued for 2020 is attached as

Annex 1.

History of the advice, catch, and management

Table 11 Greenland halibut in subareas 1 and 2. ICES advice, TACs, and official catches. All weights are in tonnes.
. Catches Agreed TAC—  [TAC - EU zone in ICES i

Year ICES advice co:lfzzt\)/?c(:ng Nogrway/JNRFC subareas 2 and 6 A Official catches

1987 Precautionary TAC - - 19112
1988 No decrease in SSB 19000 - 19587
1989 F =F(87); TAC 21000 - 20138
1990 F = F(89); TAC 15000 - 23183
1991 ;:tttg;";d; TAC; improved expl. 9000 ) 33320
1992 Rebuild SSB (1991) 6000 7000* 8602
1993 TAC 7000 7000* 11933
1994 F<0.1 < 12000 11000* 9226
1995 No fishing 0 2500** 11734
1996 No fishing 0 2500** 14347
1997 No fishing 0 2500%* 9410
1998 No fishing 0 2500%* 11893
1999 No fishing 0 2500%* 19517
2000 No fishing 0 2500%* 14297
2001 Reduce catch to rebuild stock < 11000 2500** 16365
2002 Reduce F substantially < 11000 2500%* 13293
2003 Reduce catch to increase stock < 13000 2500** 13447
2004 Do not exceed recent low catches < 13000 2500** 18899
2005 Do not exceed recent low catches < 13000 2500** 18834
2006 Do not exceed recent low catches < 13000 2500** 17904
2007 Reduce catch to increase stock < 13000 2500** 15453
2008 Reduce catch to increase stock < 13000 2500** 13792
2009 Same advice as last year < 13000 2500** 12990
2010 Same advice as last year < 13000 15000%** 350 15229
2011 Same advice as last year < 13000 15000%** 350 16606
2012 No increase in catches < 15000 18000*** 350 20288

" Version 2: Total official catches for 2019 corrected to include missing catches for Faroe Isl. in 2019 (350t).
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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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. Catches Agreed TAC—  [TAC - EU zone in ICES i
Year ICES advice co;l;;ezz(\)/?cc:ng Nogrway/JNRFC subareas 2 and 6 A Official catches
2013 No increase in catches < 15000 19000*** 824 22167
2014 No new advice, same as for 2013 < 15000 19000*** 1000 23025
2015 Same as for 2014 < 15000 19000*** 1000 24748
2016 Precautionary approach < 19800 22000*** 1100 24950
2017 Same advice as last year < 19800 24000*** 1100 26380
2018 Precautionary approach < 23000 27000*** 1100 28544
2019 Same advice as last year < 23000 27000*** 1250 28832
2020 Precautionary considerations <23000 27000*** 1250
2021 Same advice as last year <23000

* Set by Norwegian authorities.

** Set by Norwegian authorities for the non-trawl fishery; allowable bycatch in the trawl fishery is additional to this.

*** Set by the Joint Norwegian—Russian Fisheries Commission (JNRFC).

A Set by the EU in the EU zone of ICES subareas 2 and 6.

History of the catch and landings

Table 2¢

Greenland halibut in subareas 1 and 2. Catch distribution by fleet in 2019 as estimated by ICES.

Catch (2019) Landings Discards
0, i 0, H 0, 0, H 1 H H
28 832 tonnes Trawl 60% | Longline 25% | Gillnet 12% | Others 4% Discarding is Fon5|dered
28 832 tonnes negligible
Table 3% Greenland halibut in subareas 1 and 2. History of commercial catch and landings; both the official and ICES estimated values

are presented for subareas 1 and 2 for each country participating in the fishery. All weights are in tonnes.
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1984 0 0 0 | 138 | 2165 0 0 0 0 0| 4376 0 0 | 15181 0 0 23 0 | 21883
1985 0 0 0 | 239 | 4000 0 0 0 0 0 | 5464 0 0 | 10237 0 0 5 0 | 19945
1986 0 0| 42| 132718 0 0 0 0 0| 7890 0 0 | 12200 0 0 10 2 | 22875
1987 0 0 0 13 | 2024 0 0 0 0 0| 7261 0 0| 9733 0 0 61 20 | 19112
1988 0 0 | 186 67 744 0 0 0 0 0 | 9076 0 0| 9430 0 0 82 2 | 19587
1989 0 0| 67| 31| 600 0 0 0 0 0 | 10622 0 0| 8812 0 0 6 0 | 20138
1990 0 0| 163 | 49| 954 0 0 0 0 0 |17243 0 0| 4764 0 0 10 0 | 23183
1991 | 2564 11 | 314 | 119 101 0 0 0 0 0 | 27587 0 0| 2490 | 132 0 0 2 33320
1992 0 0 16 | 111 13 13 0 0 0 0| 7667 0 31 718 23 0 10 0 | 8602
1993 0 2| 61| 80 22 8| 56 0 0| 30 [10380 0| 43| 1235 0 0 16 0 | 11933
1994 0 4 18 55 296 3 15 5 0 4 | 8428 0 36 283 1 0 76 2 | 9226
1995 0 0 12 | 174 35 12 25 2 0 0| 9368 0 84 794 | 1106 0 115 7 |11734
1996 0 0 2| 219 81123 | 70 0 0 0 | 11623 0| 79| 1576 | 200 0| 317 | 57 |14347
1997 0 0| 27 253 56 0| 62 2 0 0| 7661 | 12 | 50 | 1038 | 157 0 67 | 25| 9410
1998 0 0 57 67 34 0 23 2 0 0| 8435 31 99 | 2659 | 259 0 182 45 11893

*Version 2: Catch and landings for 2019 corrected.

$ Version 2: Missing catches for Faroe Isl. in 2019 added (350t). Total for 2019 corrected.
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1999 0 0| 94 0 34 | 38 7 2 0 0 | 15004 8| 49| 3823 | 319 0 94 | 45 |19517
2000 0 0 0 45 15 0 16 1 0 0 | 9083 3 37 | 4568 | 375 0 111 43 | 14297
2001 0 0 0| 122 58 0 9 1 0 0 | 10896 2| 35| 4694 | 418 0| 100 | 30 |[16365
2002 | 219 0 0 7 42 22 4 6 0 0| 7143 5 14 | 5584 | 178 0 41 28 13293
2003 0 0 | 459 2 18 14 0 1 0 0 | 8216 5 19 | 4384 | 230 0 41 58 | 13447
2004 0 0 0 0 9 0 9 0 0 0 (13939 1 50 | 4662 | 186 0 43 0 | 18899
2005 | 170 0 0| 32 8 0 0 0 0 0 | 13011 0| 23| 4883 | 660 0 29 | 18 18834
2006 0 0| 204 46 8 0 8 0 0| 196 | 11119 | 201 26 | 6055 29 0 10 2 117904
2007 0 0| 203 41 8 | 198 15 0 0 0 | 8230 | 200 47 | 6484 8 0 11 8 | 15453
2008 0 0| 663 | 42 5 0| 28 0 0 0| 7393 | 201 | 46 | 5294 94 0 16 | 10 13792
2009 0 0422 | 16 19| 16| 15 2 0 0| 8446 | 204 | 237 | 3335 | 210 0 9| 60 ]12990
2010 0 0| 272 | 102 14 15 16 0 0 0| 7700 3 11 | 6888 | 182 0 4 22 | 15229
2011 0 0 | 538 46 80 4 7 0 0| 234 | 8270 | 169 21 | 7053 | 144 0 36 4 116606
2012 0 0564 | 40 40| 12| 13 0 0 0| 9331 | 22 110041 | 190 0 21 | 14 {20288
2013 0 0| 783 | 168 49 22 | 106 1 0 0 (10403 30 7 110310 | 196 0 17 75 | 22167
2014 0 0 | 887 | 269 33 20 86 0 0 0 (11232 19 0 | 10061 | 206 0 28 | 184 | 23025
2015 0 0| 312 | 227 33| 14| 53 0 0 510874 | 13 1112953 | 159 0 25 | 79 (24748
2016 | 359 2| 483 | 229 9| 17| 79 0 0 0 | 12932 8 | 19 /10576 | 198 0 20 | 19 {24950
2017 | 523 0917 | 177 21 26 10 0 1 72 | 13741 27 13 | 10714 56 0 83 0 26380
2018 | 574 2 | 409 | 150 51| 32 0 0 4 | 177 | 14874 | 27 6 | 12072 60 | 108 0 0 | 28544
2019 | 588 0 | 350 | 105 44 | 23 9 0| 32377 |14813 | 122 8 12198 87 | 75 0 0 | 28832

* USSR prior to 1991.

Table 4™ Greenland halibut in subareas 1 and 2. Catches inside and outside the NEAFC Regulatory Area (RA) as estimated by ICES.
Inside the NEAFC RA . Total catches Proportion inside the
Year o) Outside the NEAFC RA (tonnes) o) NEAFC RA (%)
2017 598 25782 26380 2.3%
2018 798 27746 28544 2.8%
2019 1111 27721 28832 3.9%

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. Greenland halibut (Reinhardtius hippoglossoides) in subareas 1 and 2 (Northeast

Arctic). In Report of the ICES Advisory Committee, 2020. ICES Advice 2020, ghl.27.1-2.
https://doi.org/10.17895/ices.advice.5895.

** Version 2: Values for 2019 corrected.
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ICES Advice on fishing opportunities, catch, and effort lCES Intematioral Couneil for
Arctic Ocean, Barents Sea, and Norwegian Sea ecoregions T"Ef‘d“'fm"“""Efm
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Greenland halibut (Reinhardtius hippoglossoides) in subareas 1 and 2 (Northeast Arctic)

ICES advice on fishing opportunities

ICES advises that when the precautionary considerations are applied, catches in 2020 should ore than
23 000 tonnes.

Stock development over time \

The fishable biomass (length > 45 cm) increased from 2007 to 2014 and has started to declingfsince"®en but remains above
Bpa. The harvest rate has been increasing since 2008 and is at the highest in the time-series. RE (age 1) is sporadic
and the last strong year class was in 2013.

Catches Recruit age 1)
100 1000
- 80+ E 3004
g z
S 60 E 60 @
£ =
e z
2 404 £ 400+ \
= =
8 g
204 g 2004 I]
==
[ -pmnnmmtencqaston = : . -
1835 1945 1955 1985 1975 1985 1985 2005 2015 1997 2002 2007 2012 2017
0.08 Harvest rate 45cm+ biomass
0.034 _
2
=2
-
2 002 400
2
1}
=z
0.014 200+
0-—— T T T T 0-—— T T T T T
1952 1957 2002 2007 2 2017 1952 1957 2002 2007 2012 2017
Figure 1 Greenland halibut in sub d 2. Summary of the stock assessment. Catches (thousand tonnes), harvest rate

by biomass at the start of the year), recruitment at age 1 (millions), and fishable
tonnes).

(defined as catch in a year di
(length > 45 cm) bi s (thousa

Stock and exploitation stat
No reference points fr fis@ssure have been defined for this stock. Stock size is above Bp..

Fishing pressure Stock size

Table 1 G@ut in subareas 1 and 2. State of the stock and fishery relative to reference points.

2016 2017 2018 2017 2018 2019

4 FRusy e e o Undefined MSY By igger o o o Undefined
HR MR im o o o Undefined BoarBiim 0 0 o Full reproductive capacity

HRor - - —  Not applicable Biar - - — Not applicable

ICES Advice 2019 — ghl.27.1-2 — https://doi.org/10.17895/ices.advice.4712
ICES advice, as adopted by its Advisory Committee (ACOM), is developed upon request
by ICES clients (European Union, NASCO, NEAFC, and Norway). 1



ICES Advice on fishing opportunities, catch, and effort Published 13 June 2019
ghl.27.1-2

Catch scenarios

Table 2 Greenland halibut in subareas 1 and 2. The basis for the catch scenarios.
Variable Value Notes

Harvest rate (2019) 0.040 | Based on catch constraint
. 715671

Biomass > 45 cm (2020) At 1 January 2020

tonnes

R (2019) - | R(2019) does not influence the short-term foreca

Expected catch (2019) 28 500 tonnes | Based on catch in 2018

Table 3 Greenland halibut in subareas 1 and 2. The catch scenarios. Weights are in tonnes.

. Harvest rate Mean catch Bio % 45cm+
Basis Catches (2020) 20202024 2020-2024 1stfnudly 2 Biomass change *

ICES advice basis

Same advice as last year 23000 | 0.036 23000 00 -20%
Other scenarios

HR=0 0 0 0 672000 -6%
HR2017-2018 X 0.5 12770 620000 -13%
HR2017-2018 X 0.75 19070 596000 -17%
HR2017_2013 x 1 25310 573000 -20%
HR2017-2018 X 1.5 37630 532000 -26%
HR2017-2018 X 2 49730 495000 -31%
HR2017-2018 X 3 73290 432000 -40%

* 45 cm+ biomass in 2025 relative to 2020.
The advice is the same as last year’s advice.

Basis of the advice
Table 4 Greenland halibut in subareas 1 and 2. The is oT'@he advice.
Advice basis Precautionary consideratio
None

Management plan
Quality of the assessment O

ates of 45cm+ biomass by about 15% and shifting the years of peak
iomass. This was mainly due to a change in the methods used to divide
dices used (EcolJuv and EcoSouth), because of a lack of data available in

The update assessment, while increasing

recruitments, did not affect the trend %
biomass between sexes in two of the stige

recent years.

The lack of age data in the ass ntincreases uncertainty on the absolute levels of modelled biomass and harvest rate,
and on the recruitment p ne eaks of recruitment identified by the model are corroborated by survey length
distributions, but the.wea r yedQclasses may be poorly modelled.

J
O
v
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Figure 2 Greenland halibut in subareas 1 and 2. Historical assessment results. Assessmel3201$oragge line) compared to 2015

and 2017 (black lines).

Issues relevant for the advice

In the absence of a harvest control rule, maximum sustainable yield (Msﬁ e points, and precautionary fishing
mortality reference points, the advice is based on precautionary considerations. Vi§ o fishery the stock biomass (Bas:) is
forecast to decline by 6% over five years due to the absence of strong ye@gclasses recruiting to the fishery. The same advice
givenfor 2018 and 2019 is the basis of the advice for 2020. If the catg
stock is expected to decline by 20% over five years, while still remainin

The fishery has a history of quotas being set above scientific advi tches being above the quota.

This is a long-lived, low productivity species which can onl
relatively stable state. ICES normally provides advice f@r a t
advice next year should be based on MSY or precautio

2 mortality reference points that need to be defined.

The EU sets a TAC covering ICES Subarea 6 and the ES Subarea 2 that is within EU waters. Catches of Greenland
halibut in EU waters of ICES Subarea 2 are incl in this stock, while catches in ICES Subarea 6 are included in the
assessment of the Greenland halibut stock in ¢ @ 5, 6, 12, and 14 (lceland and Faroes grounds, West of Scotland,
North of Azores, East of Greenland).

Reference points

Table 5 Greenland halibut in subar d 2. Reference points, values, and their technical basis.
Framework Refer_ence Value Technical basis Source
point
MSY Birigger ot defined
MSY approach Fumsy ot defined
Biim Not defined
L Fishable biomass (length > 45 cm) in 1995 as estimated
Precautionary | Bpa 500 000 tonnes | in 2015, based on the lowest observed stock size for ICES (2015)
approach which good recruitment has been observed.
Not defined
Not defined
Management Not defined
plan Not defined

ICES Advice 2019 3
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Basis of the assessment

Table 6 Greenland halibut in subareas 1 and 2. Basis of the assessment and advice.
ICES stock data category 1 (ICES, 2018).
Assessment type Age—length-structured (Gadget model), but with only length data used for tuning.

Biomass and length distributions for four survey indices: the Norwegian slope sur
the Russian autumn survey (RU-BTr-Q4), and the EcoSouth and Ecoluv indices (fr
Input data ecosystem survey); catch-in-tonnes and length distributions from four aggre

longline); and maturity-at-length data from the Norwegian slope survey (

Discards and bycatch Not included, considered negligible.

Indicators None.

Other information Inter-benchmark process May—August 2015 (ICES, 2015).
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 Greenland halibut in subareas 1 and 2. ICES advice, TACs, and ial catches. All weights are in tonnes.
, Catches ed TAC— EUTonie in .
Year ICES advice correspondi Norway/INRFC ICES subareas Official catches
2and 6

1987 Precautionary TAC - 19112
1988 No decrease in SSB - 19587
1989 F =F(87); TAC - 20138
1990 F = F(89); TAC - 23183
1991 F at Fmed; TAC; improved expl. pattern - 33320
1992 Rebuild SSB(1991) 6000 7000* 8602
1993 | TAC 7000 7000* 11933
1994 F<0.1 < 12000 11000* 9226
1995 No fishing 0 2500%** 11734
1996 No fishing 0 2500%* 14347
1997 No fishing 0 2500%** 9410
1998 No fishing 0 2500%* 11893
1999 No fishing 0 2500%** 19517
2000 No fishing 0 2500%* 14297
2001 Reduce catch to rebuil <11000 2500** 16365
2002 < 11000 2500** 13293
2003 3 < 13000 2500** 13447
2004 . atches < 13000 2500** 18899
2005 w catches < 13000 2500** 18834
2006 el low catches < 13000 2500** 17904
2007 t < 13000 2500%* 15453
2008 < 13000 2500** 13792
2009 |Sa < 13000 2500** 12990
2010 Sa < 13000 15000%** 350 15229
advice as last year < 13000 15000%*** 350 16606

increase in catches < 15000 18000%*** 350 20288

2013 o increase in catches < 15000 19000*** 824 22167
2014 new advice, same as for 2013 < 15000 19000%*** 1000 23025
2015 Same as for 2014 < 15000 19000*** 1000 24748
2016 Precautionary approach <19800 22000%** 1100 24950
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Catches TAC-
Year ICES advice corresponding to Agreed TAC EU zone in Official catches
advice Norway/JNRFC ICES subareas
2and6”
2017 Same advice as last year < 19800 24000%*** 110 26380
2018 Precautionary approach < 23000 27000%*** 11
2019 Same advice as last year < 23000 27000%*** 125
2020 Precautionary considerations < 23000
* Set by Norwegian authorities.
** Set by Norwegian authorities for the non-trawl fishery; allowable bycatch in the trawl fishery is additj 0 this.
*** Set by the Joint Norwegian—Russian Fisheries Commission.
A Set by EU in the EU zone of ICES subareas 2 and 6.
History of the catch and landings
Table 8 Greenland halibut in subareas 1 and 2. Catch distribution by fleet in 2018 as estimated&oy ICES.
Catch (2018) Landings Discards
28 544 tonnes Trawl 61% | Longline 26% | Gillnet 11% Discarding i.s Fonsidered
28 544 tonnes negligible
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Table 9 Greenland halibut in subareas 1 and 2. History of commercial catch and landings; both the official and IC imated values are presented for subareas 1
and 2 for each country participating in the fishery. All weights are in tonnes. %
~ _ > © © 3 -g
=& & | § £ 3z ¢ ¥ )z %% R

o [ w O ) = 3 N~
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1984 0 0 0 138 | 2165 0 0 0 0 0 0 0 23 0| 21883
1985 0 0 0 239| 4000 0 0 0 0 0 0 0 5 0| 19945
1986 0 0 42 13 2718 0 0 0 0 0 0 0 10 2| 22875
1987 0 0 0 13| 2024 0 0 0 0 0 0 0 61 20| 19112
1988 0 0 186 67 744 0 0 0 0 0 0 0 82 2| 19587
1989 0 0 67 31 600 0 0 0 0 0 0 0 6 0| 20138
1990 0 0 163 49 954 0 0 0 0 0 0 0 0 10 0| 23183
1991 2564 11 314 119 101 0 0 0 0 0 0 132 0 0 2| 33320
1992 0 0 16 111 13 13 0 0 0 0 0 23 0 10 0 8602
1993 0 2 61 80 22 8 56 0 0 3 0 0 0 16 0| 11933
1994 0 4 18 55 296 3 15 5 0 28 0 36 283 1 0 76 2 9226
1995 0 0 12 174 35 12 25 2 0 368 0 84 794 | 1106 0 115 7| 11734
1996 0 0 2 219 81 123 70 0 0 ( 11623 0 79 1576 200 0 317 57| 14347
1997 0 0 27 253 56 0 62 2 o 7661 12 50 1038 157 0 67 25 9410
1998 0 0 57 67 34 0 23 2 0 8435 31 99 2659 259 0 182 45| 11893
1999 0 0 94 0 34 38 7 2 0| 15004 8 49 3823 319 0 94 45| 19517
2000 0 0 0 45 15 0 16 0 0 9083 3 37 4568 375 0 111 43 14297
2001 0 0 0 122 58 0 9 0 10896 2 35 4694 418 0 100 30| 16365
2002 219 0 0 7 42 22 4 6 0 0 7143 5 14 5584 178 0 41 28| 13293
2003 0 0 459 2 18 14 0 0 0 8216 5 19 4384 230 0 41 58| 13447
2004 0 0 0 0 0 0| 13939 1 50 4662 186 0 43 0| 18899
2005 170 0 0 32 0 0| 13011 0 23 4883 660 0 29 18| 18834
2006 0 0 204 46 0 196| 11119 201 26 6055 29 0 10 2| 17904
2007 0 0 203 41 0 0 0 8230 200 47 6484 8 0 11 8| 15453
2008 0 0 663 42 0 0 0 7393 201 46 5294 94 0 16 10| 13792
2009 0 0 422 16 2 0 0 8446 204 237 3335 210 0 9 60| 12990
2010 0 0 272 102 0 0 0 7700 3 11 6888 182 0 4 22 15229
2011 0 0 538 46 0 0 234 8270 169 21 7053 144 0 36 4| 16606
2012 0 0 564 40 0 0 0 9331 22 1| 10041 190 0 21 14| 20288
2013 0 0 783 168 1 0 0| 10403 30 7| 10310 196 0 17 75| 22167
2014 0 0 887 269 0 0 0 11232 19 0 10061 206 0 28 184 | 23025
2015 0 0 312 0 0 5 10874 13 1 12953 159 0 25 79| 24748
2016 359 2 483 0 0 0| 12932 8 19| 10576 198 0 20 19| 24950
2017 523 0 917 17 0 1 72 13741 27 13 10714 56 0 83 0| 26380
2018 574 2 409 150 0 4 177 14874 27 6 12072 60 108 0 0| 28544

* USSR prior to 1991.
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Summary of the assessment

Table 10 Greenland halibut in subareas 1 and 2. Assessment summary.
Recruitment (age 1) 45cm+ biomass Catches
Year estiate
thousands tonnes

1992 20860 367295 0.023
1993 91564 447306 0.027
1994 363945 503851 0.0183
1995 228363 543258 0.022
1996 1250 561725 0.026
1997 31132 566085 0.0166
1998 18273 568614 0.021
1999 1172 565486 0.035
2000 334315 560294 0.026
2001 6751 558722 0.029
2002 906023 557754 0.024
2003 289634 559312 0.024
2004 1128 559751 0.034
2005 4612 2 0.034
2006 10785 0.031
2007 1250 0.026
2008 1000 0.022
2009 268272 0.0195
2010 185689 0.021
2011 1000 0.022
2012 1053 0.026
2013 1000 0.028
2014 298455 0.029
2015 15027 780918 0.032
2016 1000 771502 0.032
2017 1000 757426 0.035
2018 738643 0.039
2019 715671

Sources and references

ICES. 2015. Report of the Inter Bench @ ess on Greenland Halibut in ICES areas | and Il (IBPHALI), August 2015, By

correspondence. ICES CM 2015\ACOM:54. 4 0.

ICES. 2018. Advice basis. In f the ICES Advisory Committee, 2018. ICES Advice 2018, Book 1, Section 1.2.
https://doi.org/10.17895/ices.p 0

ICES. 2019. Arctic Fisheries
http://doi.org/10.178@5/ic

JWisation: ICES. 2019. Greenland halibut (Reinhardtius hippoglossoides) in subareas 1 and 2 (Northeast Arctic).
the ICES Advisory Committee, 2019. ICES Advice 2019, ghl.27.1-2, https://doi.org/10.17895/ices.advice.4712
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