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REPORT OF SCIENTIFIC COUNCIL MEETING
31 May -13 June 2024

Chair: Diana GonzaleZTroncoso Rapporteur: Jana Aker

I. PLENARY SESSIONS

The Scientific Council met at thétrium buildingh 3 AET O - AOUGO 51 EOAOOBONEyz ( Al E £AC
13 June 2@4, to consider the various matters in its Agenda. Representatives attended from Canada, Denmark

(in respect of Faroe Islands and Greenland), the European Unialapan, the Russian Federatiglukraine, the

United Kingdom and the United States of America. Observers from thieood and Agriculture Organization
(FAO),Ecology Action Centeand Oceans Northwere also present. The Executive Secretagnd other members

of the Secretariat were in attendance.

The Executive Committee met prior to the opening session of tt&cientific Council to discuss the provisional
agenda and plan of work.

The Scientific Council was called to order at 1@1 on 31 May 2024. The provisional agenda wasdopted
(Appendix V). The NAFO Secretariatippointed the rapporteur.

The opening session was adjourned atdt30 on 31 May2024. Several sessions were held throughout thepburse
of the meeting to deal with specific items on the agend@he Scientific Council considered ancadopted all the
standing committeereports on 13 June 2021.

The Scientific Council considered andadopted the Scientific Council Report of this meeting &1 May- 13 June
2024. The Chair received approval to leave the report in draft form for about two weeks to allow for minor
editing and proof-reading on the usual strict understanding there would be no substantive changes.

The meeting was adjourned at 2:05 on 13 June 2@4.

The Reports of the Standing Committees as adopted by the Council are appended as follows: Appendieport
of the Standing Committee on Fisheries Environment (STACFEN), Appendix Report of Standing Committee
on Publications (STACPUB), Appendix I} Report of Standing Committee on Research Coordination
(STACREC), and Appendix MReport of Standing Committee on Fisheries Science (STACFIS).

The Agenda, List of Research (SCR) and Summary (SCS) Documents, and List of Representatives, Advisers and
Experts, are given imAppendicesV-VII.
TheScientific# | OT AET1 80 AT 1 OEAAOAQGEITO 11 OEA 30ATAEIC #1 i1 EOO/
Council, follow in Sections [FXV.

II. REVIEW OF SCIENTIFIC COUNCIL RECOMMENDATIONS IR20

Recommendations from 2@3 are considered in the relevant sectioa of this report.

Northwest Atlantic Fisheries Organization www.nafo.int
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Ill. FISHERIES ENVIRONMENT

The Scientific Counciladopted the Report of the Standing Committee on Fisheries Environment (STACFEN), as
presented by ChairMiguel Caetano The full report of STACFEN is in Appendix .

The recommendatiors made by STACFEN for the work of the Scientific Council @sdorsed by the Scientific
Council, are as follows:

1 STACFENecommends considering Secretariat support for an invited speaker to address emerging
issues and concerns (Climate changes impact on fish stocks) for the NAFO Convention Area during
the 2025 STACFEN meetinGontributions from invited speakers may generate new insights and
discussions within the committee regarding integrating environmental information into the stock
assessment process.

1 STACFENrecommends that consideration be given to the participation of members in the
NAFO/ICES/FAO symposium on "Applying the ecosystem approach to fisheries management in ABNJ"
to be held11-13 March 2025in Rome. The integration of environmental information into stock
assessment is one of the important issues to be discussed at the symposium and is a topic for
discussion in the NAFO Scientific Council.

1 STACFENecommends that consideration be given to convening a meeting with STACFIS and WG
ESA members to evaluate the options and design an approach to integrate climate change
considerations throughout Scientific Council operation.

IV. PUBLICATIONS

The Scientific Counciladopted the Report of the Standing Committee on Publication (STACPUB) as presented
by the Chair,Rick Rideout The full report of STACPUB is in Appendix Il.

The recommendations made by STACPUB for the work of the Scientific Councieadorsed by the Scientific
Council, are as follows:
 STACPUBecommends OAI T OET ¢ OEA 11 OA &EOI i OEA 3#2 Al AOI AT «
7)Y4(/ 54 02)/2 2%&%2%. #% 4/ 4(% ! 54(/2j3q6h OOAOOE
1 STACPUBecommends including a citation in SCR documents, starting in 2025, beneath the address
field as follows: AUTHOR LAST NAME, FIRST INITIAL. YEAR. Document title. Scientific Council
Research Document, SCR Doc. 24/XXppp

V.RESEARCH COORDINATION

The Scientific Counciladopted the Report of the Standing Committee on Research Coordination (STACREC) as
presented by the ChairMark Simpson The full report of STACREC is Appendix 1.

The recommendations made by STACREC for the work of the Scientific Counciéadorsed by the Scientific
Council, are as follows:

1 In June 2022,STACREGecommend ed exploring in the future the spatigemporal models used
during the Joint ICES/NAFO shrimp benchmark in January 2022 to handle gaps in the sufvys.
recommendation is deferred.

1 In2018, STACREfcommended that all surveys should aim to examine redfish composition at the
species level, while recognizing that this may not always be achievable due to ‘nffidebetween
different activities and aims of surveySTACREC continues to discuss this recommendation.

1 STACREGecommends a comprehensive study to investigate redfish stock structure in NAFO
Divisions 2 and 3, with consideration of species splitting and recent approaches to studying redfish
stock structure in other RFMOs.

Northwest Atlantic Fisheries Organization www.nafo.int
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VI. FISHERIES SCIENCE

The Scientific Council adopted the Report of the Standing Committee on Fisheries Science (STACFIS) as
presented by the ChairMartha Krohn. The full report of STACFIS i Appendix IV.

There were no general recommendations arising from STACFIS. The Council endorsed recommendations
specific to each stock and they are highlighted under thelevant stock considerations in the STACFIS report.

Northwest Atlantic Fisheries Organization www.nafo.int
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VIl. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS
1. The NAFOCommission

The Commission requests areutlined in SCS Doc. 24/01

The Scientific Council noted the Commission requests for advice ®torthern shrimp (Northern shrimp in
Division 3M and Divsions 3LNO) will be undertaken during the Scientific Council meeting onl7 to 19
September 2021.

a) Request for Advice on TACs and Other Management Measures

The FisheriesCommission at its meeting of Septembe2010 reviewed the assessment schedule of the Scientific
Council and with the concurrence of the Coastal Statagreed to request advice for certain stocks on either a
two-year or three-year rotational basis. In recent years, thorough assessments of certain stocks have been
undertaken outside of the assessment cycle either at the request tfie Commission or by the Scientific

#1 OIBAET xT AAAOAAAAALOAADAT BRE AAOGAI T i AT OOs8
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Cod in Division 3M Advice June 2024 for 20252026

Recommendation for 2025 and 2026

Catches up to 3/4FimAOA DOT EAAOAA O OAOGOI 6 ET A OAOU 1B
and of fishing mortality exceedinghim. SSB is projected to increase with a probability of more than 509
under all fishing scenarios with fishing mortality less than 0.565im.

Scientific Councilrecommends a level of-that promotes SSRyrowth.

Management objectives

No explicit management plan or management objectives have been defined by the CommissiGeneral
principles from the Convention orCooperation in the Northwest Atlantic Fisheriese applied.

Convention Principle Status Comment ®
OK
Restore to or maintain at Bmsy Bmsy undefined, B > Blim Intermediate
Not lish
Eliminate Overfishing (Stock) F < Flim @ Not accomplished
Unknown

Eliminate Overfishing (Ecosystem) Total EPU catches < 2TCl

Blim and Flim defined

¢eeCce

Apply Precautionary Approach

Directed fishery, VME closures in effect,
effectiveness of bycatch regulations
uncertain

Minimize harmful impacts on living
marine resources and ecosystems

Preserve marine biodiversity Cannot be evaluated

Management unit
The cod stock in Flemish Cap (NAFO Dsion 3M) is considered to be a separate population.
Stock status

SSB declined rapidly since 2017 butas remained stable during thdast 4 yearsand is estimated to be above
Bim. Since 2013, recruitment has varied at intermediate levels but much lower than those observed in 2011
2012.In 2021, a good recruitment was observed, while in 2023 is at a very low level. Fishing mortality has
remained below Fim since the fishery reopened in 2010. In 2021, the minimum level of F since the-opening
was reached, increasing since then. In 202B,is below Fim with high probability.

Northwest Atlantic Fisheries Organization www.nafo.int
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Biim = SSBoo7: Median = 14 632 tons of spawning biomass (Scientific Council, 2024).
Fim = Fo%spr Median = 0153 (Scientific Council, 2024).
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Projections

Stochastic projections of the stock dynamics from 2024 to the start of 2027 were conductédar is the mean of
the Fat ages 35 and is used as the indicator of overall fishing mortalityFsqis the status quoF, calculated as

15

the mean of the last three year§var (2021-2023).

B | SSB Yield
Median and 80% CI
Foar = 0
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 - 87704) 38180 (32789 - 44159) 0
2026 85529 (70215 - 108862) 54962 (47380 -63261) 0
2027 97470 (75277 - 128007) 56346 (49099 - 64824)
Foar = Fsq (median = 0.042)

2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 5580
2026 79679 (64255 - 102904) 49425 (42014 - 57552) 7112
2027 84088 (62475 - 114436) 44197 (36922 - 52632)

Fbar = 1/2 Fim (median = 0.076)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 - 87704) 38180 (32789 - 44159) 9786
2026 75187 (59830 - 98431) 45287 (37898 - 53368) 11351
2027 74899 (53930 - 104982) 36282 (28988 - 44515)

Foar = 0.56 Fiim (median = 0.086)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 - 87704) 38180 (32789 - 44159) 10913
2026 73981 (58650 - 97233) 44158 (36816 - 52286) 12310
2027 72678 (51812 - 102907) 34312 (27034 - 42517)

Foar = F2024 (median = 0.093)

2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 - 87704) 38180 (32789 - 44159) 11613
2026 73231 (57914 - 96493) 43491 (36115 -51656) 12820
2027 71372 (50559 - 101399) 33209 (25935 -41462)

Foar = 2/3 Fim (median = 0.102)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 12613
2026 72160 (56868 - 95434) 42483 (35219 -50627) 13622
2027 69541 (48765 - 99338) 31548 (24214 - 39695)

Foar = 3/4 Fim (median = 0.114)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 13949
2026 70731 (55473 -94021) 41172 (33870 - 49383) 14558
2027 67180 (46452 -96710) 29424 (22151 - 37537)

Foar = Fiim (median = 0.153)

2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 17711
2026 66783 (51499 - 90043) 37545 (30323 - 45626) 16719
2027 60872 (40592 - 90361) 23935 (16734 -32123)
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Yield P(SSB < SSB) P(F> Fim)
2024 2025 2026 | 2024 2025 2026 2027 |2024 2025 2026| P(SSB7>SSE)

F=  0|11708 0 0 |<1% <1% <1% <1% |<1% <1% <1% 100%
Fe= 0.042|11708 5580 7112 |<1% <1% <1% <1% |<1% <1% <1% 100%
1U2Fim= 0.076|11708 9786 11351|<1% <1% <1% <1% |<1% <1% <1% 66%
0.56Fim= 0.086]|11708 10913 12310|<1% <1% <1% <1% |<1% <1% <1% 50%
Fooze= 0.093|11708 11613 12820 <1% <1% <1% <1% |<1% <1% <1% 41%
2/3Fm= 0.102]|11708 12613 13622|<1% <1% <1% <1% |<1% <1% 2% 29%
3/4Fim= 0.114|11708 13949 14558 <1% <1% <1% 1% |<1% 2% 10% 18%
Fim= 0.152|11708 17711 16719|<1% <1% <1% 4% |<1% 50% 50% 3%

The results indicate that under all scenarios withFoar S Feoz4, total biomass during the projected years will
increase, whereas the SSB is projected to increase in 2027 from 2024 with a probability higher than 50% underA
scenarios with Foar < 0.56Fim. The probability of SSB being beloBmE O OAOU 11 x j StbqQ EI

Under all scenarios, the probability oFwar exceedingFim is less than or equal to 10% in 2026.
Assessment

A Bayesian SCAA model, introduced at the 2018 benchmark, was used as the basis for the assessment of this
stock with data from 1988 to 2023.

The next full assessment for this stock will be in 2026.

Human impact

Mainly fishery related mortality. Other sources (e.g., pollution, shipping, eihdustry) are undocumented.
Biological and environmental interactions

Redfish, shrimp and smaller cod are important prey items for cod. There are strong trophic interactions
between these species in the Flemish Cap.

The Flemish Cap (3M) Ecosystem Production Unit (EPU), with the exception of a shlived increase in 2005
2009, has shown a fairly stable total biomass over time despite the changes in individual stocks. This indicates
no major changes in overall ecosysta productivity.

Ecosystem sustainability of catches

The impact of bottom fishing activities on VMEs in the NRA was last assessed in 2021. The risk of Significant
Adverse Impacts (SAIs) on sponge and large gorgonian VMESs was assessed to be low, while this risk for sea pen
VMEs has been assessed as intermethiaThe risks of SAls on small gorgonian, black coral, bryozoan and sea
squirt VMEs were assessed as high. A number of areas in the Flemish Cap (3M) EPU have been closed to bottom
fishing to protect VMEs.

3M cod is included in the piscivores guild of the Flemish Cap (3M) Ecosystem Production Unit (EPU). Other
NAFO managed stocks in this guild and EPU are 3M redfish and 2+3KLMNOPs Greetialiout. The Catch/TCl
in 2023 was below the 2TCI ecosystem reference point (3M Piscivore Caieh/TCI=1.12).

Fishery

Cod is caught in directed trawl and longline fisheries and as bycatch in the directed redfish fishery by trawlers.
The fishery is regulated by quota. New technical regulations were introduced in 2021, in particular a closure of
the directed fishery in thefirst quarter as well as sorting grids to protect juveniles.

Northwest Atlantic Fisheries Organization www.nafo.int
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2AAAT O AAOAE AOOEI AOGAO AT A 41 #0 jOnnm OI1T1TAOQ AOA AO
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TAC 138 139 139 111 175 85 15 4.0 61 117
STATLANT21 128 133 139 112 174 85 1.9 NAL  NAL
STACFIS 138 140 139 115 175 85 2.1 4.0 6.2

1NA-In 2022-2023, STATLANT 21 information is incomplete.

Special comments

Scientific Council proposes to conduct a full assessment of Atlantic cod in Bien 3M every two years, since
biological parameters and the stock status have remained quite stable in recent years. For this reason, this year
SC is providing advice for this stock for the next two yearhe stock will be monitored via IMR in interim years
and an assessment can be triggered bgigntific Council if changes are observed

Sources of information
SCS Doc. 24/06, 08, 10, 18CR Doc. SCR 24/0%6.
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Advice June 2024 fo2025-2026

Recommendation for 2025 and 2026

Given the life history of this stock, considering that the curren levels are belowko.1, and to try to maintain
the stock around the longterm average, Sientific Council advises that catches do not exceed the
corresponding to the current TAC (17 503 t in 2025 and 15 636 t in 2026).

Management objectives

No explicit management plan or management objectives defined hblye Commission.General principles from
the Convention on Cooperation in tidorthwest Atlantic Fisheriesire applied.

Convention Principle

Restore to or maintain at Bmsy

Eliminate Overfishing (Stock)
Eliminate Overfishing (Ecosystem)

Apply Precautionary Approach

Minimize harmful impacts on living
marine resources and ecosystems

Preserve marine biodiversity

Management unit

[
@

Status Comment

@ ox
Bmsy and Blim undefined, B above the Intermediate
time series average 0 Not accomplished
Unknown

Flim undefined, F is low
Total EPU catches < 2TCI
No reference points defined

Directed fishery, VME closures in effect,
Effectiveness of bycatch regulations
uncertain

Cannot be evaluated

Catches of redfish in Diision 3M include three species of the genuSebastes; S. mentella, S. norvegi¢eS.
marinus) and S. fasciatusFor management purposes, they are considered as os@ck. The assessment and
advice are based on data for only two specie$( mentella& S. fasciatul labeled as beaked redfish. The TAC
advice is adjusted to reflect all three species on the Flemish Cap, based upon the relative species distribution

in recent surveys.

Stock status

SSB has declined since 2014, but in 2023 is still well above the letegm mean. After an extended period of
declining recruitment, the recruitment estimates for 2020 and 2021 are above or at the mean, while the 2022
and 2023 values are low. Fishing mortély remains relatively low compared to the 1980s and 1990s.

Northwest Atlantic Fisheries Organization
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Reference points
No reference points have been adopted.
Projections

Short term (2025-2027) stochastic projections were carried out for spawning stockiomass (SSB) and catch,
under most recent level of natural mortality and considering seven options for fishing mortality and catch levels
(Fo, Fo.1, F=M, Fstatusqua 1.25 TAC, TAC and 0.75 TAC). Projections assume that redfish catches (all species) in
2024 are equal to the redfish TAC. Recruitment in 2024 was given by the geometric mean of the most recent
recruitments (age 4 XSA, 2022023) and randomly resampled wit residuals from the geometric mean for
2025 and 2026.

The potential yields estimated in the projections are lower than seen in the 2023 assessment, because of the
retrospective pattern in the last assessment. With the exception of tHe=0 scenario, in all projection scenarios
the SSB is projected to decline, and to be at around the average for the assessment-8erges (since the late
1980s) by 2027.
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F=0
Year SSB Median and 80% ClI Yield TAC
2024 deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 0 0
2026 48861 ( 43686 - 57065 ) 0 0
2027 49353 ( 44212 - 57395 )
Fo.1=0.0675
Year SSB Median and 80% CI Yield TAC
2024 geterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 20498 21521
2026 42764 ( 38347 - 49877 ) 17831 18721
2027 38223 ( 34332 - 44124 )
F=M=0.1
Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 29379 | 30846
2026 40154 ( 36071 - 46724 ) 24021 25220
2027 33951 ( 30549 - 39038 )
qu:0.0585
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 17917 18811
2026 43531 ( 39018 - 50785 ) 15872 16664
2027 39509 ( 35470 - 45624 )
1.25 TAC (F= 0.068708)
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 20839 21879
2026 42663 ( 38259 - 49752 ) 18088 18990
2027 38056 ( 34176 - 43937 )
TAC (F= 0.05416)
Year SSB Median and 80% CI Yield TAC
2024 geterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 16671 17503
2026 43888 ( 39345 - 51229 ) 14893 15636
2027 40160 ( 36040 - 46393 )
0.75 TAC (F=0.040047)
Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 12503 13127
2026 45119 ( 40452 - 52695 ) 11486 12060
2027 42344 ( 37976 - 49021 )
average beaked redfish proportion in the 20212023 3M redfish catch 0.952
F=0 Fo.a F=M Fsq 1.25 TAC TAC 0.75TAC
P(SSBo25>SSBo24) >10% >10% >10% >10% >10% >10% >10%
P(SSBo26>SSBo24) >10% <10% <10% <10% <10% <10% >10%
P(SSBo27>SSBo24) >10% <10% <10% <10% <10% <10% <10%
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Assessment

Input data comes from the EU Flemish Cap bottom trawl survey and the fishery. A quantitative model (XSA)
introduced in 2003 was used.Increased natural mortality was assumed from 2006 to 2010, but natural
mortality was low (more typical of redfish) in other years. There is no evidence that natural mortality has
increased recently from the level of 0.1 adopted in the 2017 assessment, atlierefore the 2023 XSA

assessment was run with average M from 2015 onwards fixed at 0.1.

The next full assessment of this stock will be in 2026.

Human impact

Mainly fishery related mortality. Other sources (e.g., pollution, shipping, eihdustry) are und

Biology and Environmental Interactions

Shrimp and cod are important prey and predator ofedfish. There are strong trophic interactions between

these species in the Flemish Cap.

ocumented.

The Flemish Cap (3M) Ecosystem Production Unit (EPU), with the exception of a shlived increase in 2005

2009, has shown a fairly stable total biomass over time despite the changes in individual stocks. This indicates

no major changes in overall ecosysta productivity

Ecosystem sustainability of catches

3M redfish is included in the piscivores guild of the Flemish Cap (3M) Ecosystem Production Unit (EPU). Other
NAFO managed stocks in this guild and EPU are 38 and 2+3KLMNOPs Greenlanidalibut. The Catch/TCI

for 2023 was below the 2TCI ecosystem reference point (3M Piscivore Cate/TCI=1.12).

The impact of bottom fishing activities on VMEs in the NRA was last assessed in 2021. The risk of Significant
Adverse Impacts (SAIs) on sponge and large gorgonian VMESs was assessed to be low, while this risk for sea pen
VMESs has been assessed as intermethiaThe risks of SAls on small gorgonian, black coral, bryozoan and sea
squirt VMEs were assessed as high. A number of areas in the Flemish Cap (3M) EPU have been closed to bottom

fishing to protect VMEs.
Fishery

Redfish is caught in directed bottom trawl fisheries at intermediate depths (300700m), but also as bycatch in
fisheries directed for cod and Greenland halibut. The fishery in NAFO Bion 3M is regulated by minimum

mesh size and quota.

2AAAT O AAOAE AOOEI AOGAO AT A 41 #0 jOnnn OQ

AOA AO Al I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TAC 6.7 7.0 7.0 10.5 10.5 8.6 8.4 10.9 11.2 175
STATLANT 21 6.9 6.6 7.1 10.5 10.5 8.6 8.6 NA3 NA3
STACFIS Total catch 6.9 6.6 7.1 10.5 10.6 8.8 8.3 10.0 9.7
STACFIS Catch 5.2 6.2 6.9 10.3 10.2 8.7 8.3 9.4 9.4

1TAC, STATLANT 21 and STACFIS Total catch refer to all three redfish species combined.
2 STACFIS beaked redfish catch estimate, based on beaked redfish proportions on observed catch.
3NA-In 2022-2023, STATLANT 21 information is incomplete.

Sources of information
SCR Doc. 24/005, 02423/003, 040; SCS Doc. 24/08, 123/06, 13.
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Redfish in Divisions 3LN
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Advice June2024 for 20252026

Recommendation for 2025 and 2026

The stock has decreased since 2015 and there is a 42% risk of the stock being bdBawin 2023. Recruitment
has been at or below the longerm average since the mie2010s.

To be consistent with the NAF@Precautionary Approach, Scientific Council advises that no directed fisher
should occur in 2025 and 2026. Bycatch should be kept at the lowest possible level

Management objectives

No explicit management plan or management objectives have been defined by the Commission. General
principles from the Convention on Cooperation in the Northwest Atlantic Fisherdes applied.

Convention Principle

Restore to or maintain at Bmsy
Eliminate Overfishing (Stock)

Eliminate Overfishing
(Ecosystem)

Apply Precautionary Approach

Minimize harmful impacts on
living marine resources and
ecosystems

Preserve marine biodiversity

Management unit

Status Comment

@ o«

Intermediate
Q Not accomplished

Unknown

Bmsy undefined, B > Blim

Flim undefined, F is low but
increasing

@ Total EPU catches < 2TCl

Blim defined, Flim undefined

Directed fishery, VME closures
in effect, Effectiveness of
bycatch regulations uncertain

Cannot be evaluated

The management unit is defined as NAFO Dions 3LN.

Stock status

The stock has decreased since 2015 arB1023/Bim is estimated at 1.38. There is a 42% risk of the stock being
below Bim in 2023. Recruitment (abundance 15820 cm) has been below the longerm average since the mid
2010s in all surveys, with the exception of the 2023 E\3pain survey in 3L. Relative fishing mortality has been

increasing in recent years, but remains wellbelo@ EA OE | A

Northwest Atlantic Fisheries Organization

OAOEAO EEGCE OAAT EI

www.nafo.int

(@}

mr



SGC 31 Mayz 13 June 2024 23

80000
25
70000 - = Landings 20 L| =7 Blim
60000 e TAC 2 1‘5 | mean
g 2
o 50000 5 10
= o
‘g 40000 8 05
= 30000 Z o0 - - V\
k=1
g -05 - S R — ~ — — = = = Y- e
20000 S
o -1.0
10000 A,.,Jr’\ 15 |
0 | ] ’ 1 1 ! | Il | 1 1 1
1959 1967 1975 1983 1991 1999 2007 2015 2023 1991 1995 1999 2003 2007 2011 2015 2019 2023
Year Year
4 Autumn Campelen EU-Spain 3L
= 3 3+ 1.00 0.100
g r 2 L 0.075
S 2r 0.050
b 1F | L 075 0.025
» )
S o[ rrmwrw om0 L 0.000
by E 2011 2016 2021
= EU-Spain 3N Spring Campelen 2 050 |-
) f=N
£ 3 =
= 3 L
= -
& 2 L 2 025 |
29 1 F
= 1
2,0 N LI
i Ll I'llﬂm"lll!lﬂ ] II 0.00 | |
1990 2000 2010 2020 1990 2000 2010 2020 1991 1995 1999 2003 2007 2011 2015 2019 2023
Year Year

Reference points

A biomass reference point is derived from the combined standardized biomass index 3N {Sgain, Canadian
Fall Campelen and Spring TeleostB§ &Bi 9afrom the period 1991-2005. This period was chosen as it
represented a time when stock biomass recovered from a prolonged low level.

Assessment

This assessment is based cmcombined 3L and 3N EtEpain, Canadian Fall Campelen and Spring Teleost mean
standardized index.The next assessment is scheduled for 2026.

Work is ongoing to develop an MSE for this stock.
Human impact

Mainly fishery related mortality has been documented. Mortality from other human sources (e.gollution,
shipping, oilindustry) are undocumented.

Biology and environmental interactions

There are two species of the genuSebasteswith distribution overlapping in several areas of Northwest
Atlantic, namely on the Gulf of St.awrence, Laurentian Channel, off Newfoundland and south of Labrador Sea:
the deep sea redfish$ebastes mentellawith a maximum abundance at depths greater than 350m, and Acadian
redfish (Sebastes fasciatlspreferring shallower waters of less than 300m.

The Grand Bank (3LNO) Ecosystem Production Unit (EPU) is currently experiencing low productivity
conditions, with EPU biomass well below precollapse levels (pre1990s). Rebuilding was observed since the
1990s, but declines across multiple trophic levelsrad stocks occurred after 2014While positive signals have
been observed since these declines, biomass has yet to return to the eamjd 2010s level.
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Ecosystem sustainability of catches

The impact of bottom fishing activities on VMEs in the NRA was last assessed in 2021. The risk of Significant
Adverse Impacts (SAIs) on sponge and large gorgonian VMEs was assessed to be low, while this risk for sea pen
VMESs has been assessed as intermediate. Theks of SAls on small gorgonian, black coral, bryozoan and sea
squirt VMEs were assessed as high. Areas within ions 3LN have been closed to bottom fishing to protect
VMEs.

3LN redfish is included in the piscivores guild of the Grand Bank (3LNO) Ecosystem Production Unit (EPU).
Other NAFO managed stocks in this guild within the EPU include 3édfish, 3NO cod, 3NOPswhite hake and
2+3KLMNOPs Greenlantalibut. The Catch/TCI for 2023 was below the 2TCI ecosystem reference point (S3LNO
Piscivore Catchozs/TCI=1.34).

Fishery

Landings of this stock are primarily from directed fisheries. Following evaluation in the previous MSE, a
stepwise harvest control rule (HCR) was adopted for this stock in 2014. Since théhe TAC has increased in
steps from 6500 tonnes to 18100 tonnes, the maximum level evaluated for the HCR at the MSE. Catches have
been decreasing since 2019 and have remained below the TAC.

2AAAT 6 AAOAE AOOEI AGAOG AT A 41 #0 jOnnn O11T1TAOQ AOAq
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 10.4 10.4 14.2 14.2 18.1 181 181 181 18.1 18.1

STATLANT21 10.2 8.5 11.8 11.3 13.1 11.7 118  NA NAL

STACFIS catch 9.9 8.5 11.8 11.3 13.1 111 102 9.0 8.2

1ln 2022-2023, STATLANT 21 information is incomplete.
Special comments

Redfish are known to have variable and episodic recruitment, with potentially large periods of time between
recruitment pulses and poorly understood relationships between stock size and recruitment. Impacts of
delineations of stock boundaries and synchromity between adjacent stocks are unknown. Work is ongoing to
develop an MSE for this stock.

Sources of information
SCR Docs. 24/00,/008, 036, 048; SCS Doc. 24/088, 09, 10, 11.
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Witch flounder in Division s 3NO AdviceJune 202 for 202572026

Recommendation for 202 5 and 2026

In the projection period the probability of being belowBin E O OA OU | hbwevef tiemmbaldity of
exceeding Fim is projected to be above 30% forF greater than 75% Fmsy. Scientific Council therefore
recommends thatF should be no higher than 75%Fmsy.

Management objectives

No explicit management plan or management objectives are defined by the Commissi@eneral principles
from the Convention on Cooperation in thdorthwest Atlantic Fisheriesre applied.

Convention Principle Status Comment
@ o«
Restore to or maintain at Bmsy Blim < B < Bmsy Intermediate
. . . Not lished
Eliminate Overfishing (Stock) @ F<Fflim @ Not accomplishe
Unknown

Eliminate Overfishing

(Ecosystem) @ Total EPU catches < 2TClI

Apply Precautionary Approach 0 Blim and Flim defined

Minimize harmful impacts on Directed fishery, VME closures
living marine resources and in effect, Effectiveness of
ecosystems bycatch regulations uncertain
Preserve marine biodiversity Cannot be evaluated

Management unit

The management unit is NAFO Divisions 3N@he stock mainly occurs in Diision 30 along the southwestern
slopes of the Grand Bank. In most years the distribution is concentrated toward the slopes but in certain years
a higher percentage may be distributed in shallower water.

Stock status

The gock has increased slightly since 2015 and is estimated at 44Bmsy. At the beginning of 2024, there is an
11% risk of the stock being belowBim and less than 1% risk of- being aboveFim. Recentrecruitment is about
average.
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Reference points
Biim is 30% Bmsyand Fim is Fmsy (STACFIS 2004 p 133).

Projections

The probability of F being aboveFim ranged from <1% to 51% for the catch scenarios tested. The population is
projected to grow under all scenarios and the probability that the biomass in 2027 is greater than the biomass
in 2024 is greater than 61% in all scenarios. The population is projeetl to remain belowBmsythrough to the
beginning of 2027 for all levels of examined with a probability of 91% or greater. The probability of projected
biomass being belowBim by 2027 was 5% to 10% in all catch scen&s examined and was 5% by 2027 in the
F=0 scenario.
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Projections with Catch in 2024= 1367 t (TAC)

vear Yield (t) Projected relative B (B/Bmsy)
median median (80% CL)
FO
2025 0 0.50 (0.30, 0.82)
2026 0 0.55 (0.33, 0.90)
2027 0.59 (0.36, 0.98)
F Status quo (0.010)
2025 301 0.50 (0.30, 0.82)
2026 324 0.54 (0.32, 0.89)
2027 0.58 (0.35, 0.97)
2/3 Fmsy (0.0407)
2025 1240 0.50 (0.30, 0.82)
2026 1305 0.53 (0.31, 0.87)
2027 0.55 (0.32, 0.93)
75% Fmsy (0.0458)
2025 1395 0.50 (0.30, 0.82)
2026 1461 0.52 (0.31, 0.87)
2027 0.55 (0.31, 0.92)
85% Fmsy (0.0519)
2025 1581 0.50 (0.30, 0.82)
2026 1646 0.52 (0.30, 0.87)
2027 0.54 (0.31, 0.91)
Fmsy (0.0611)
2025 1860 0.50 (0.30, 0.82)
2026 1920 0.51 (0.30, 0.86)
2027 0.53 (0.30, 0.90)
C2024=TAC (1367 t) Yield P(F>F) P(B<R.,) P(B<Bs)
2024 2025 2026 2024 2025 2026 2024 2025 2026 2027 2024 2025 2026 2027
FO 1367 0 0 26% <1% <1% 11% 10% 7% 5% 97% 96% 93% 91%
F2023=0.0100 1367 301 324 26% <1% <1% 11% 10% 7% 5% 97% 96% 94% 91%
2/3 Fmsy = 0.0407 1367 1240 1305 26% 17% 18% 11% 10% 9% 8% 97% 96% 94% 92%
75% Fmsy = 0.0458] 1367 1395 1461 26% 25% 26% 11% 10% 9% 9% 97% 96% 94% 93%
85% Fmsy = 0.0519] 1367 1581 1646 26% 35% 36% 11% 10% 10% 9% 97% 96% 94% 93%
Fmsy= 0.0611 1367 1860 1920 26% 51% 51% 11% 10% 10% 10% 97% 96% 94% 93%
Assessment

A Schaefer surplus production model in a Bayesian framework was used for the assessment of this stock. The
results were comparable to the previous assessment. Input data comes from research surveys and the fishery.

The next full assessment of this stock will be in 2026.

Human impact

Mainly fishery related mortality. Other potential sources (e.g. pollution, shipping, and eihdustry) are

undocumented.

Biological and environmental interactions

Witch flounder in NAFO Divsions 3NO are distributed mainly along the tail and southwestern slopes of the
Grand Bank. The Grand Bank (3LNO) Ecosystem Production Unit (EPU) is currently experiencing low
productivity conditions, with EPU biomass well below precollapse levels (pre1990s). Rebuilding was
observed since the 1990s, but declines across multiple trophic levels and stocks occurred after 2014. While
positive signals have been observed since these declines, biomass has yet to return to the eanily 2010s level.
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Ecosystem sustainability of catches

General impacts of fishing gears on the ecosystem should be considered. Areas withirighins 3NO have been
closed to bottom fishing to protect sponge and coral species.

Witch flounder is included in the benthivore guild of the Grand Bank (3LNO) Ecosystem Production Unit (EPU).
Other NAFO managed stocks in this guild within the EPU include 3LNOPs thorny skate, 3LNO yellowtalil
flounder, 3LNO American plaice and 3LNO shrimffhe Catch/TCl is below the 2TCI ecosystem reference point
in 2023 (3LNO Benthivore Catchv23/TCI=0.65).

Fishery

The fishery was reopened to directed fishing in 2015 and is exploited by otter trawl. Prior to the reopening,
witch flounder were caught primarily as bycatch in bottom otter trawl fisheries for yellowtail flounder, redfish,
skate and Greenland halibut.

2AAAT O AAOAE AOOEI AOGAO AT A 41 #0 j Onnndg AOAq
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 1.0 2.2 2.2 11 1.2 1.2 1.2 1.2 13 1.4
STATLANT 21 0.4 0.6 0.6 0.7 0.9 0.6 0.6 NAL NAL
STACFIS 0.4 11 0.7 0.7 0.9 0.7 0.6 0.6 0.3

INA-In 2022-2023, STATLANT 21 information is incomplete.
Special comments

It is unclear if the recruitment index (survey number of fish <21 cn) is representative. Nevertheless, recent
recruitment appears to be average.

Sources of Information
SCR 24/007, 014, 018, 037; SCS 24/06, 08, 09,.11
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Thorny skate in Division s 3LNO and Subdivision 3Ps Advice June 202 for 2025-2026

Recommendation for 202 5 and 2026

No new survey information isavailable to determine stock status, however, given the low level of thorny skate
catchin recent years (average 3 460 t, 2019 2023), it is unlikely that there have been major changes to th
state of the stock. Given the low resilience to fishing mortality and higher historic stock levels, Scientific Council
advises no increase in catches.

Management objectives

No explicit management plan or management objectives defined by the Commissi@eneral principles from
the Convention on Cooperation in the Northwest Atlantic Fisherags applied.

Convention Principle Status Comment
@ o«
Bmsy and Blim undefined, stock ;
Restore to or maintain at Bmsy y Intermediate
at low level @ Not accomplished
Eliminate Overfishing (Stock) Flim undefined, F is low Unknown

Eliminate Overfishing

(Ecosystem) 0 Total EPU catches < 2TCl

Apply Precautionary Approach 0 No reference points defined

Minimize harmful impacts on Directed fishery, VME closures
living marine resources and in effect, Effectiveness of
ecosystems bycatch regulations uncertain
Preserve marine biodiversity Cannot be evaluated

Management unit

The management unit is confined to NAFO Ogions 3LNO, which is a portion of the stock that is distributed in
NAFO Divsions 3LNO and Subdivision 3Ps.

Stock status

The stock was aboveBim in 2019. No new survey information is available to determine stock status. However,
due to the longevity of the species and the low level of catch in recent years, it is unlikely that there have been
major changes to the state of the stock. Recruitment is currentlynknown. Fishing mortality is currently
unknown but thought to be low.
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Reference points
There are no accepted reference points for this stock. Thpeeviously used Bm is no longer applicable
Assessment

Based upon a qualitative evaluation of stock biomass trends and recruitment indices, the assessment is
considered data limited and as such associated with a relatively high uncertainty. Input data are research
survey indices and fishery data. Due to the &k of conversion factors in Canadian surveys, and incomplete or
missing surveys, survey data after 2019 were not considered in evaluation of stock status.

The next full assessment of this stock will be in 2026.

Human impact

Mainly fishery related mortality has been documented. Mortality from other human sources (e.g. pollution,
shipping, oilindustry) are undocumented

Biology and Environmental interactions

Thorny skate are found over a broad range of depths (down to 840 m) and bottom temperatured (7 - 11.5°C).
Thorny skate feed on a wide variety of prey species, mostly on crustaceans and fish. Recent studies have found
that polychaete worms and shrimp donmnate the diet of thorny skates in Diisions 3LNO, while hyperiids, snow
crabs, sand lance and euphausiids are also important prey items.
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The Grand Bank (3LNO) Ecosystem Production Unit (EPU) is currently experiencing low productivity
conditions, with EPU biomass well below precollapse levels (pre1990s). Rebuilding was observed since the
1990s, but declines across multiple trophic levelsrad stocks occurred after 2014While positive signals have
been observed since these declines, biomass has yet to return to the eariid 2010s level.

Ecosystem sustainability of catches

The impact of bottom fishing activities on VMESs in the NRA was last assessed in 2021. The risk of Significant
Adverse Impacts (SAIs) on sponge and large gorgonian VMEs was assessed to be low, while this risk for sea pen
VMESs has been assessed as intermethiaThe risks of SAls on small gorgonian, black coral, bryozoan and sea
squirt VMEs were assessed as higAreas within Divisions 3LNOPs have been closed to bottom fishing to
protect VMEs.

3LNOPshorny skate is included in the benthivore guild of the Grand Bank (3LNO) Ecosystem Production Unit
(EPU). Other NAFO managed stocks in this guild within the EPU include 3LM&Ilowtail flounder, 3LNO
American plaice, 3NOwitch flounder and 3LNO shrimp. There is no TCI information for the Southern
Newfoundland (3Ps) EPU. The 3LNO Catch/TCl in 2023 was below the 2TCI ecosystem reference point (3LNO
Benthivore Catchozs/TCI=0.65).

Fishery

Thorny skate is caught in directed gillnet, trawl and longine fisheries. In directedthorny skate fisheries,
Atlantic cod, monkfish, Americanplaice and other species are landed as bycatch. In tutthorny skate are also
caught as bycatch in gillnet, trawl and londine fisheries directing for other species. The fishery in NAFO
Divisions 3LNO is regulated by quota.

Recent catch estimates and TACs are:

Divisions 3LNO: 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 7 7 7 7 7 7 7 7 7 7
STATLANT 21 3.3 35 4.2 15 3.7 4.0 4.0 NAL NAL
STACFIS 3.4 3.5 4.5 2.4 3.7 4.3 3.7 3.5 2.1

INA-1n 2022-2023, STATLANT 21 information is incomplete

Special comments

The life history characteristics ofthorny skate result in low rates of population growth and are¢hought to lead
to low resilience to fishing mortality.

Sources of Information
SCR Doc. 24/007008,037,038; SCS Doc. 24/06, 08, 09, 11
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American plaice in Div isions 3LNO Advice June 2024 for 202%nd beyond

Recommendation for 2025 and beyond

Advice for American plaice in Diisions 3LNO is provided based on an Interim Monitoring Report which
indicates no major changes in this stock. Scientific Council recommends that, in accordance with the rebuild|ng
plan, there should be no directed fishing on American plaice in Ds8fons 3LNO until an assessment indicates &
very low probability of being below Bim. Bycatches of American plaice should be kept to the lowest possible
level and restricted to unavoidable bycatch in fisheries directing for other species.

There will be no full assessment until interim monitoring shows that conditions have changed.

During the 2023 Annual meeting, the Commission requested that in June 2024, advice should be provided for
2025-2027 for 3LNO American plaice. Following a discussion during the January 2024 meeting about lack of
data and workload issues, SC concluded thate Commission request for advice for the 3LNO American plaice
would be responded via an Interim Monitoring Report, unless changes in the state of the stock arifhe most
recent Canadian surveys cannot be directly compared to previous series due to a laticonversion factors to
new survey vesseldor this stock. However, given the overall scale of recent Canadian indices, and with the
continued low levels of American plaice reported in the EA$pain surveysthere is nothing to indicate a change

in the status of the stock.

There will be no full assessment until interim monitoring shows that conditions have changed.
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b) Monitoring of Stocks for which Multi -year Advice was Provided in 2022 or 2023

Interim monitoring updates of these stocks wereconducted, and Scientific Council reiterates its previous
advice as follows:

Recommendation for American plaice in Div ision 3M for 2024 -2026: The stock has recovered to the
levels of the mid 1990s, however, recruitment has been poor since 201&iéntific Council considers that
there is not sufficient supporting evidence that the stock would be able to sustain a fishery at this time ar
recommends that there be no directed fishing in 2024, 2025 and 2026. Bycatch should be kept at the low
possible level.

Recommendation for cod in Divisions 3NO for 2022 and beyond: No directed fishingfrom 2022 to allow
for stock rebuilding. Bycatch of cod in fisheries targeting other species should be kept at the lowest possi
level. Projections of the stock were not performed but given the poor strength of all yeatasses subsequen
to 2006, the stock wil not reach Bim in the next three years.There will be no full assessment until interim
monitoring shows that conditions have changed.

Recommendation for yellowtail flounder in  Divisions 3LNO for 2024 -2025: Scientific Council advises
that fishing mortality up to 75% Fmsy, corresponding to catches of 15 560 t andi5 810 t in 2024 and 2025,
respectively, have risk of no more than 30% of exceedingni; and are projected to maintain the stock arounc
Bmsywith a low risk of being belowBiim.

Recommendation for redfish in Div ision 30 for 2023 -2025: The stock is below an interim surveybased

proxy for Bmsy but above the limit reference point Bim =0.3Bmsy-proxy) with a probability >99%. There is

insufficient information on which to base predictions of annual yield potential. Catches have averaged abc
9 000 t over the period used for the MSY proxy calculation (1992021). Scientific Council is unable to advise
on an appropriate TAC for 2023, 2024 and 2025.

Recommendation for capelin in Divisions 3NO for 2022 and beyond : No directed fishery. There will be
no full assessment until interim monitoring shows that conditions have changed.

Recommendation for roughhead grenadier in Subareas 2 and 3 : There will be no nhew assessment until
monitoring shows that conditions have changed.

Recommendation for alfonsino in Division 6G for 2019 and beyond : The substantial decline in CPUE
and catches on the KikenthaPeak in the past year indicates that the stock may be depleted. SC advise
close the fishery until biomass increases to exploitable level§here will be no full assessment until interim
monitoring shows that conditions have changed.

Recommendation for white hake in Divisions 3NO and Subdivision 3Ps for 2024 and beyond : Stock
status is unknown. Catches of white hake in 3NO should not increase above recent levels (the average o
most recent five years is around 400 tonnes)There will be no full assessment until interim monitoring
shows that conditions have changed.

Recommendation for northern shortfin squid in Subareas 3+4 for 2023 -2025: Although the primary

stock indices for Div. 4VWX were not available during 2021 and 2022, the 2022 biomass indices for bg
Divisions 3NO and Divwsion 3M EU summer surveys were near the lowest levels of their respective tim
series, suggesting that the stock has returned to a low productivity state. SC advises catches between 19
and 34 000 tonnes per year (two proxies foim, the potential yield which the northern stock componeh

may be able to sustain under a low productivity regime).
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c) Special Requests for Management Advice

i) Greenland halibutin Subarea 2 + Divisions 3KLMNO monitor, compute the TAC using the most recently
agreed HCR and determine whether exceptional circumstances are occurring (request #2,
Commission priority).

Commission request #2 (Commission priority) : The Commission requests the Scientific Council to monitor the
status of Greenland halibut in Subarea 2 + Biens3KLMNO annually to compute the TAC using the most recently
agreed HCR and determine whether exceptional circumstances are occurring. If exceptional circumstances are
occurring, the exceptional circumstances protocol will provide guidance on what stepsighme taken

Scientific Council responded:

The response to this request is deferred until the September 2024 Scientific Council meeting following t
recommendation of the WGRBMS.

During the April 2024 WGRBMS meeting, the working group stated that formal advice is not expected from
the June 2024 Scientific Council meeting, but to provide final advice on the 2025 TAC at its meeting in
September, pending the adoption of the new MSEatvest control rule by the Commission at the 2024 Annual
Meeting.

For that, the response to this request is deferred until the September 2024 Scientific Council meeting.

i) Continue to advance work on the 2+3KLMNO Greenland halibut MSE processes as per the approved
2024 workplan (request #3a, Commission priority).

Commission request #3a (Commission priority) The Commission requests that Scientific Council continue to
advance work on the 2+3KLMNO Greenland halibut and 3LN redfish MSE processes 202i8¢024, as per the
approved 2024 workplan [COMC RBMSVP 2306 (Rev. 3)]:

a. For the Greenland Halibut MSE: test Candidate Management Procedures (CMP) performance against
established management objectives and initial discussions on exceptional circumstances protocol.

Scientific Council responded:

The CMP for Greenland Halibut in NAFO Subarea 2 and Divisions 3KLMNO has been tested and proven r¢
under a broad range of conditions. It adapts effectively to changes in resource indices and accounts for big
or variations in data, or to Sientific Council assumptions about the future dynamics of this stock.cintific
Council recommends the adoption of this CMP. The Exceptional Circumstance protocol has also b
reviewed and revised,and the proposed protocol is attached below.

The Candidate Management Procedures (CMP; description attached below) for Greenldradibut in NAFO
Subarea 2 and Divisions 3KLMNO has been tested to ensure its robustness and adaptive capabilities (SCM
Doc. 2401; SCRDoc. 24/002REV; SCR Doc. 24/001REV?2). Although the CMP on occasions fails a few secondary
performance statistics criteria (0 6 0. 5 oh0 6 o) 6 ™ 6 ), these failures
occur only in low-plausibility scenarios, such as those involving lengthy periods of low recruitment or of high
mortality (OM10, OM12). These scenarios are not a major concern given their low likelihood. Moreover,
performance failures occur primarily in the nearterm due to declines in biomass driven by these adverse
conditions. The CMP reduces the TAC in response to these declines and the stock rebounds back toviggs

in the longerterm. This demonstrates the CMP's desired adaptive pabilities through its feedback
mechanisms.

Results from more plausible scenarios generally project expected gradual increases in catches and biomass
towards optimal sustainable levels. While each simulation exhibits natural variability, the CMP adapts to
changes effectively and accounts for poterdl biases in survey data, fishery implementation issues, or
variations in vital rates such as mortality and recruitment. In short, the CMP has been shown to be robust to a
broad range of conditions. While some lowplausibility scenarios proved to be challaging, these extreme tests

do demonstrate the adaptive capabilities of the CMP.
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Scientific Council also discussed the Exceptional Circumstances protocol revised at the January 2024 meeting

of SC (SCS Doc. 24/02), and agreed to recommend the addition of one extra criterion regarding missing survey

A A OMissingdnore than two of the five survey indices from the terminal y@@r 4 EEO xAO AAAAA Ol
what would be concerning circumstances where thecgentific Council would have little information on the size

of the stock in the terminal year. Proposed Exceptional Circumstances axttached below.

Candidate Management Procedure proposed for adoption :

4EA #-0 AT T AETAO A OOAOCAO AAOAAGSG Al ABnfdpiodsmdder DMIOAASL OO
using the SCAA frameworKThe full set of control parameters are show in Table1.

Target based )

The target rule is:

41 # 41 #p 70 p o

(@}
(@]

where 4 | #is the TAC recommended for yeata| EO OEA OOAODPI T OA OOORIs@OES
composite measure of the immediate past level in the mean weight per tow from survey®) that are available

to use for calculations for yeauys five survey series are used, witfx 1, 2, 3, 4, and 5 corresponding respectively
to Canada Autumn 2J3K, Canada Autumn 3LNO,-§phin 3L, EUSpain 3NCand EU 3M 61400m:

0 -
o p ’ h T p c
” U ”
with ,,  being the estimated variance for indeX{§estimated in the SCAA model fitting procedure),
0 B E O o
n
0 \9 0 jxEAGD A AT 100117001 ETC DAOATI AOGAO &I O

andr] indicating the period of years used to determine current status. Note the assumption that when a TAC is
set in yearwfor year &0 p, indices will not at that time yet be available for the current yeaca Missing survey
values are treated as missing in the calculation using the rule, as was done in the MSE. In such cases,
equation (3) is reduced accordingly.

Slope baseds]

The slope rule is:
41 # 40 #p _ ¢ ) v

where _ and G are tuning parameters,i is a measure of the immediate past trend in the survebased
mean weight per tow indices, computed by linearly regressing ©, vs yearcefor e © vtouee w p, for
each of the five surveys considered, with:

i P iy 2 0
with the standard error of the residuals of the observed compared to modgiredicted logarithm of survey
index "¢, ) as estimated in the SCAA base case operating model. Missing survey values are treated as missing
in the calculation using the rule, as was done in the MSE. In such cases, the dlopeach index,i ,in equation
(6) is calculated from the available values within the last five years.
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Combination Target and Slope basesh)

For the target and slope based combination:

1) 4! # iscomputed from equation (1),
2) 4! # iscomputed from equation (5), and
3) 41! # 4l 41 # ¥g,where' is atuning parameter.

Finally, constraints on the maximum allowable annual change in TAC are applied, viz.:

EA! # 4! #p w OEAB ' # 41! #p w X
Al A ) )
EAA ! # 41 #p wiix; OEAW!I # 41 #p Wai xi P

During the MSE process, this inteannual constraint was set at 10%, for botiTAC increases and decreases.

Table 1. Control parameter values for the CMP. The parametets| , and®were adjusted to achieve a
median biomass equal t@  for the exploitable component of the resource biomass in 2044
for the Base Case SCAA Operating Model.

‘ 0.963
r 0.15
n 3
| 0.972
1
2
® -0.0056
W 0.1
W 0.1

The following criteria are proposed to constitute Exceptional Circumstances:

1. Missing survey data
Z  More than two values missing, infave-year period, from a survey used in the MP;
72 Missing more than two of the five survey indices from the terminal year.

2. The composite survey index used in the MP, in a given year, is above or below the 90 percent probability
envelopes projected by the base case operating models from SSM and SCAA under the MS;

3. TACs are established that are not generated from the MP.

The following elements will require application of expert judgment to determine whether Exceptional
Circumstances are occurring:

1. the five survey indices relative to the 80, 90, and 95 percent probability envelopes projected by the base case
operating models (SSM and SCAA) for each survey;

2. survey data at age four (the age before recruitment to the fishery) compared to its series mean to monitor the
status of recruitment;

3. discrepancies between catches and the TAC calculated using the MP.
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iii) Continue to advance work on the 3LN redfish MSE processes as per the approved 2024 workplan
(request #3b, Commission priority).

Commission request #3b (Commission priority):The Commission requests that Scientific Council continue to
advance work on the 2+3KLMNO Greenland halibut and 3LN redfish MSE processes during@@®23as per the
approved 2024 workplan [COMC RBMSVP 2306 (Rev. 3)]:

b. For the 3LN Redfish MSE: (1) review and finalize Operating Models, (2) review any further work on
performance statistics; (3) select the CMP(s) for RBMS consideration and potential testing against
established management objectives.

Scientific Council responded:

Due to workload and capacity constraints, no progress has been made on the 3iedfish MSE since January
Scientific Council reviewed and recommended an extended workplan, which targets the adoption of a ne
MP by the Commission in September 2026. Howevergintific Council notes that the workplan should
remain flexible as the novelty of the work makes it difficult to determine the time required to complete
different tasks of this work.

Due to workload and capacity constraints, no progress has been made on the 3LN Redfish MSE since January.
SC reviewed and recommended an extended workplan, which targets the adoption of a new MP by the
Commission in September 2026. However, SC notes thaetworkplan should remain flexible as the novelty of

the work makes it difficult to determine the time required to complete the tasks of this work. For instance,
developing plausible scenarios of recruitment for this stock is not a trivial task, given itepisodic and
unpredictable dynamics.

The proposed workplan by Scientific Council is as follows:

Expected NAFO Body Proposed Workplan

Delivery

Aug 2024 WGRBMS Review and adoption of new workplan.

Sept 2024 COM Update on progress and workplan

Sept 2024 | Scientific Council | Continue development of OMs, continue work on CMPs and performan

May 2025 statistics including risk tolerances and constraints by the Technica
Team. An intersessional SC meeting may be added if required to supp
advancement.

June 2025 Scientific Council | Review of OMs. If consensus is achieved these will be finalized, otherwi
next steps for development will be identified.
Review of workplan.

July 2025 WGRBMS Update on progress. Discussion on OMs and viability of the MSE.
Review of workplan.
Sept 2025 COM Update on progress

This workplan aims for a completion for September 2026, howevercgntific Council notes that timelines are
notional and subject to revision based on workload, capacity and challenges with technical aspects of the work.

iv) Provide catch information in relation to 2TCI, including recent cumulative catch levels and a scoping
of expected cumulative catch levels (request #4).

Commissionrequest 4: The Commission requests that the Scientific Council continue to work on tiers 1 and 2 of
the Roadmap, specifically to:

a. Annually provide catch information in relation to 2TCI, including recenttumulative catch levels
and a scoping of expected cumulative catch levels;

b. As practicable and taking into account Scientific Council capacity constraints, develop stock
summary sheets for NAFO managed stocks that are evaluated using HCR or pf8Eesses.
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Scientific Council responded:

Implementation of the Tier 1 of the Roadmap includes the evaluatioof the sustainability of total catches by,
functional guild at the Ecosystem Production Uni{EPU)level, and the production ofEcosystem Summary
Sheets(ESSs) for the Grand Bank (3LNO) and Flemish Cap (3M) EPUs

A procedure for approximating the catches for the current and following years was developed and used
produce a scoping of these expected catch levels against the 2TCI Ecosystem Reference Point. The re
from this procedure have been integrated in the&ecosystem Sustainability of Catches Report. This exerci
indicates that the catches in 2024025 are expected to remain below 2TCI, but piscivore guild catches
the Flemish Cap (3M) EPU are scoped to be near the 2TCI threshold

There was limited progress in the developmenbf Tier 2 and Stock Summary Sheet$SSSs)for stocks
managed under MSEdueto workload issues. Work on tlesetopics remains ongoing.

A process for interim monitoring for ESSs was developed, and a workplan for the regular update of the E
every 5 years is in development.

Workload and capacity limitations within the Sientific Council, coupled with the decreasing support for
Scientific Council work, are expected to hinder theScientific Council's ability to carry out its work as
scheduled if not addressed

Catch information in relation to 2TCI

The Roadmap is the framework that NAFO is implementing to deliver an ecosystem approach for the
management of NAFO fisheries and ecosystems. Within the Roadmap, sustainability of fisheries catches is
achieved through a nested series of assessments aimed eataluating sustainability at different levels of
organization. Within these assessments, Tier 1 is focusexh sustainability at the ecosystem level, Tier 2 is
focused on sustainability at the multispecies level (e.g. species interactions), and Tier 3 &cudsed on
sustainability at the stock level (i.e. traditional stockassessment).

The current implementation of Tier 1 includes two distinct elements, a) the evaluation of the sustainability of
total catches by functional guild at the Ecosystem Production Unit (EPU) spatial scale, and b) the production of
Ecosystem Summary Sheets (ESSs)provide a synoptic view on the ecological state of EPU and the general
performance of the management measures within the ecosystem unit.

In this response, 8ientific Council (SC)addresses the specific points requested bthe Commission but also
provides an overview of the state of work related to Tier 1. There has not been substantive progress on Tier 2
due to capacity and workload issues.

The evaluation of theecosystemsustainability of total catches relies on comparing the total catch by functional
guild with the corresponding Ecosystem Reference Point, defined as twice the estimated Total Catch Index
(2TCI). Total catches above this Ecosystem Reference Point correspaaa high risk of Ecosystem Overfishing.

While the examination of total catches against 2TCI is useful to examine if high risk of Ecosystem Overfishing
has occurred, the analysis is constrained by the last year with full catch data available. The utility of this type
of analysis for management deisions would be much higher if a forward looking version of this analysis
associated with the incoming SC stock advice could be produced.

While formally predicting future catches and Catch/TCI Ratios is neither straightforward nor trivial, it is
possible to provide a simple scoping of these catches based on standing TAC decisions, levels and distribution
of catch in the most recent years, ahassuming that incoming management decisions will follow the SC stock
advice. This scoping would constitute a simple approximation to the order of magnitude of the current and near
future catches, and can be used to provide sensible values for the expectatch levels against the Ecosystem
Reference Point. SC developed a protocol for producing this scoping of catches (T@blend used it to generate

a scoping for theecosystemsustainability of catches for 2024 and 2025. This scoping was integrated in the

(&Ecosystem3 OOOAET AAEI EOU 1T £ #AOAEAO 2ADPTI 006 j OAA AAIT T xQs8
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Table 2. Schematic considerations for the compilation of catch information and their use for a scoping
exercise done in yeat for catch levels expected in year(current year) andt+1 (year to come).

1. Stocks assessed by SC:

a. Catch: current TAC (or recent maximum catch if deemed appropriate) for yebrand maximum
catch advice recommended by SC for ye&#1, noting that this catch advice needs to be don
solely considering the stock assessment and without influence by TCI information.

b. Stock area: if the stock area expands beyond the EPU, the catch should be allocated to the
based on the fraction of the total catch for the stock that was taken in the EPU in the yédr
(the latest full year for which information is available).

2. Stocks without assessment or catch advice:

a. Catch: Level observed in the EPU in yedrl (the latest full year for which information is
available).

b. Stock area: not applicable.

3. Stocks assessed by Coastal State:

a. Catch: Current quota decision (or recent maximum catch if deemed appropriate) for yeirand
maximum catch advice from the relevant authority for yeat+1. If only the quota decision for
yeart is available, the quota decision should be assumed for yelrl. If the quota decision for
yeart and the catch advice for yeat+1 are not available at the time of the scoping exercise, th
level of catch observed in the EPU in ye#érl should be used instead.

b. Stock area: if the stock area expands beyond the EPU, the catch should be allocated to the
based on the fraction of the total catch for the stock that was taken in the EPU in the yédlr
(the latest full year for which information is available). If the quota decision for yeat and catch
advice for yeart+1 are not available at the time of the scoping exercise, the use of level of ca
observed in the EPU in yeat-1 makes stock area scaling unnecessary.

10O ET AEAAOAA ET OEEkosystenBO ODAEAAQEAEKOUOERE AAOAEAO 2ADPI O
Flemish Cap (3M) and the Grand Bank (3LNO) EPUs. As agreed at SOMWGEEAFFM, information on

Catch/TCI in the Stock Summary Sheets (SSSs) is now limited to the value of the ratio and without indarati

I £ OEOCE 1 AOGAI 8 2AEAOAT AAOG O OEOE |1 AKbodybténSystaihabilly o T OA O A/
#AOAEAO 2ADPIi 00638

SC continues working on updating the primary production inputs for the Ecosystem Production Potential (EPP)

models, on which TCI estimates are based. Advancing on this work is considered important by SC, and
collaborations between STACFEN and WESA are ogoing on this subject. Workload issues have prevented SC

to complete this work.

Stock Summary Sheets for NAFO managed stocks that are evaluated using HCR or MSE processes

In terms of developing Stock Summary Sheets for stocks managed with Harvest Control Rules (HCRs) under
Management Strategy Evaluation (MSE), SC could not advance in any substantive way due to current workload.
Work on this topic remains ongoing.

Monitoring of the Ecosystem Summary Sheets

Ecosystem Summary Sheets (ESSs) are scheduled to be updated every five years, and the next update is
scheduled for 2027. Similarly to the Stock Summary Sheets, this means that in the intervening years, an interim
monitoring scheme is needed to evaluate ihajor changes have occurred that justify triggering an ESS update
ahead of schedule. SC developed sualscheme, including the selection of the information to be used for the
interim monitoring. This interim monitoring will be focused on ecological changesand done at WEESA in
November where, if required, the outof-scheduled update wouldbe triggered so that the updated ESS can be
tabled at SC irthe following June. Results of this interim monitoring will be reported to SC at the June meeting.

SC also started the development of a workplan to update the ESSs, and identified priority elements within the
ESSs to be improved in the next scheduled update. These priority elements include the determination of
endangered, threatened and protected specs and the analysis and reporting of bygatch and discards. The
ESS update workplan is scheduled to be completed at the 2024 VESA November meeting.
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The lack of Ecosystem Designated Expert (EDE) for the Grand Bank (3LNO) EPU, the interim nature of the
currently appointed EDE for the Flemish Cap (3M) EPU, the decreasing support for SC work in general and WG
ESA in particular, together with the current workload of WEESA, are issues that if not addressed, would be
expected to hinder SC ability to carry out this work as scheduled.
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Report on Ecosystem Sustainability of Catches

Since 2005 the Grand Bank (3LNO) and the Flemish Cap (3M) Ecosystem Production Units (EPUs) have
shown aggregate catch levels by functional guild which are consistent with the productivity of the EPUs
and the prevention of high risk of ecosystem overfishig.

Scoped catch levels for 2022025 remain below the 2TCI Ecosystem Reference Point, but piscivore guild
catches in the Flemish Cap (3M) are scoped to be near the 2TCI boundary.

Approach:

Total Catch Index (TCI): This index is an indicator of the level of aggregated catch for a given functional
guild (aggregate of species) that is consistent with the current productivity of the ecosystem (ecosystem
sustainability). The comparison of aggreg& catches with TCI is informative of the risk of ecosystem
overfishing.

NAFO has adopted 2TCI as an ecosystem reference point to inform on ecosystem overfishing (EO).

Analysis includes reported catches up to 2023, and scoping of likely catches for 202@25, assuming the
SC recommended catch levels for 2025.

Grand Bank (3LNO) EPU Flemish Cap (3M) EPU

N
Al
A Saiss I

— SF Benthos — Benthivore — Planktivore — Piscivore — SF Benthos — Benthivore  Planktivore — Piscivore

Buidoog
Buidoas

Catch/TCI Ratio

~
R

Summary:

During the 1960-1995 period, Ecosystem Production Units (EPUs) in the Newfoundland and Labrador, ar
Flemish Cap bioregions experienced sustained catch levels consistent with ecosystem overfishing.

Since 2005 aggregated catches for all functional guilds have been below the 2TCI Ecosystem Reference
Point in the Grand Bank (3LNO) and the Flemish Cap (3M) EPUs.

The catch levels for 2023 indicate an intermediate risk of ecosystem overfishing on both the Flemish Cap
(8M) and the Grand Bank (3LNO) EPUs.

All catch levels are consistent with preventing a high risk of ecosystem overfishing.

The scoping exercise indicates that catch levels in 2022025 would be below 2TCI, and consistent with an
intermediate risk of ecosystem overfishing for both EPUs, but the piscivore guild catches in the Flemish
Cap (3M) are scoped to be near the 2TCI bouagy.

Risk of ecosystem overfishing :
Catch > 2TCI: high risk of ecosystem overfishing
Catch between 1 and 2 TCI: intermediate risk of ecosystem overfishing

Catch < TCI: low risk of ecosystem overfishing
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Flemish Cap (3M) Ecosystem Production Unit (EPU)

Flemish Cap (3M) EPU

6udoog

Catch/TCI Ratio

|

<

2010

— SF Benthos — Benthivore Planktivore — Piscivore

Overview

2023 catches for all functional guilds were
below 2TCl, indicating that fishing levels have
been consistent with preventing a high risk of
ecosystem overfishing.

Piscivore guild catches for 20242025 are
scoped to be near the 2TCI Ecosystem Referen
Point.

Flemish Cap {3M) EPU - Piscivore Guild

304

Buidoog

N
8

Nominal Catch (ki)

=]

L] = -
-
I - -
III I-
i I
1995 2000 2005 2010

H Cod
M Redfish

2015 2020

[l Greenland halibut [l Silver hake [l Wolffish
White hake M Atlantic halibut [ll Other

Piscivores Guild: intermediate risk of EO
Current 2TCIl=24kt

Catches are dominated by redfish, Greenland
halibut and Atlantic cod.

Redfish (3M), Greenland halibut (2+3KLMNO)
and Atlantic cod (3M) stocks are managed by
NAFO.

Catches for 20242025 are scoped to be near the
2TCI Ecosystem Reference Point.

Flemish Cap (3M) EPU - Benthivore Guild

Bijydoog

Nominal Catch (kt)

60

204 I

i III.- 0
1985 2000 2005 2010

2015 2020 2025

B Shrimp Yellowtail flounder [ Witch flounder [l Haddock
Il Snow crab [l Thorny skate M American plaice ll Other

Benthivores Guild: low risk of EO
Current 2TCI=69kt

Catches are dominated by shrimp.
Shrimp (3M) stock is managed by NAFO.

Catches for 20242025 are scoped to be below
TCI.
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Nominal Catch (kt)

&

Flemish Cap (3M) EPU - Planktivore Guild

Buidodg

2015, 2020 2025

M Cod
B Redfish

Atlantic herring [l Squid
Mackerel I Other

Planktivore Guild: low risk of EO
Current 2TCI=97kt

There are no fisheries directed to planktivores
in this EPU.

Catches are dominated by younger ages of
Atlantic cod and redfish.

A fraction of Atlantic cod and redfish catches is
mapped to this functional guild to account for
the planktivore production of these stocks
during the early part of their life histories.

Catches for 20242025 are scoped to be below
TCI.

Nominal Catch (t}

i

Flemish Cap (3M) EPU - Suspension Feeding Benthos Guild

Suspension Feeding Benthos Guild: low risk
of EO

Current 2TCI=159kt

There are no fisheries directed to Suspension
Feeding Benthos in this EPU.
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Grand Bank (3LNO) Ecosystem Production Unit (EPU)

Grand Bank (3LNO) EPU

-
T
Ui

— SF Benthos — Benthivore Planktivore — Piscivore

Overview

2023 catches for all functional guilds were below|
2TCl, indicating that fishing levels have been
consistent with preventing a high risk of
ecosystem overfishing.

Catches for Piscivores and Suspension Feedil
Benthos were between 1 and 2 TCl, indicating a
intermediate risk of ecosystem overfishing.

Catches for Benthivores and Planktivores werg
below TCI, indicating a low risk of ecosysten
overfishing.

Piscivore, Suspension Feeding Benthos an
Benthivore guild catches for 20242025 are
scoped to be between 1 and 2 TCI.

Grand Bank (3LNO) EPU - Piscivore Guild

Nominal Catch (kt)

2001 2005 2010 2015 2020 2025

B Cod
B Redfish

M Greenland halibut [l Silver hake [l Wolffish
White hake I Atlantic halibut [l Other

Piscivores Guild: intermediate risk of EO
Current 2TCIl=42kt

Catches are dominated by redfish, Greenlan
halibut and Atlantic cod.

Redfish (3LN and 30 stocks), Greenland halibd
(2+3KLMNO) and Atlantic cod (3NO -
moratorium-) stocks are managed by NAFC
while the Atlantic cod (2J3KL) stock is manage(
by Canada.

Catches of silver hake are noticeably increasin
since 2018, likely linked to ecosystem change
related to warming trends.

Catches for 20242025 are scoped to be betweer
1and 2 TCI.

Grand Bank (3LNO) EPU - Benthivore Guild

Buidoos

Nominal Catch (ki)

2005 2015

B Shrimp Yellowtail flounder Bl Witch flounder [l Haddock [ll Other
Il Snow crab [l Thorny skate M American plaice [ll Lobster

Benthivores Guild: low risk of EO
Current 2TCI=118kt

Catches are dominated by yellowtail flounder
and snow crab.

Yellowtail flounder (3LNO) is managed by NAFQ
while the snow crab (3LNO) is managed by
Canada.

Catches for 20242025 are scoped to be near TC
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Grand Bank (3LNO) EPU - Planktivore Guild Planktivore Gu”d |OW riSk Of EO
Current 2TCIl=167kt
Catches are dominated by capelin (2J3KL).

Budoos

Capelin (2J3KL) is a stock managed by Canada.

A fraction of Atlantic cod and redfish catches is
/ \ mapped to this functional guild to account for the
planktivore production of these stocks during
early part of their life histories.

Nominal Catch (ki)
= »

= ——— Catches for 20242025 are scoped to be below
95 2000 2005 2010 2015 2020 2025 TCI .
M Cod Atlantic herring Sandlance [l Squid
M Redfish  Capelin Mackerel [l Other
Grand Bank (3LNO) EPU - Suspension Feeding Benthos Guild Suspension Feeding Benthos GU|Id

intermediate risk of EO
Current 2TCI=27kt

Bujdoog

Catches are dominated by surf clam.
The surf clam fishery is managed by Canada.

Catches for 20242025 are scoped to be betweer
1and 2 TCI.

Nominal Catch {kt)

2000 2005 2015

2010

M Surf clam [l Scallop [l Other

V) Support the Secretariat in developing a centralized data repository using ArcGIS online to host the
data and data -products for scientific advice (request #5a).

Commission Request 5 In relation to the habitat impact assessment component of the Roadmap (VME and SAI
analyses), the Commission requests that Scientific Council to:

Support the Secretariat in developing a centralized data repository using ArcGIS online to host the data
and data-products for scientific advice.

Scientific Council Responded:

A data subgroup of WGESA was convened to address Commission Request 5(a). Discussions focused on
key areas of development(i) production of 37 separate standard data layers(ii) data management, (iii)
ArcGIS online testing, and (iv) advancing standardized analysis and reporting tools. The ArcGIS d
repository is expected to be fully operational in 2026.

A data subgroup of WGESA was convened to address Commission Request 5(a). Discussions focussed on four
key areas of development, (i) production of 37 separate standard data layers, which builds upon the existing
list of standard data layers for inclusionon a NAFO hosted ArcGIS online portal, (ii) data management, to
develop a workflow for data management within ArcGIS online platform taking into account the requirements
for metadata, file organization, file naming protocol, the format of the workflow itslf, individual roles and
responsibilities, (iii) ArcGIS online testing, to include the configuration and testing of the NAHWsted ArcGIS

Northwest Atlantic Fisheries Organization www.nafo.int



46 SC31 Mayz 13 June 2024

online platform, and (iv) advancing standardized analysis and reporting tools. Details of the SC response on
each of these items is given in the 2023 WESA report (NAFO SCS Doc. 23/25).

The ArcGIS data repository is expected to be fully operational in 2026 following the production and compilation
of the data layers necessary for the review of VMEs and the-assessment of bottom fisheries to be undertaken
in 2024 and 2025, respectively.

vi) Continue working with WG -EAFFM towards developing operational objectives for the protection of
VMESs and biodiversity in the NRA (request #5b).

Commission Request 5 In relation to the habitat impact assessment component of the Roadmap (VME and SAl
analyses), the Commission requests that Scientific Council to:

Continue working with WG-EAFFM towards developing operational objectives for the protection of VMEs
and biodiversity in the NRA.

Scientific Council Responded:

Scientific Council notes the Commission agreed in 2028 adopt a framework to establish operationalgoals,
objectives, targetand indicators,for ecosystem components assessed as part of the NAFO roadmap. During
September 2023 meetingcientific Council assigned this request a lower priority. Further discussion with
WG-EAFFM on the proposedramework documentis expected to occur at the WEEAFFM meeting in August
2024.
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vii) Work towards the reassessment of VMEs and impact of bottom fisheries on VMEs for 2026 (request
#5¢C).

Commission request 5. In relation to the habitat impact assessment component of the Roadmap (VME and SAl
analyses), the Commission requests that Scientific Council:

Work towards the reassessment of VMESs and impact of bottom fisheries on VMEs for 2026.

Scientific Council responded:

Scientific Council notes the review of VMEs and reassessment of bottom fisheries are both required f
Commission consideration in 2026 Scientific Council agreed to undertake the review of VMEs in Novembe
2024 z to be presented to WEGEAFFM and Commission in 2025, and the reassessment of bottom fisheries
November 2025z to be presented to WEGEAFFM and Commission in 2026. Work on both parts is progressir|
as plannedand will follow the structure of previous assessments.

Scientific Council (SC)notes the review of VMESs and reassessment of bottom fisheries (assessment of SAl) are
both required for Commission consideration in 2026. SC agreed to undertake the review of VMEs in November
2024 and the reassessment of bottom fisheries in November 202Results of the review of VME will be
presented to WGEAFFM and Commission in 2025 and the results of the SAI assessment (including
management options) will be presented to WE&EAFFM and Commission in 2026. Work on both parts is
progressing as planned ad will follow the structure of previous assessments. Specific tasks, in chronological
order, for the review of NAFO VMEs and the reassessment of bottom fisheries are detailed in 2023-B&A
report (NAFO SCS Doc. 23/25).

The basic steps for the SAVME analysis involve i) the use of Kernel Density Estimation (KDE) to delineate VME
polygons, ii) the use of Species Distribution Models (SDMs) for the VME indicator species to refine the
boundaries of the VME polygons, and theiii) the use of the refined VME polygons to conduct the specific SAI
analyses. SC agreed that the KDE analysis (i) will be conducted using data from the entire 3LNO and 3M EPUs,
while the SDMs (i) and the specific SAl analyses (iii) will be conducted e NRA scale.

viii) Continue progression on the review of the NAFO PA Framework in accordance to the PAF review
work plan approved in 2020 and revised in 2023 (request #6).

Commission request 6. The Commission requests Scientific Council to continue progression on the review of the
NAFO PA Framework in accordance to the PAF review work plan approved in 2020 and revised in 2023 (NAFO
COMSC RBMSVP 2319 (Revised)), specifically to undertake tesgjrof the Provisional Draft PA Framework
(COMSC RBMSVP 2320 (Revised)).

The simulation testing of the proposed Precautionary Approach (PA) involves two complementary approaches,
a generic approach aimed at testing the proposed PA framework based on simulated populations defined on
the basis of generic life history strategiesand a specific approach aimed at testing the framework on two
concrete case studies, 3M cod and 3NO witch flounder.

Results from these two approaches were presented and discussed, but additional work is required to address
the issues emerging from the &entific Council discussion. Sientific Council will continue working on this
request, and will hold an intersessional Sentific Council meeting to complete this work between the end of
July and beginning of August 2024, ahead of the 2024 August RBMS meeting. The response to this request is
deferred until this intersessional Kientific Council meeting.

ix) Update the 3-5 year work plan (request #7)

Commission request 7: The Commission requests Scientific Council to update tHe y&ar work plan, which
reflectsrequests arising from the 2023 Annual Meeting, other mujgar stock assessments and other scientific
inquiries already planned for the near future. The work plan should identify what resources are necessary to
successfully address these issues, gapsiireat resources to meet those needs and proposed prioritization by the
Scientific Council of upcoming work based on those gaps.
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Scientific Council responded:
NAFO Scientific Council updated the 2022025 annual plan and identified resource gaps and priorities.

While this plan is reviewed and updated twice a year, it has shown a limited capacity to solve the repeat
concern aboutScientific Councilworkload.

Scientific Councilreiterates that because there is no dedicated NAFO funding source for scientific resear
the activities are subject to Contracting Party allocations that may not be stable/guarantee&cientific
Councilwork continues to fall to a small number of scientists who are oveburdened with requests.

Scientific Councilrecommends that the NAFO Commission should conduct a detailed workload assessme
the NAFG5cientific CounciWvith the intention of revisiting the way scientific work is organized and seeking
possible solutions to improve efficiency and effectiveness.

The workload levels in the last decade have been unsustainable. It has put significant strain on individy
scientists, and has removed any form of normalcy tScientific Councilwork.

Scientific Councilrecommends that as complex requests are completed, they are not immediately replal
with the objective to bring workload levels to the level 8€ientific Councitapacity.

Scientific Council (SC) updated the 20242025 annual plan (Figure 1) and identified resource gaps and
priorities.

This work plan is updated and reviewed each June and September to include all requests, with prioritization
and rationale where appropriate, as well as the resources required to respond to the requests.

The work plan was first requested by the Commission in 2018 in response to Scientific Council concerns over
increased workload. The situation has not improved since therscientific Councilidentified an increase in the
number, complexity, and diversity of requests as well as an increased number of SC and WG meetings in recent
years, concurrent with reduced support by Contracting Parties to do the work, including diminishing iperson
participation in those meetings. These circumstances have made it excemgly difficult to fully address all
requests over the year.

Scientific Councilreiterates that the work plan should facilitate a more concrete discussion of tradeffs
between effort dedicated to scientific activities, including addressing new versus the current/strategic
requests. This rarely happens because the work falls to a sthaumber of scientists who are overburdened
with recurring requests, often pressured to deliver, and therefore are incapable of delivering on new, strategic
requests. This is in addition to their other noANAFO work.

The plan includes requests from the Commission from the annual meeting, including stock assessments and
other scientific inquiries (e.g. requests from coastal states). The plan also includes requests SC has made of its
own accord.Scientific Councilreiterated that where there is no dedicated NAFO funding source for scientific
research, the activities are subject to Contracting Party allocations that may not be stable/guaranteed.

All SC attempts to organize its work commensurate to its capacity during the recent meetings have failed and
there are not prospects of improvement at mediurterm mainly because of the observed increase in the work
of the SC and the unrealistic expectatianset by the Commission.

While this plan is reviewed and updated twice a year, it has shown a limited capacity to solve the repeated
concern about SC workload. The main reason is that this workplan comes after the Commission requests every
year and the only possible option is toricorporate new topics without any previous consideration on the
capacity to address them (reactive approach, not proactive).

The NAFO Informal Group to Reflect on the Workload of the Scientific Counmuitt in April 2024 and proposed
different options to address the SC workload. One of which was the drafting of a cover letter detailing the
additional resources required to answer new requests Scientific Councilreviewed the cover letter and felt it
would not address the workload issue because it only addressnew requests and does not ensure resourcing
for those requests.
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Scientific Councilrecommends that the Commission should conduct a detailed workload assessment of the
Scientific Councilvith the intention of revisiting the way scientific work is requested and planned and seeking for
possible solutions to improve efficiency and effectiveness.

Among others, the workload assessment should include the following tasks:

£ identification and description of the recurrent activities carried out by the SC in recent years (the current
work plan could be an excellent starting point adding horizontal and supporting activities carried out by
the different CPs such data validatiod, 01T 1 EOEO OAAAEIT Ch !, +h8Qh

E description of the allocated human resources to the identified recurrent activities (required job
profile/skills, time estimations or number of hours/FTE performed by profile and activity, worktime
arrangements and rotation of the staff),

F analysis of the workload distribution and recommendations to rebalance workload and priorities
(including how to handle nonrecurrent activities).

Scientific Councilemphasized the importance of stability in the work plan, i.e. that new requests should be
clearly justified as they will have impact on delivering existing work plan items.

The workload levels in the last decade have been unsustainable. It has put significant strain on individual
scientists, and has removed any form of normalcy to SC work.

Scientific Councirecommends that as complex requests are completed, they are not immediately replaced, with
the objective to bring workload levels to the level ®€ientific Councitapacity.

e Workplan 2024
Tiers 1 and 2 of the Roadmap: O r a n

a. Provide catch information in relation to 2TCl, including recent Ecosystem State Request #1. Request # 8:

cumulative catch levels and expected cumulative catch levels Assessment Provide advice for the Stock assessment for Pelagic Sebastes

" management of the fish stocks mentella (ICES V, XIl and XiV; NAFO 1)
b. Develop stock summary sheets for NAFO managed stocks that are (Tier 1) 9 f the i
evaluated using MSE processes,
Multispecies H
A nent -monitor the status of 2+3KLMNO Greenland halibut to compute the TAC using HCR
(Tier 2) -determine whether exceptional circumstances are occurring.

Request # 3: | Request #6:

=Evaluate the impact of trawl surveys on VME in closed NAFO Managed Stocks --Continue review of PA Framewark

areas - Simulation testing of the Draft PA Framework

-Evaluate effect of excluding surveys from these areas on Stock Stock

stock assessments. Assessment B3 Assessment

(Tier 3) (Tier 3) Request #3,
v v - 2+3KLMNO Greenland halibut and 3LN redfish MSEs:
1
I M Stock - \ M Stock ‘ Greenland Halibut MSE:

Regquest #5:. anagement anagement = test CMP performance and initial discussions on ECs
VME and SAI analyses: v v 3LN Redfish MSE:
a. Support the Secretariat in creating standardized data .

By-catch > By-catch | review and finalize Operating Models
layers and products review work on performance statistics;

b. Work with WG-EAFFM on operational objectives for the select CMP(s) for RBMS consideration and testing against
protection of VMEs and biodiversity in the NRA. established objectives.

¢, Work towards the reassessment of VMEs and impact of

bottom fisheries on VMEs for 2026. Habitat Impacts
Assessment Request #10
Summarize available information on the current and future impacts of climate
l change on NAFO-managed stocks, non-target species, and associated
Request #9: ecosystems;
Risk Assessment
Impact of activities other than fishing (Management)

Figure 1. Commission requests being addressed by the Scientific Council during 202825.
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X) Include any new Qanadian §tock assessments for cod 2J3KL gCanada), witch flouqder 2J3KL~(C£anada)
AO A1l AT1TA@g O1 OEA 3#80 A1 1 OA1 OAPI OO | OANOAOGO YoqQs
Commission request 8: The Commission requests that any new Canadian stock assessments for Cod 2J3KL and

Witch flounder 2J3KL, and any new ICES stock assessments for Pelagic Sebastes mentella (ICES Divisions V, Xll and
XIV; NAFO 1) be included as an annex to the Scientific 8d&am 6 © AT 1T OAI OADI 008

Scientific Council responded:

No new data available at this time.

Update of the cod in Div isions 2J3KL (Canada)

A new assessment of this stock was carried out in 2024, but the report has not been released yet. Once the
report is public, the link will be included in the SC report.

Update of the witch flounder in Div isions 2J3KL (Canada)
No new information was available.
Update of the Pelagic Sebastes mentella(ICES Divisions V, Xl and XIV; NAFCSubarea 1 (ICES)

No new information is available as of 2021. The ICES Northwest Working Group (NWWG) will assess these
stocks at its meeting on 46 September 2024.

xi) Monitor and provide update on relevant research related to the potential impacts of activities other
than fishing in the Convention Area, subject to the capacity of the Scientific Council (request #9).

Commission request 9: The Commission requests the SC to monitor and provide regular updates on relevant
research related to the potential impacts of activities other than fishing in the Convention Area, subject to the
capacity of the Scientific Council.

Scientific Council responded:

Updates on recent and relevant research related to activities other than fishing have been made available
the Scientific Council(oil and gas and seabed marine litter).

With respect to oil and gas, and besides accidental events, routine industry activities can have detrimen
environmental effects during each of its main phases (exploration, production and decommissioning
Ongoing work to evaluate impacts of oil and gaactivities in the NAFO Convention Area includes studies ¢
seismic surveys on fish and shellfish, as well as the development of methods to assess abandoned wells

The overlap between oil and gas areas with NAFO fisheries, VMEs and closed areas has increased i
period 2018-2024.

With respect toseabedmarine litter in the NRA,studies are showing that 16% of the locations examined ha
litter. Plastic is the dominant material in this litter, with fishing-related litter being mostly found in the slopes
of the Grand Bank of Newfoundland, and on the northern and southern slopes b&tFlemish Pass.

Scientific Councilalso notes that current expertise within WGESA andScientific Councilis insufficient to

assess the longerm impacts of these activities on fisheries, VMEs and the marine ecosystegtientific

Councilalso reiterates that CPs continue to provide expertise in evaluation of marine environmental impac
of activities other than fishing (e.g. oil and gas).

Scientific Councilacknowledges the value of the NEREIDA contract Ipyoviding updates on the available
information on the activities other than fishing (particularly oil and gas andseabedmarine litter).

Besides accidental events, routine oil and gas activities can have detrimental environmental effects during each
of the main phases of exploration, production and decommissioning. Work to evaluate the impacts of these
activities is ongoing in the NAFO ConventioArea.

There are ongoing studies onthe effects of seismic surveys on snow craland groundfish, as well as
development of methods to assess abandoned wells in the NAFO area. Current state of development of this
research was presented at WEESA and summarized in its report (NAFO, 2023). Outside the NAFO area, work
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on a framework for an Environmental Risk Assessmerfor chemical contamination as a result oficcidental
spills was also presented aSC (see STACFEN report).

Detailed analyses on overlap between oil and gas activity areas with NAFO fisheries, VMEs and closed areas,
and seabedmarine litter have been made possible through the NEREIDA project.

Overlap between Oil and Gas activity areas with NAFO fisheries, VMEs and closed areas.

The analysis of the spatial overlap between oil and gas activity areas and NAFO fisheries, VMESs and closed areas
in NAFO Divsions 3LM was updated (Figire 2). Several active exploration licencesverlap with NAFO fisheries,
VMEs and closed area#cluding two new significant discovery licences

aN-]
|

Div 3M

47°N =

Closed OIL AND GAS ACTIVITIES (Divs. 31 and 3M) NAFO VME dosures
Area No 2 4 Proposed installation | NAFQ Divisions
[ Oil and gas Project Area B NAFO VME polygons
. 7t Oil and gas Core Development Area CUMULATIVE FISHERIES (2016-2022)
— Predicted Environmental Zone of Influence Hr
Exploration wells 536,9
* Development wells l "
® Delineation wells
* Dual wells
[J Significant discovery licences 01
49° W 46° W [ Active exploration licences !

Production licences

Figure 2. Overlap between oil and gas activities (oil and gas active exploratidicences, significant
discovery licences and wells) and fishing effort in NAFO Dgions 3LM. The yellow star
ET AEAAOAO OEA 11T AAOQGETT 1T &£ OEA DPOiI PIi OAA DPOT AO
$AOCAT T PI AT O 001 EAAOOG ET OEA &I AT EOE 0AOO 10
(licences and wells); NEREIDA (cumulative bottom fisheries 2@&t2022).

A
C

The spatial data from 20182024 shows an increasing overlap between oil and gasignificant discovery
licences and wellswith (i) NAFO fisheries, (i) VMEs and (iii) areas closed to bottom fishing (Figurg). This
increase is due to both the increase in the number of significant discovery licensesid the extension of the
NAFO closure No. 10VMEs in closure No. 10 (i.e., sea pens, sponges and black corals) are part of an-inter
connected network, and hence, impacts on one VME could have cascading effects on other VME areas.
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O Oil and gas Project Area
L’ Oil and gas Core Development Area
**  Proposed installation
Exploration Wells
¢ Dual Classified Wells
» Delineation Wells
[ Significant Discovery Licences
Active Exploration Licences
[ NAFO VME Closures
B VMEs
Cumulative fisheries (2016-2022)
Hr

536,9
0,1

Figure 3. Evolution of overlap between oil and gas activexploration licences, significant discovery
licences and wells, and NAFO fisheries, VMEs and Area closure No. 10 imsDivs 3L and
3M (2018-2024). Sources: CNLOPB website (licences and wells); NEREIDA (cumulative
bottom fisheries 2016-2022)

Occurrence, characterization and spatial distribution of seabed marine litter in the NRA

Occurrence, characterization and spatial distribution of seabed marine litter in the NRA were analysed, based
on data collected from EU groundfish surveys (Divisions 3LMNO: 204823 period). Seabed litter was found

in a total of 16.7% of the trawls. Plast and fishingrelated litter items were the most frequently found. Plastic
accounted for 63.6% of the litter items, whilst metal accounted for 12.9% of the total. Remnants of fishing gear
(7.8%), organic litter (4.4%), rubber (1.7%) and glass/ceramics (Ql%) were the least common. Items classified

AO OI OEAO AT OEOI PiI CATEA 1 EOOAOCOe AAAI O1 OAA MEidHand8aob
density of marine litter (Figure 5), the highest densities were found in Divisions 3LNO, mainly on the slopes of

the Grand Banks of Newfoundland, and on the northern and southern slopes of Flemish Pass. In Division 3L
fishery-related litter items (Figure 6) were identified as being associated with both NAFO managed and non
managed fishing activities.
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3LMNO EU-Spain Survey Tows (2018-2023)
* With recorded litter presence
Without recorded litter presence

Bottom Fishing Footprint NAFO
[ EEZ Canada
NAFO Divisions
Litter presence by strata (%)
J1-10
[J10-20
[J20-30
[ 30- 40
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Figure 4. Occurrence of seabed litter from the EU groundfish surveys (2018023). Hauls with
seabed litter presence (red points) and hauls with no recorded litter (black crosses) are
shown. In the background the percentage of tows with litter presence by samplingrata
is shown (in blue scale).

Bottom fishing footprint NAFO
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Figure 5. Seabed litter densities (number of items/kn¥) per tow (yellow points) and averaged by
sampling strata (in green scale), from thé&U groundfish surveys (20182023).
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Bottom Fishing Footprint NAFO
\ 4 EEZ Canada
| =y NAFO Divisions
‘\-!ﬂ’f L Fishing related litter
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* Entangled monofilaments
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. + Metal
Ve, Longlines
Nets
M * Pots
»  Other remnants of fishing gears
Queen-Snow Crab fishery (2012-2021)
(Kg landings)

30

R 3N =i
i |

‘%., ) fooprnt o162028
“,': o 2 soem Hours fished
‘ =11
Figure 6. Spatial distribution of fishing related litter by items (seabed litter), from the EU
groundfish surveys (20182023). NAFO groundfish fisheries (green scale; Source
NEREIDA) and the snow crab fisheries (orange scale; Source DFO) are displayed.

xii) Summarize the information it currently has available regarding the current and future impacts of
climate change on NAFOmanaged stocks, nontarget species, and associated ecosystems; and identify
any consequential data gaps, research needs and opportuniti es for productive research (request
#10).

Commission request 10: The Commission requests that the Scientific Council at its 2024 meeting: summarize the
information it currently has available regarding the current and future impacts of climate change on NAFO
managed stocks, notarget species, and associated ecosystemsg identify any consequential data gaps,
research needs and opportunities for productive research.

Scientific Council responded:

Through the Deepsea Fisheries (DSF) Project (FAQO), an expert consultant was contracted to summar,
knowledge and increase awareness of climate change impacts on fisheries and ecosystems within the N
Regulatory Area, and provide guidance on adaptatioand mitigation for climate-resilient fisheries. This
study highlights the urgent need to integrate climate change considerations into fisheries management
ensure sustainable and resilient fisheries in the NAFO area.

Climate change impacts cannot be avoided, and need to be explicitly addressed in the work a@é®ific
Council and taken into account in the scientific advice. Specific operational elements of the way forward st
need to be identified but necessitates a multidisciplinary approach, including expertise from biologists an
oceanographers, as well asiodelersand stock assessment scientists.

Scientific Council does not have the capacity to develop an approach to effectively incorporate clim:
change considerations as part of its regular operations, but climate changannot be ignored in the work of
NAFO. As a first step towards the goal of developing climateformed Scientific Council advice, Scientific
Council proposes a dedicated iperson meeting to bring together the multidisciplinary experts required to
evaluate the options and design an approach to integrate climate change consideratothroughout
Sientific Council operations.

Scientific Councilhighlights that progress on this issue would necessarily be conditioned by the resource
and capacity made available by Contracting Parties, includirgarticipation of appropriate expertise at the
proposed meeting.

Through the Deepsea Fisheries (DSF) Project, FAO, an expert consultant was contracted to summarize
knowledge and increase awareness of climate change impacts on fisheries and ecosystems within the NAFO
Regulatory Area and provide guidance on adaptation ahmitigation for climate-resilient fisheries. For that, a
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comprehensive literature review was completed, supplemented by analyses of projected climate changes and
their likely ecological impacts across the NAFQonvention Area. The study (SCR Doc. 24/009) highlights the
urgent need to integrate climate change considerations into fisheries management to ensure sustainable and
resilient fisheries in the NAFO area. Addressing climate change's complex and multifaceted impactsrarine
ecosystems and fisheries requires a coordinated and adaptive management approacliormed by robust
scientific data and predictive modelling. Immediate action and continuous adaptation are essential to mitigate
the adverse effects of climate change and ensure the lotgym sustainability of fisheries resources.

The main results of this study were:

The northwest Atlantic Ocean is a climate change hotspot:

(0]

(0]

Observed climate trendsSignificant warming surface and bottom temperatures, deoxygenation,
acidification, reduced sea ice, altered mixing, nutrient flux and primary production, and increased
frequency and intensity of climate extremes.

Projected warming to 2100:Surface temperatures are projected to rise by up to 4°C and bottom
temperatures by up to 23°C by 2100.

Projected warming to 2050The average surface warming of ~1°C, with some areas experiencing
warming up to 2.5°C under high emissions. The average bottom warming across both emission
scenarios is 0.45°C, with some regions warming by as much as 2.1°C under high emissions. Some parts
of the Grand Banks experience more significant warming on the sea bottom than at its surface.

Marine heatwaves:Projected increases in the frequency and duration of marine heatwaves with
significant ecological and socieeconomic impacts.

Primary production: Projected declines in primary production and changes in phytoplankton species
composition and blooms.

Sea ice reductiorFurther declines in Arctic sea ice extent and thickness were projected.

Climate impacts on species, ecosystems and fisheries are complex and multifaceted:

(o]

(0]

Productivity and Mortality: Altered productivity rates and increased mortality in various species.

Phenology and Trophic MismatchChanges in seasonal timing and mismatches in predatprey
relationships.

Trophic amplification: Disproportionate climate impacts on high trophic species.

Distribution Shifts:Species are moving poleward and into deeper waters in search of suitable habitat.
Under high emissions, 23% of transboundary fish stocks are expected to shift by 2030, increasing to
45% by 2100 at the global scale.

Diseaseshifting distribution and prevalence of bacterial and viral pathogens, including vibrio, affecting
marine life.

Size and maturitywarming is associated with reduced body sizes and earlier ages at maturity.

Biomass Declinélarine animal biomass is expected to decline across most of the southern NAFO area,
with increases in the Arctic under high emissions scenarios.

Catch Potential:Increased catch potential in higher latitudes and decreased potential in tropical
regions due to poleward redistribution of fish stocks.

Disruption of Fisheries:Significant disruption is expected, requiring fisheries to adapt to spatial
redistribution or face reduced catches.

Climate impacts on NAFO-managed species:

0

High-Risk SpeciedHalf of the NAFGmanaged species, including Atlantic wolffish, capelin, northern
shrimp, roughhead grenadier, splendicalfonsino, witch flounder and yellowtail flounder, are likely to
be adversely affected by climate changes.

Moderate Risk Speciedtlantic cod, Greenland halibut, redfish and thorny skate are at moderate risk.
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0 Low-Risk SpeciesAmerican plaice, white hake and shortfin squid are at lower risk, although these
assessments carry higher uncertainty due to limited studies.

Integrating climate into NAFO fisheries management:

0 Integrated data products:Integrated and readyto-use data products allow researchers to better
incorporate climate variability and change into fisheries assessment and advice.

0 Remote sensingGreater use of remote sensing climate data products allows synoptic monitoring of
marine climate conditions at high resolutions.

o Climate modelling and forecastingdeveloping/applying high-resolution regional climate models for
the northwest Atlantic Ocean to anticipate climate changes and theirimpacts on NAFO living resources.

o Climate response databas€onsolidating the available scientific literature on climate changes and their
impacts on NAFO species, including their environmental niches, into a centralized database to facilitate
a more robust understanding of which climate impact pathways are mostriportant for stocks, how
they operate, and how to mitigate them.

o Climate risk assessmen8ynoptic, spatially explicit climate vulnerability or risk estimates for NAF©
managed species and their ecosystems could support eviderbased decisioamaking under climate
change, helping decisiormakers to identify priorities for scientific and managenent efforts to
implement proactive management measures, reduce impacts, increase resilience and advance the
adaptive capacity of fisheries.

0 Monitoring distribution shifts: Apply joint dynamic species distribution models to evaluate species
distribution in real -time or to predict where species will be months or years ahead, helping understand
where survey or fishing efforts should be deployed, anticipating stock shifts acresmanagement
boundaries, and proactively addressing transboundary conflicts.

o Climate monitoring: Further programs to monitor e.g. climatedriven disease transmission,
phenological shifts, climate vulnerability to early life stages, key climate variables and fish stocks
would better detect and respond to climate changes.

o Climateconsidered stock assessmentdsing approaches such as management strategy evaluations,
climate-conditioned advice, or other methods.

o0 International cooperation and data sharingto address climate impacts comprehensively.
0 Adaptive managementto address climate impacts on fisheries.

0 Sustainability: Promote sustainable fishing practices to mitigate adverse climate effects and support
resilient fisheries.

0 ResearchEncourage further research on the impacts of climate change on marine ecosystems and
fisheries.

o Strengthen multidisciplinary collaborations:Include climate scientists, oceanographers, ecologists,
social scientists, fisheries managers and policymakers in the fisheries assessment and management
process to develop effective climateesilient strategies.

The Scientific Counci(SC)thanked the FAO and the Deepea Fisheries Project for facilitating the contract with
the consultant to have this work completed.

Scientific Council notes thatclimate changeis a serious and growing concern to fish stocks and marine
ecosystems worldwide, and that the Northwest Atlantic is no exception. Climate change impacts cannot be
avoided, and need to be explicitly addressed in the work of SC and taken into account inghintific advice.

The consultant report offered suggestions on how this could be accomplished, including the creation of a Tier
0 in the Roadmap to develop Climate Impacts Assessments. These could summarize expected climate impacts,
and inform further actions within Tiers 1-3 aimed at making the 8ientific Council advice climateinformed,

and the NAFO fisheries more resilient to climatehangeimpacts.
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While the consultant report provided useful insights andrecommendations, specific operational steps on the
way forward still need to be identified. The incorporation of climate change considerations necessitates a
multidisciplinary approach, including expertise from biologists and oceanographers, as well as malters and
stock assessment scientists. An understanding of the range of the uncertainty in all the steps involved would
be necessary to provide a realistic view of the process and develop a path forward.

At the present time, Scientific Council (specifically STACFEN, STACFIS andB8&) does not have the capacity

to develop an approach to effectively incorporate climate change considerations as part of its regular
operations. However, as the summary of impacts detailed above clearly shows, climate change is not a concern
that can beignored. Therefore, as a first step towards the goal of developing climateformed SC advice,
Scientific Council proposed the organization of a dedicated Hperson meeting to ewaluate the options and
design an approach to integrate climate change considerations throughout SC operations. Such a meeting
would necessarily require participation of scientists from multiple disciplines as the approach required is
indeed a multidisciplinary one.

Progress on this issue would necessarily be conditioned by the resources and capacity made available by
Contracting Parties. Scientific Council reiterates and emphasizes that dedicated resources will be required to
advance with the effective and timely talng of climate change impacts into account within SC work and advice.
This need has already been acknowledged Ilge Commissionin COM Doc. 23 .3, but should be reflected in the
Commission requests going forward.

2. Coastal States
a) Request by Denmark (Greenland) for Advice on Management in 2025 and 2026 (Annex 2)

Requests for management advice frol@enmark (on behalf of Greenland) are presented in Annex 2 of Appendix
V. Advice on stocks for which interim monitoring was requested is given in section 3c. below. Advioa
Pandalus borealiss deferred to the September Scientific Council/NIPAG meeting.

The Scientific Council responded:
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Greenland halibut in Division 1A inshore z Disko Bay Advice June 202 for 2025-2026

Recommendation for 202 5 and 2026

Following the application of the ICES guidance on data limited stocks (DLS) method 3t Scientific Council
advises that the TAC in 2025 and 2026 should not exceed 6 258 tons.

Management objectives

No explicit management plan or management objectives has been defined by the Government of Greenland but
a management plan is currently under development.

Management unit

Three inshore stocks in Division 1A (Disko Bay, Uummanaq andpernavik) are believed to recruit from the
Subareas0+1 offshore spawning stock (in the Davis Strait), and there is little migration between the separated
areas and the stock in @bareas 0+1 offshore. Separate advice is given for each area, within the specific
management unit, in Division 1A inshore.

Stock status

The fishery has increased gradually over 4 decades, with signs of a decrease in the stock biomass in the most
recent two decades. Although the commercial CPUEs have increased since 2017, the indices remain 17% below
2012 values.The mean size of the landed fish has decreased from 57 cm in 2010 to 51 cm in 2023 equivalent
to a 32 % reduction in mean weightAfter an increase in gillnet survey indices from 2017 to 2021, survey
indices have quickly returned to around average levels. The trawl survey biomasdiices are slightly higher in

the recent two years.

The available data indicate that the fishery is currently based on incoming year classes ages 5, 7 and 8 and will
be affected by variability in recruitment.
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information were used to monitor the stock.

Basis for advice

The application of the ICES guidance on datianited stocks (DLS) method 3.2 (ICES 2012a and 2012b, ICES
2014) using the Greenland Shrimp and Fish survey (Disions 1A-F) was accepted by SC in 2016, as the basis
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for giving TAC advice on Greenland Halibut in the Disko Bay. This method was applied again to provide the
following advice for the next two years. This rule was developed and tested as an empirical approach that uses
the trend in the stock response to fismg pressure (ICES 2012a, Jardimt al. 2015). The empirical basis was
given a generic expression

G+1=adviceaecent*r
where r=index mean for 20202023/index mean for 2016-2019 = 1.39 (no trawl survey in 2021).

Should changes in excess of 20% be generated using this rule, a 20% cap is applied. In 2016 to 2018, no
precautionary buffer was applied, but in 2020 a precautionary buffer was applied to account for decreases in
the mean length in the fish landings andommercial CPUEs.

This results in the following advised catch:

2025 Catchdvised= 6258 t (catch advised for 2023 and2024=5 215*1.2)

This rule should be reviewed in the next assessment.

Multi-year advice is recommended when applying this indexratio based rule. Also, Greenland has requested
advice for as many years as is considered appropriate. A two year advice cycle is suggested at this time.

The next assessment is planned for 2026.

Human impact

Mainly fishery related mortality. Removal of lost fishing gear (lost gillnets, longlines and more) by the GINR
research vessel RV Sanna has been conducted in 2020, 2021 and 2023. Other mortality sources (e.g. pollution,
shipping, oilindustry) are undocumented.

Biology and environmental interactions

No studies were reviewed in this assessment.

Ecosystem sustainability of catches

The impact of bottom fishingactivities on VMEs in 8barea0 was assessed in 2016. Three areas have been
designated as marine refuges, that exclude bottom contact fisheries: Disko Fan, Davis Strait and Hatton Basin.
Areas in SA 1 have also been closed to bottom fishing to protect benthic habitats.

Greenland halibut is included in the piscivore guild. There is no EPUs nor TCls defined for this region.
The ecosystem sustainability of catches cannot be evaluated. Greenland shark is a bycatch species of concern
in the fishery given its low reproductive rate, slow growth rate and limited ecological information.

Fishery

Catches increased in the 1980s, peaked from 2004 to 2006 at more than 12 000 t, but then decreased
substantially to just above 6 000 t in 2009. From this levekatches gradually increased reaching 10 760 t in
2016. In 2017, catch rates were unusually low and only 6 409 t were caught in Disko B&jnce then catches
have gradually increased reaching 11 435 tin 2023.

2AAAT O AAOAE AOOGEI AGAO j Onmnm

i10q AOA AG EiilixOq

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

1A Disko Bayz TAC 9.2 9.6 9.2 9.2 111 10.6 10.3 114 127 106
1A Disko Bayz STACFIS 8.7 10.8 6.4 8.4 8.8 7.6 9.0 10.3 114
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Effects of the fishery on the ecosystem

Greenland halibut in thearea is targeted with longlines and gillnets. Both gears select adult fish with large body
size and do not retain recruits or small sized fishnipacts on VMESs have not been addressed.

Special comments

Although the index provided by the Greenlandshrimp and Fish trawl survey experienced vessel changes in
2018 -2020, the results are considered to be comparable with those from earlier years.

Recruits are mainly received from the offshore stock inubareas0+1 offshore.
Sources of Information
SCR Do4/019, 026, 031; SCS Doc. 24/14.
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Greenland halibut in Division 1A inshore z Upernavik Advice June 2024 for 202582026

Recommendation for 2025 and 2026

Following the application of the ICES guidance on data limited stocks (DLS) method 3.2, the Scientific Council
recommends that catch should not exceedl 801 t.

Management objectives

No explicit management plan or management objectives have been defined by the Government of Greenland. A
management plan is currently under development.

Management unit

Three inshore stocks in Division 1A (Disko Bay, Uummanaq andpernavik) are believed to recruit from the
Subareas0+1 offshore spawning stock (in the Davis Strait), and there is little migration between the separated
areas and the stock in Gbareas 0+1 offshore. Separate advice is given for each area, within the specific
management unit, in Division 1A inshore.

Stock status

The commercial logbook CPUE has decreased by 18 % and the factory data based CPUE has decreased by 29 %
since 2012. The mean size of the landed fish has decreased from 62 cm in 2013 to 57 cm in 2023 equivalent to

a 23 % reduction in mean weightThe gillnet survey NPUE and CPUE increased relative to earlier levels in 2020
and 2021 but has decreased since theiihe fishery is currently based on ages 7 and 8.

The gradual reduction in the size of the landed fish and minor decrease in CPUE could indicate a slow decrease
of the stock.
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Reference points

Could not be established.

Assessment

Survey indices, mean length in théandings, commercial CPUEs and catch at age information reeconsidered
the best information to monitor the stock.
Basis for advice

The ICES Harvest Control Rule 3.2 for data limited stocks was used as a basis for giving TAC advice (mean
survey index 2021-2023/mean 2017-2020=0.956).Should changes in excess of 20% be generated using this
rule, a 20% cap is applied. In 2022, no precautionary buffer was applied.
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This results in the following advised catch:
2025 and 2026 Catchuavised= 5 801 t (catch advised for 2023 and 2024=6 070*0.956)

Multi -year advice is recommended when applying thisndex-ratio based rule. Also, Greenland has requested
advice for as many years as is considered appropriate. A two year advice cycle is suggested at this time.

The next assessment is planned for 2026.

This rule should be reviewed in the nexassessment.
Human impact

Mainly fishery-related mortality. Retrieval of lost fishing gear (lost gillnets, longlines and more) by the GINR
research vessel RV Sanna was conducted in 2023. Other mortality sources (e.g. pollution, shippingndilstry)
are undocumented.

Biological and Environmental interactions

No studies were reviewed in this assessment.

Ecosystem sustainability of catches

The impact of bottom fishing activities on VMEs in®area 0 was assessed in 2016. Three areas have been
designated as marine refuges, that exclude bottom contact fisheries: Disko Fan, Davis Strait and Hatton Basin.
Areas in Sibareal have also been closed to bottom fishing to protect benthic habitats.

Greenland halibut is included in the piscivore guild. There is no EPUs nor TClIs defined for this region.
The ecosystem sustainability of catches cannot be evaluated. Greenlastthrk is a bycatch species of concern
in the fishery given its low reproductive rate, slow growth rate and limited ecological information.

Fishery

Catches increased from the mid 1980s and peaked in 1998 at a level of 7 000 t. Landings then decreased sharply,
but then increased from 20152019 to 9 000 t, and has decreased steadily since then, with the catch in 2023
being 7 300 t.

RecentcatctA OOET AOAO j Onnmmm 611 q AOA AO A 111 x04,

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

1A Upernavik- TAC 9.5 9.6 9.7 9.5 8.5 8.5 9.9 10.0 9.5 9.3
1A Upernavik- Catch 6.3 7.4 6.8 7.5 9.0 7.6 8.5 7.7 7.3
STACFIS Total 6.3 7.4 6.8 7.5 9.0 7.6 8.5 7.7 7.3

Effects of the fishery on the ecosystem

Greenland halibut in the area is targeted with longlines and gillnets. Both gears select adult fish with large body
size and do not retain recruits or smalsized fish. Ghost fishing by loggilinets has been observed, but its effects
are unknown.

Special comments

Recruits are mainly received from the offshore stock inubareas0+1 offshore.

Sources of Information
SCR Doc. 24/027, 028, 035; SCS Doc. 24/014.
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Greenland halibut in Division 1A inshore z Uummannagq Advice June 2024 for 202582026

Recommendation for 2025 and 2026

Following the application of the ICES guidance on data limited stocks (DLS) method 3.2, 8wentific Council
recommends that TAC in 2025 and 2026 should not exceed 4 674 t. A PA buffer is applied in 2024 for the first
time.

Management objectives

No explicit management plan or management objectives has been defined by the Government of Greenland. A
management plan is currently under development.

Management unit

Three inshore stocks in Division 1A (Disko Bay, Uummannag and Upernavik) are believed to recruit from the
Subaread)+1 offshore spawning stock (in the Davis Strait), and there is little migration between the separated
areas and the stock in @bareas 0+1 offshore. Separate advice is given for each area, within the specific
management unit, in Division1A inshore.

Stock status

The commercial logbook CPUE has decreased by 44 % and the factory based CPUE has decreased by 58 % since
2012. The mean size of the landed fish Balecreased from 60 cm in 2016 to 50 cm in 2023 equivalent to a 43

% reduction in mean weight. The fishery is mainly based on incoming year classes ages 5 and 6 in 2023. The
stock shows signs of depletion.
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Reference points

Could not be established.

Assessment

No analytical assessment was performed. Survey indices, mean length in thedings, commercial CPUEs and

catch at age information wee considered the best information to monitor the stock.

Basis for advice

The ICES Harvest Control Rule 3.2 for data limited stocks was used as a basis for giving TAC advice (mean
survey index 2021-2023/mean 2017-2020=1.134). Since both the mean length in the fish landings and the
commercial CPUEs have decreased in both 2022 and 2023 and stock status relative to reference points is

unknown, a PA buffer is applied in 2024 for the first time.
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Multi-year advice is recommended when applying this inderatio based rule. Also, Greenland has requested
advice for as many years as is considered appropriate.to-year advice cycle is suggested at this time.

This results in the following advised catch:
2025 and 2026 Catchuavised= 4 674 t (catch advised for 2023 and 2024=5 153*13*0.8)

This rule should be reviewed in the next assessment.
Human impact

Mainly fishery-related mortality. Retrieval of lost fishing gear (lost gillnets, longlines and more) by the GINR
research vessel RV Sanna was conducted in 2023. Other mortality sources (e.g. pollution, shippingndilstry)
are undocumented.

Biological and Environmental interactions
No studies were reviewed in this assessment.
Ecosystem sustainability of catches

The impact of bottom fishing activities on VMEs in®area 0 was assessed in 2016. Three areas have been
designated as marine refuges, that exclude bottom contact fisheries: Disko Fan, Davis Strait and Hatton Basin.
Areas in Sibareal have also been closed to bottom fishing to protect benthic habitats.

Greenland halibut is included in the piscivore guild. There is no EPUs nor TClIs defined for this region.
The ecosystem sustainability of catches cannot be evaluated. Greenland Shark is a bycatch species of concern
in the fishery given its low reproductiverate, slow growth rate and limited ecological information.

Fishery

Catches in the Uummannaqg fjord gradually increased from the 1980s reaching 8 425 t in 1999, but then
decreased to ~ 5 000 in 2002. Since 2004, catches gradually increased reaching 10 670t in 2020. In 2023 catch
decreased to 8 250 t

2AAAT O AAOAE AOOEI AGAO j Onnm

ITq AOA AO A 111 x0dq

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

1A Uummannag- TAC 9.5 9.9 9.5 9.5 9.9 9.5 9.6 9.8 9.6 9.7
1A Uummannag- catch 8.2 10.3 9.0 8.8 10.2 10.7 9.6 9.0 8.3
STACFIS Total 8.2 10.3 9.0 8.8 10.2 10.7 9.6 9.0 8.3

Effects of the fishery on the ecosystem

Greenland halibut in the area is targeted with longlines and gillnets. Both gears select adult fish with large body
size and do not retain recruits or smalsized fish. Ghost fishing by lost gillnets has been observed, but its effects
in the Uummannagq fjod is unknown.

Special comments

Recruits are mainly received from the offshore stock inubareas0+1 offshore.

Sources of Information

SCR Doc. 24/029, 034; SCS Doc. 24/014.
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b) Request by Canada and Greenland for Advice on Management in 202 5 and 2026 (Annex 2, Annex 3)

Requests for management advice from Canada aB@nmark (on behalf of Greenland) are presented in Annex
2 and 3 of Appendix V. Advice on stocks for which interim monitoring was requested is given in section 3c.
below. Advice onPandalus borealiss deferred to the September Scientific Council/NIPAG meeting.

Scientific Council responded:
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Greenland halibut in Subareas 0+1 (offshore) Advice June 2024 for 20252026

Recommendation for 2025 and 2026

In the projection period the probability of being below Bim is very low (<1%), and the probability of
exceedingFim is projected to be below 30% for any catch less than 90% of current TAC.

Scientific Council thereforerecommends that catch should not exceed 90% of current TAC

Management objectives

Canada andDenmark (on behalf of Greenland)requested that the Scientific Council provide an overall

assessment of status and trends in the total stock area throughout its range. Stock status should be evaluated

in the context of management requirements for longerm sustainability and the advice provided should be

cd 1 OEOOAT O xEOE .! &/ 60 0OAAAOOEIT T AOU ! PPOI AAE &OAI Axi OE

Convention Principle Status Comment

@ ox
Restore to or maintain at Bmsy 0 B > Bmsy Intermediate
Not lished
Eliminate Overfishing (Stock) @ r<Ffim @ Notaccomplishe
Unknown
Eliminate Overfishing

(Ecosystem)

TCl undefined

Apply Precautionary Approach e Blim and Flim defined

Minimize harmful impacts on Directed fishery, VME closures
living marine resources and in effect, Effectiveness of
ecosystems bycatch regulations uncertain
Preserve marine biodiversity Cannot be evaluated

Management unit

The Greenland halibut stock in Subarea0+1 (offshore) is part of a larger population complex distributed
throughout the Northwest Atlantic.

Stock status

Median biomass is aboveBmsy (B/ Bmsy = 1.3) and the probability of being belowBim is less than 1%. Fishing
mortality is below Fmsy (F/ Fmsy= 0.78) and the probability of being abovéim is 34%.
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Reference points

Bim is 30% Bmsyand Fim is Fmsy (SCS 04/12).

Projections

Medium-term projections were carried forward to the year 2026 for catch scenarios with catch = TAC = 33 305t
for 2024. Constant removals were applied from 2022026 at several levels of (F=0, Fstatus qug 75% Fmsy, 85%
Fmsyand Fmsy) or catch (TAC and 90% TACHAt the end of the projection period, the risk of biomass being below
Bim was less than 1% in all cases.

For the Fstas quo projections, the probability that F > Fim = Fnsyin 2025-2026 was 34%, and with 2/3 Fmsy the
probability was 23%. At 75%Fmsy, the probability that F >Fim was 30%. Projected at the level of 85%iim, the
probability that F > Fim was 39% and for Fmsy projections, this probability increased to 50%. For biomass
projections, in all scenarios for 20252026 the probability of biomass being belowBim was less than 1%The
probability that biomass in 2026 is greater tharbiomass in 2024 isbetween 19 and 70% for all projections.
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Projections with Catch 2024 = 33305 t
Projected relative Biomas9
Year Yield ("000t)(B/Bmsy) median (80%CL
F =0
2024 33.3 1.3 (0.91-1.84)
2025 0 1.28 (0.89 - 1.85)
2026 0 1.4 (1.02-1.92)
Fstatusquo = 0.102
2024 33.3 1.3(0.91-1.84)
2025 32.33 1.28 (0.89-1.85)
2026 32.04 1.27 (0.87-1.86)
2/3Fmsy= 0.085
2024 33.3 1.3(0.91-1.84)
2025 27.23 1.28 (0.89- 1.85)
2026 27.39 1.28(0.91-1.88)
75%Fmsy = 0.096
2024 333 1.3 (0.9-1.85)
2025 30.51 1.28 (0.89- 1.86)
2026 30.4 1.26 (0.89-1.87)
85%Fmsy = 0.109
2024 33.3 1.3(0.91-1.84)
2025 34.42 1.27 (0.89-1.85)
2026 33.91 1.26 (0.86-1.85)
Fmsy = 0.128
2024 33.3 1.3(0.91-1.84)
2025 40.21 1.28 (0.89-1.85)
2026 38.92 1.24 (0.83-1.84)
TAC = 33 305
2024 33.3 1.3(0.91-1.84)
2025 333 1.28 (0.89-1.85)
2026 33.3 1.27 (0.86-1.85)
90% TAC = 29 975
2024 33.3 1.3(0.91-1.84)
2025 29.97 1.28 (0.89-1.85)
2026 29.97 1.28 (0.88-1.86)
yield ('000t) P (F> Flim) P(B<Blim) P(B>Bmsy) P(B2026 < B2024)
Catch2024= 33 2025 2026 2024 2025 2026 2024 2025 2026 2024 2025 2026
F=0 0 0 34% <1% <1% <1% <1% <1% 83% 81% 91% 19%
F statusquo 32.33 32.04 34% 34% 34% <1% <1% <1% 83% 81% 79% 60%
2/3 Fmsy 27.23 27.39 34% 23% 23% <1% <1% <1% 83% 81% 81% 53%
75 % Fmsy 30.51 30.4 34% 30% 30% <1% <1% <1% 83% 81% 80% 58%
85% Fmsy 34.42 33.91 34% 38% 39% <1% <1% <1% 83% 81% 78% 63%
Fmsy 40.21 38.92 34% 50% 50% <1% <1% <1% 83% 81% 76% 70%
TAC 33.3 33.3 34% 36% 37% <1% <1% <1% 83% 81% 79% 62%
90%TAC 29.97 29.97 34% 29% 29% <1% <1% <1% 83% 81% 80% 57%
Assessment

A Stochastic Production model in Continuous Time (SPiWas used for the assessment of this stockput to
this model include landings data and a standardized index of exploitable stock biomass from combined survey

data.

The next assessment is expected to be in 2026.

Human impact

Mainly fishery related mortality has been documented. Other sources (e.g. pollution, shipping,-witlustry) are

undocumented.
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Biology and Environmental interactions
No specific studies were reviewed during this assessment

Ecosystem sustainability of catches

The impact of bottom fishing activities on VMEs in®area 0 was assessed in 2016. Three areas have been
designated as marine refuges, that exclude bottom contact fisheries: Disko Fan, Davis Strait and Hatton Basin.
Areas in Sibareal have also been closed to bottom fishing to protect benthic habitats.

Greenland halibut is included in the piscivore guild. There is no EPUs nor TCls defined for this region. The
ecosystem sustainability of catches cannot be evaluated. Greenlasidhrk is a bycatch species of concern in the

Subareas 0+1 (offshore) fishery given its low reproductive rate, slow growth rate and limited ecological
information.

Fishery

Catches were first reported in 1965. Catches increased from 1989 to 1992 due to a new trawl fishery iniBien
0B with participation by Canada, Norway, Russia and Faeroe Islands and an expansion of thasinim 1CD
fishery with participation by Japan, Norway and Faeroe Islands. Catch declined from 1992 to 1995 primarily
due to a reduction of effort by nonCanadian fleets in Diision OB. Since 1995 catches have been near the TAC

and increasing in step with increases in the TAC, with catches reaching a higt2022. Catches decreased to 32
990t following a decreasing TAC in 2023.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TAC 30 30 323 323 364 364 364 364 333 33.3
SAO 154 141 159 160 183 179 1912 183 164
SA1 149 152 162 162 180 181 173 188 166
Total STACFIS 303 293 321 322 363 360 364 372 330

1 Based on STATLANT, with information from Canada and Greenland authorities to exclude inshore catches.
2STACFIS estimate using 1.48 conversion factor fecut, tailed product.

3 Based on official catches from the Greenland Office of Fisheries Licences (GLFK) because STATLANT were not ava

Sources of information
SCRDocs.24/013, 019, 020,021, 022; SCPoc.24/14 .
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¢) Monitoring of Stocks for which Multi  -year Advice was provided in 2022 or 2023

Scientific Council r ecommends for:

Demersal redfish and deep-sea redfish (Sebastesspp.) in Subarea 1 for 2024 and beyond: Scientific
Council advises that there should be no directed fishery until a significant improvement in stock status |fis
detected.

Wolffish in Subarea 1 for 2024 z 2026:
Atlantic wolffish: The Scientific Council advises that there should be no directed fishery and bycatch shou
be kept to the lowest possible level.

Spotted wolffish: The Scientific Council advises that the TAC should not exceed mean catches fromptréod
2012 to 2015 when indices were increasing for both stocks. This corresponds to a catch of 775 tons.

d
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VIIl. REVIEW OF FUTURE MEETINGS ARRANGEMENTS
1. Scientific Council insterse ssional meeting , summer 2024

The Scientific Councilwill have an intersessional online meeting to complete the simulation testing of the new
proposed PAF in summer 2024. Date TBD

2. Scientific Council and STACFIS Shrimp Assessment Meeting, 177z 19 September 2024

The Scientific Council and STACFIS Shrimp Assessment meeting will be held in Halifax, Canadd917
September 2024.

3. Scientific Council, 23 to 27 September 202 4
The Scientific Council September 202meeting will be held inHalifax, Canada23-27 September 202.
4. WG-ESA12- 21 November 2024

The Working Group on Ecosystem Science and Assessment will meet at l&FOSecretariat Halifax, Nova
Scotig Canadal2- 21 November 2024.

5. Scientific Council, June 2025

The Scientific Council June meeting will be helth Halifax, Nova Scotia30 May - 12 June 2@5. The NAFO
Secretariat will look into alternate meeting venues.

6. Scientific Council (in conjunction with NIPAG), 20 25
Dates and location to be determined.

7. Scientific Council, September 2025

The Scientific Council September 2@meeting will be held in Halifax, Canada, 129 September 2025.
8. WG-ESA, November 2025

Dates and location to be determined.

9. NAFO/ICES JointGroups

a) NIPAG, 2®@5

Dates and location to be determined.

b) ICESz NAFO Working Group on Deep-water Ecosystem
Dates and location to be determined.

c) WGHARP

Dates and location to be determined.

10. Commission - Scientific Council Joint Working Groups
a) WG-EAFFM

The joint Commission Scientific CouncilWorking Group on the Ecosystem approach to Fisheries Management
(WG-EAFFM)will be held in Bergen, Norway 5-7 August 2024.

b) WGRBMS

The joint Commission Scientific CouncilWorking Group on Risk Base#lanagement Systems (W&BMS) will
be heldin Bergen, Norway, 810 August 2024

c) CESAG
The next meeting of the Catch Estimation Strategy Advisory Group (CESA@)y take placein Spring 2025.

Northwest Atlantic Fisheries Organization www.nafo.int



SGC 31 Mayz 13 June 2024 75

IX. ARRANGEMENTS FOR SPECIAL SESSION
1. 11th International flatfish symposium

The 110 International flatfish symposium is scheduled to take place from 228 November 2024 in
Wageningen, the Netherlands. The Scientific Council agreed that Laura Wheeland (Canada) atessl a
representatiyg of the NAFO Scientjfic Counci[.he NAFO Secretariat inforrped thg Spientific S:ouncil tha} t[lere
AOA mEOT A AOAEI AAT A ET OEA ¢mngt 3AEAT OEAEA #1 Ol AEI
2. EAFM Symposium, 2025

The EAFM Symposium is schedulto take place from 1113 March 2025 in Rome, Italy.

Anthony Thompson (DSF Project, FAQyovided an update on the planning for the joint FAO, NAF&nd ICES
Symposium Applying the Ecosystem Approach to Fisheries Management in ABNJe Scientific Council noted
the importance of the symposium, and the potential contributions to JNAFS. Scientific Council discussed the
appropriate representatives and agreed that the following Scientific Council representative should attend:
Diana GonalezTroncoso (Scientific Council Chair), Mar Sacau Cuadrado (VEBFFM / WGESAco-Chair),
Alfonso Pérez Rodriguez (WESA ceChair), Miguel Caetano (STACFEN Chair), Rick Rideout (STACPUB Chair),
Frederic Cyr (Canada), Mariano KoeAlonso (Canada)Ellen Kenchington (CanadaPaul Regular (Canada),
Irene Garrido Fernandez (European Union) and Patricia Gongak/@European Union).

3. Topics for future Special Sessions
Workshop on cod Div ision 3M readers

The Scientific Council agreed that a review of the comparative ageadingfor 3M cod should be added as there
had not been a session on this since 201Currently, readers from Spain, Faroes and Norway read the 3M cod
otoliths. An exchangebetween these readers would be very useful to try to establish a protocol.

Scientific Council Process

The Scientific Council noted a need to review the currer@cientific Councilstructure and process for providing
advice, and that an additional special session with dedicated time would be required to have those discussions.
A potential option would be to add an additional day onto the June meeting to have those dedicated discussions.

Reference Points Workshop

Many stocks managed by NAFO have Reference Pointr they areinterim. Some of them are based on survey
indices, that can not be daulated in the next years due to the lack of Canadian survefethods for calculating
the RPs can be discussed durirg\Workshop

Climate Change Meeting

Scientific Council does not have the capacity to develop an approach to effectively incorporate climate change
considerations as part of its regular operations, but climate change can not be ignored in the work of NAFO. As
a first step towards the goal ofleveloping climate-informed SC advice, Scientific Council proposes a dedicated
in-person meeting to bring together the multidisciplinary experts required to evaluate the options and design
an approach to integrate climate change considerations throughoutcintific Council operations.

X.MEETING REPORTS
1. Working Group on Ecosystem Science and Assessment (WG-ESA), 14-23 November 2023

The report of the meeting of the Working Group on Ecosystem Science and Assessment {8#83) held at the
NAFO Secretariat, Halifax, Nova Scotia, duridg-23 November 2023(SCS Doc. 23/25)was presented byco-
ChairMar Sacau Cuadrado (EU) aratting co-Chair Diana Gonzéaled roncoso (EU)

Some topics related with the WEESA were updated during this meeting:
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a) NEREIDAproject
NEREIDA's work on seabed marine litter and oil and gas

The NEREIDA project is funded by the European Union through the NAFO Secretariat. The proposed activities
are specifically designed to address the Commission request relatedrtemnitor and provide regular updates on
relevant research related to the potential impacts of activities other than fishinghe ultimate goal is to
understand some of these activities taking place in the NRA (i.e. seabed marine litter and offshore oil and gas),
in relation to their potential impact on the fishery resources, the ecostem and the fishing activity regulated

by NAFO. It should be noted that this study is not intended to duplicate work done through existing impact
assessment processes. The NEREIDA work started with a significant delay due to administrative problems and
results are expected to be presented durinlovember2024 WG ESA meeting This delay has had an impact on
the original work schedule. Updates on recent and relevant research related to NEREIDA work on seabed litter
and oil and gas activities were made availde to the SC.

Seabedmarine litter (SCR Doc.24/046)

Continuing the pilot study (GarciaAlegreet al., 2020)a crosschecking of the seabed litter information and the
photographic records collected during the EU groundfish surveys (2028023) with the IEO seabed litter
database was done. This work has allowed to perform the analysis of the occurrence, showingt fhlastics and
fishing related litter were the most frequent litter groups collected in the region. Besides, the spatial
distribution of seabed litter by occurrence and densities was mapped. Finallit, was noted thata review and
update of the current seabed marine litter data collection procedures used in the EU groundfish surveys is
being carried out with the aim of developing an improved protocol and new data forms.

Oil and gas (SCRDoc.24/ 047)

Main natural components (geomorphological features, fishery resources, epibenthic assemblages, marine
mammals, seabirds, sea turtles, VMEs and its connectivity) and human activities (bottom fisheries, shipping,
offshore oil and gas, undersea cables, cons@tion and management, and marine research) identified in the
NRA were mapped, based on available spatial data. In addition, an updated map of the current spatial location
of oil and gas exploration activities (licences and wells) and its overlap with NAHBheries, VMEs and closed
areas, as well as maps showing the evolution over time along the period 202824 were produced. In recent
years, an increase in overlap has been observed. All this information was organized and integrated into a GIS
in order to visualize spatialoverlaps between different users of the marine space (e.qg., oil and gas exploration
and fisheries), and between users and the marine environment (e.g., oil and gas and VMES). A literature review
was conducted showing that, besides accidéal events, oil and gas activities can produce impacts during the
exploration, exploitation and decommissioning phases.

References

GarciaAlegre A., RomésMarcote E., Gago J., Gonzélslnevo G., Sacau M., Duran Mufioz P. (202Z»pabed litter
distribution in the high seas of the Flemish Pass area (NW Atlantic)Scientia Marina 84(1).
https://doi.org/10.3989/scimar.04945.27A

NEREIDA’s work on the update on the analysis of VMS and Logbook data to study the bottom fishing
footprint (SCR 23/056)

An update on the analysis of Vessel Monitoring System (VMS) and Logbook data to study the bottom fishing
footprint was carried out using data for the 2016 to 2022 periodand was made available to the SC. Data
gathered through the IEO Scientific Observer Program on board fishing vessels were used to assess both the
coverage and accuracy of the data employed in studying fishing effort and footprint. The findings reveal that
both. ! &/ 80 6-3 AT A TTCAITTE AAOAAAOGAO Al 1 ®édatiancddaviden OOh
these datasets are merged. Data from scientific observers allowed the measurement of these errors, resulting

in approximately 40-70% of the total pings being considered with the merging approach. Despite the merging
approach is widely corsidered an improvement in relation to the former method (i.e. simple speed filter) and

a powerful tool for describing the spatial distribution of fishing activity, this improvement relies on the
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coverage and quality of the available information. Moreover, yearly cumulative fishing effort maps (hours

fished per cell) together with yearly fisheriesspecific effort maps (20162022) were presented to SC, using the

TAx EI DPOI OAA OA1T ORI EIEC AIABAD- 3 ADIEA AlTI¢ cUs8 4EAOA 1 APO xE
and how the distribution and intensity of fishing effort in the NAFO Regulatory Area changes over time. In

addition, an overlay analysis was performed to estimate the area of the seven ¥Maxa polygons that

overlapped with the cumulative fishing footprint and the different fishery-specific footprints.

b) OECMssubmission

At the 2023 Annual Meeting the Commission adopted the recommendation from WEBAFFM thatthe
Secretariat, in consultation with the Scientific Council as required, to submit the seamount closure areas and the
sponge VME fishery closures 1 to 6 to the CBD Secretariat and to the UN Environment Programme World
Conservation Monitoring Centre (UNBRCMC) for inclusion in the World Database on OECM& submission

was reviewed by WGESA at the November 2023 meeting for final submission by the Secretariat. The Executive
Secretary updated that the submission process was more complex than was previously discussed, and the
process for RFMOs to submit areas as OECMs is still unclear, and that there is a review process in place. In
previous correspondence and meeting, it was rted that no review process was required for submission, as
normally they are submitted by CBD focal points, and that process was not defined for RFMOs. The Executive
Secretary noted that there should be a second review by the Commission since they adoptdu:
recommendation under the assumption that no further review was requiredThe Secretariat, relevant SC
members andWGEAFFM will continue working on the OECM submission.

2. NAFO Joint Commission-Scientific Council Working Group on Risk -Based Management Strategies
(WG-RBMS), 16-17 April 2024

The report of the meeting of the NAFO Joint CommissigBcientific Council Working Group on RisiBased
Management Strategies (WERBMS), held virtually from 1617 April 2024 (COMSC Doc. 241), was presented

by the coChair Fernando Gonzalefostas. Updatesvere provided relating to the status of the work towards

the Greenland halibut MSE process, the 3LN redfish MSE and the revisions of the Precautionary Approach, the
details of which were discussed until their relevant agenda itemsuting the Scientific Caincil meeting.

3. NAFO Precautionary Approach Working Group (PA -WG), 04 April and 13 May 2024

The reports of the NAFO Precautionary Approach Working Group (PAG) meetings (SCS Doc. 24/05; SCS Doc.
24/13) were presented by the Chair of the working group, Fernando Gonzale2ostas (European Union)The
PA-WG Chair thanked the technical teams for their efforts and the progress made on the precautionary
approach. The presentation included the different approaches that will be used in the testing of the
Precautionary Approach framework (PAF), the formudtion of the HCR, the different models and scenaridisat

will be used in the testing process, as well as the Performance Statistics (PSs) to measure the Management
Objectives approved by the RBMS (NAFO/CGSLC Doc. 2401) to test the PAF.

Under this point, the technical team in charge of specific testing presented SCR 24/17 on the possible stock
recruitment relationships that could be used in the 3M cod case study. The SC considered Beveitttmit with

a steepness of 0.7 as the best stock/ceuitment relationship option for this testing exercise and, if time permits,
another scenario could be implemented assuming a Ricker stock/recruitment relationship with steepness of
0.7. It was also agreed that in the case of 3M cod, the values relatedt8Y reference points would be used as
framework reference points: Btrigger=0.75*Bmsy, Blim:0.3*Bmsyand Farget=0.85*Fmsy.

The PS table discussed at the May 2024 RMG meeting was alsaevised. The SC agreed to change the i
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and that the definitive table of the objectives and PSs be included in the May 2024-RAs report.

4. Report from ICES-NAFO Working Group on Deepwater Ecosystems (WG-DEC),25-29 March 2024

A summary of the Joint ICES/NAFO Working Group on Dewfater Ecology (WGDEC) waspresented in
STACREC (see STACREC report, section.7.d)
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5. Presentation of a summary presentation of the ICES/NAFO/NAMMCO Working Group on Harp and
Hooded Seals (WGHARP)

At the invitation of the STACREC chair, a summary presentation of the ICES/NAFO/NAMMCO Working Group
on Harp and Hooded Seals (WEARP)was presented (see STACREC report, section 7Rgview of Scientific
Council Working Procedures/Protocol

6. General Plan of Work for September 2024 Annual Meeting

No new issues were raised that will affect the regular work plan for the September meeting.
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Xl. OTHER MATTERS
1. Designated Experts

The list of Designated Experts can be found below:

From the Science Branch, Northwest Atlantic Fisheries Centre, Department of Fisheries and Oceans,
St. John's, Newfoundland & Labrador, Canada

Cod in Div. 3NO Rick Rideout rick.rideout@dfo-mpo.gc.ca
Redfish Div. 30 Laura Wheeland laura.wheeland@dfempo.gc.ca
Redfish 3LN Andrea Perreault andrea.perreault@dfoempo.gc.ca
American Plaice in Div. 3LNO Laura Wheeland laura.wheeland@dfempo.gc.ca
Witch flounder in Div. 3NO Dawn Maddock Parsons dawn.parsons@dfempo.gc.ca
Yellowtail flounder in Div. 3LNO Dawn Maddock Parsons dawn.parsons@dfempo.gc.ca
Greenland halibut in SA 2+3KLMNC Paul Regular paul.regular@dfompo.gc.ca
Northern shrimp in Div. 3LNO Nicolas Le Corre nicolas.lecorre@dfempo.gc.ca

Ecosystem Designated expert 3LN( Vacant

From the Instituto Espafiol de Oceanograf ia, Vigo (Pontevedra), Spain

Roughhead grenadier in SA 2+3  Fernando Gonalez-Costas fernando.gonzalez@ieo.csic.es
Splendid alfonsino in Subarea 6 Fernando Gonalez-Costas fernando.gonzalez@ieo.csic.es
Cod in Div. 3M Irene Garrido Fernandez irene.garrido@ieo.csic.es
Shrimp in Div. 3M Jose Miguel Casasiichez mikel.casas@ieo.csic.es
Ecosystem Designated expert 3M Diana Gonalez-Troncoso diana.gonzalez@ieo.csic.es

From the Instituto Nacional de Recursos Bioldgicos (INRB/IPMA), Lisbon, Portugal

American plaice in Div. 3M Ricardo Alpoim ralpoim@ipma.pt
Golden redfish in Div. 3M Ricardo Alpoim ralpoim@ipma.pt
Redfish in Div. 3M Ricardo Alpoim ralpoim@ipma.pt

From the Greenland Institute of Natural Resources, Nuuk, Greenland

Demersal Redfish in SA1 Rasmus Nygaard rany@natur.gl
Wolfish in SA1 Rasmus Nygaard rany@natur.gl
Greenland halibut in Div. 1 inshore Rasmus Nygaard rany@natur.gl
8;?;”;?2)(1 halibut in  SA 0+ Adriana Nogueira adno@natur.gl
Northern shrimp in SA 0+1 AnnDorte Burmeister anndorte@natur.gl
Northern shrimp in Denmark Strait Tanja Buch TaBb@natur.gl

From Knipovich Polar Research Institute of Marine Fisheries and Oceanography (PINRO),
Russian Federation

Capelin in Div. 3NO Konstantin Fomin fomin@pinro.ru

From National Marine Fisheries Service, NEFSC, Woods Hole, Massachusetts, United States of America

Northern Shortfin Squid in SA 3 & 4 Lisa Hendrickson lisa.hendrickson@noaa.gov
Thorny skate in Div. 3LNO Katherine Sosebee katherine.sosebee@noaa.gov
White hake in Div. 3NO Katherine Sosebee katherine.sosebee@noaa.gov

2. Election of Chairs

No new Chairs were elected in 2024.
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3. Budgetitems

Scientific Council considered the draft budget for 2025 provided by the Secretariat. The Scientific Council noted
the need to increase the budget for assessment reviewers in 2025 to account for increases in travel caats,
the importance of SC membersattending the EAFM Symposium in March 2025 (see agenda item 1X.2).
Additionally, in relation to the workload discussions (agenda item Xll.4(b)), the Scientific Council requested
funding be made available to hire a dedicated analyst to contribute both to thdanagement Strategy Evaluation
for 3LN redfish and other analytical work of the Scientific Council for one year. The Secretariat was tasked with
calculating the estimated costs for these items and updating the budget accordingly.

4. Other business
a) Scientific Council meeting format

Scientific Council noted thaits meeting in June is the key meeting in which the main decisions of the group are
taken and that in-person participation in this meeting is critical for effectively addressing the long list of
requests for advice In June 2024 in particular having the full STACFEN ssion online was not effective and
prevented their members fom fully participating in the meeting.cientific Councilrecommends that the June
meetingshould desirably bén-person

b) Scientific Council workload discussions

The Chair presented the meeting summary of the NAFO Informal Group to Reflect on the Workload of the
Scientific Council, that to& place on 22 April 2024, and highlighted some of the proposed options to assist in
alleviating the workload of the Scientific Council.

Several options were included in the conclusions @dhat meeting:

-The Commission, Scientific Council and STACFAD Chairs will develop a draft of a coversheet for new proposals
that will be reviewed by the Scientific Council at its meeting in June 2024 and theRBES and WE&AFFM at
their meetings in August 2024.

The draft coversheetfor new proposals outlining things such as the additional work required by the Scientific
Council to complete the request, and the resources that would be required and allocated to complete the work
was revised by the SCSCnoted thatit is expected that SC time and resoursevould be required to complete

the coversheet which would mean additional work from SC. SC noted that one useful piece from the coversheet
is the requirement of resources commitments to address and support the requestas a result, theScientific
Councilagreesthat a coversheet for new proposals would not help to alleviate theorkload and recommends

that other proposed options should be reflected on further.

-The Scientific Council, at its meeting in June 2024, will have detailed discussions on the Scientific Council workplan
(SCS Doc. 23/19). The Scientific Council should identify specific areas where work will not be able to be completed
without additional support. Where additional support is needed, the Scientific Council should identify how that
support can be provided (e.g. through external contracts) and include any proposed funding requirements in the
2025 budget proposal.

| AEOOCOI AT O T &# OEA OEI AT ETA T &£ OIT A EOOOAO j OO1T AE AOOGAO

Asa part of the workplan discussions, SC considered priorities for additional resourceshould they be made
available. It was noted that there are competing priorities within the S€ including, but not limited to, climate
change considerations, MSE and assessment advancement, and data managememd that these do not
necessarily align wih the identified priority requests from the Commission. SC noted that a fulsome evaluation
of long-term priorities, workload and process is neededo scope resource requiements. The use of an external
contractor may be required to undertake this evaluation in an objective manner. SC will continue discussions
on this evaluationto inform budgetary discussions for 202627.

Tohelp address shortterm workload, Scientific Councilrequests funding be made available to hire a dedicated
analyst to contribute both to the Management Strategy Evaluation for 3LKedfish and other analytical work of
the Scientific Council for one yearThis process is a high priority for both the Commission and the SC. Funds
have beenrequested in the draft budget for 2025.
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-With regards to increase scientific capacity within the NAFO Secretariat, continue discussions in Scientific Council
on the specifics of potential contracts so that they can be included in the budget proposal and discussed by
STACFAD at the 2024 Annual Miexg, or an additional staff member.

Discussions will continue in this subject.

-With regardsrecruitment and outreach discussions on the Journal of Northwest Atlanfiishery Science will
continue at the June 2024 Scientific Council meeting.

Discussions on raising the INAFS profile took place in STACPE&:(Appendix II).

b) Deadlines for submission of documents and data for S cientific Council meetings

Scientific Councilrecommend s that the documentsand data for Sientific Councilmeetings be uploaded to the
Share Point in a time that permitghe review of the documentationwell in advanceits presentationat the
meetings.

Scientific Councilrequests to DEs to present the full assessment no latéran second Friday of the meeting.
Scientific Council reminded Contracting Parties tha8TATLANT 21Alataare required to be sent before01 May.

The Scientific Council additionally reflected on the presentation of the meetings documents during the meeting,
with some members having difficulty locating documents on the SharePoint. Several options were discussed to
address this issue. As a first steghe Scientific Councilagreed that the Secretariat should post a link to the
relevant document being discussed in the meeting chat to facilitate quick access to the documents being
discussed.

c) FAO DSF Projectz recent outputs
Tony Thompson updated the progress of the FAO De&ea Fisheries (DSP) Projecthat shared two recent
outputs of interest to NAFO and the Scientific Council.

Firstly, a publication that draws on many aspects of NAFOs work: Thompson, A.B. and Reid, K. 2R2diew of
the implementation of the International Guidelines for the Management of Dsep Fisheries in the High Seas
FAO Fisheries and Aquaculture Technical Paper, No. 703. Rome, HAips://doi.org/10.4060/cd0243en .

Secondly, an dearning course suitable for managers and scientists who would like to know more about the
management of deepsea fisheries in the ABNHttps://elearning.fao.org/course/view.php?id=1117 .

d) Merit Awards

Dawn Maddock Parsons

NAFO Scientific Council (SC) was pleased to present a me
award to Dawn Maddock Parsons (Canada) to acknowledge an{
celebrate the extensive contributions that she has made to S¢
over her extensive career. Dawn began her contributions in
1997 when attending one of the first meetings on the NAFO
precautionary approach. Over the following years Dawn |
contributed to the stock assessments of 3LN redfish and was the
Designated Expert (DE) of 3@edfish, 2J3Klwitch flounder and
more recently has been the DE foyellowtail flounder in NAFO
Divisions 3LNO andwitch flounder in NAFO Divsions 3NO.
Dawn is well known by SC for her meticulous STACFIS report
and SC drafts which always pass in the first draft. Dawn is alsq
known for providing sage advice and comments on the
assessments of her colleagues Ax 1 8 O  At/A0 Avill Ak
greatly noticed by all members of SC. SC wishes Dawn all the
best in her future retirement.
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Lisa Hendrickson

On behalf of Scientific Council, the Chair, Diana Gonzalez {§phin),
thanked Lisa Hendrickson (USA) for her long, outstanding career aj
part of the Scientific Council. Lisa began her career at NAFO in 199
to work primarily on lllex squid. She became the Designated Exper
for lllex in 2001. After a brief hiatus from NAFO during which Lisa [
continued to act as DE, Lisa returned and has been a champion f@f \
Splendid alfonsino, Greenland shark, and sea mounts and climatfg.=

change research. Lisa has been a relégds supporter and promoter |
of the Journal of Northwest Atlantic Fishery Science (JNAFS) an

long-standing Associate Editor. She is also a founding member g
STACFEM. Lisa was presented with a certificate in recognition of he
contributions and her sense ® humor.

Xll. ADOPTION OF COMMITTEE REPORTS

The Scientific Council, during the course of this meeting, reviewed the Standing Committee recommendations.
Having considered each recommendation and also the text of the reports, tBeientific Counciladopted the

reports of STACFEN, STACREC, STACPUB and STACFIS. It was noted that some text insertions and modifications
as discussed at thiscientific Council plenary will be incorporated later by theScientific Council Chair and the
Secretariat.

Xll. SCIENTIFIC COUNCIL RECOMMENDATIONS TOE COMMISSION

The Scientific Council Chair undertook to address the recommendations from this meeting and to submit
relevant ones to the Commission.

XIV.ADOPTION OF SCIENTIFIC COUNCIL REPORT

At its concluding session on 3 June 2@4, the Scientific Council considered the draft report of this meeting,
and adopted the report with the understanding that the Chair and the Secretariat will incorporate later the text
insertions related to plenary sessions and other modifications as discussed at plenary.

XV.ADJOURNMENT

The Chair thanked the participants for their hard work and cooperation, noting particularly the efforts of the
Designated Experts and the Standing Committee Chairs. The Chair thanked the Secretariat for their valuable

supportand N0 - AOUS6 O 51 EOAOOEOU &I O OEA AgAAilipdsiodi3yadeAET EOEA

2024.
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APPENDIX |. REPORT OF THE STANDING COMMITTEE ON FISHERIES ENVIRONMENT (STACFEN)
Chair: Miguel Caetano Rapporteur: Miguel Caetano

The Committee met on the 31 of May and 01 of June 2024discussenvironment-related topics andto report

on various matters referred to it by the Scientific CouncilAll STACFEN members, including the Chair,
participate by videoconference.Representatives attended from Canada, Denmark (in respect of the Faroe
Islands and Greenland), European UniofPortugal, Spain and Estonig)Japan, the Russian Federation, Ukraine
and the United States of America. The Executive Secretary and other members of the Sededtavere in
attendance.

1. Opening
The Chair opened the meeting by welcoming participants to this June 2024 Meeting of STACFEN.

The Committee noted the following documents would be reviewed: SCR Doc. 24/006, 010, 011, 012, 014, 015,
030, 042.

2. Appointment of Rapporteur

Miguel Caetano (STACFEN chair) also acted as a rapporteur.

3. Adoption of the Agenda

The provisional agenda was adopted with no further modifications.
4. Review of Recommendations in 2023

STACFENecommended considering Secretariat support for an invited speaker to address emerging issues and
concerns for the NAFO Convention Area during the 2024 STACFEN meeting. Contributions from invited speakers
may generate new insights and discussions within the committesyarding integrating environmental
information into the stock assessment process.

STATUSSTACFEN invited two scientists specialized in ecotoxicology and ecological modelling. Prof. Miguel
Santos, from the Faculty of Science, University of Porto, has developed his career in hazard assessment of
endocrine disrupting chemicals and contaminants oémerging concern, with a particular focus on accidental
marine spills. The presentation, entitled "Preparedness and response to accidental marine spills with a focus
on environmental monitoring of oils and HNS", had a positive impact on the SCpproting a broad discussion,
particularly on issues related to the establishment of thresholds for each substance used in the modelling. Prof.
Irene Martins heads the "Marine Ecosystem Modelling” team of the Interdisciplinary Centre for Marine and
Environmental Research at the University of Porto. In recent years, her research has focused on developing
ecological models to understand and predict the dynamics of marine ecosystems under stressors such as
climate change and pollutants. The presentation, entitte "An integrated numerical framework for
environmental risk assessment (ERA) in marine ecosystems affected by accidental spills”, raised several
questions to the SC, which had a positive impact and promoted a broad discussion, particularly on model
variability. Other comments from the Scientific Council also point to the existence of a critical mass associated
with the Contracting Parties on issues related to the impacts of oil and gas activities.

STACFENrecommended the presentation of work linking the decadal variation of oceanographitimate
changes over the Convention Area.

STATUS: STACFENg6r Yashayaev) presented a plenary presentation entitled "Oceanographic Conditions in
the Labrador Sea in the Context of Seasonal, Interannual and Multidecadal Changes" (SCR Doc. 24/014) with
clear information on the decadal variation of oceanographiclimate changes in the Labrador Sea (NAFO
Subareas @3). Frederic Cyr (STACFEN) also presented a plenary talk on "Environmental Control on the
Productivity of a Heavily Fished Ecosystem”, highlighting the natural variability of climate change the NW
Atlantic, including the NAFO Regulatory Area, and its impact on several fish stocks.

STACFENrecommended that further discussions occur between STACFEN and STACFIS members on
environmental data integration into the various stock assessments.

STATUS: Frederic Cyr of STACFEN made a presentation on the historical relationship between STACFIS and
STACFEN, which included a very critical reflection on the status of STACFEN's participation in NAFO work, in
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particular on issues related to the June Scientific Council meeting. This reflection had the full support of the
STACFEN Chair and members who were only able to participate virtually in the meeting and therefore had a
limited participation in the June Sciatific Council meeting. Although this constrictive STACFEN activity cannot
be solved, further work with WGESA can be developed due to the scientific proximity of the topics and their
interaction with STACFIS. Furthermore, the Commission requested additiahwork concerning the climate
change effects on fisheries. In view of the additional work required from the Commission, the Scientific Council
recalls that the participation in meetings is a responsibility of the Contracting Parties, which has become in
phase opposite to the work required.

5. Inventory of environmental data in the NAFO convention area - Report 2023 SCR 24/015

The Marine Environmental Data Section (MEDS) of the Oceans Science Branch of Fisheries and Oceans Canada
act as the Regional Environmental Data Center for NAFO. As part of this role, MEDS provides an annual
inventory of environmental data collected in theNAFO Convention Area to the STACFEN, including inventories
and maps of physical oceanographic observations such as ocean profiles, near surface thermosalinographs,
drifting buoys, currents, waves, tides and water level measurements for the 2023 calendarareReporting
includes data and information from NAFO member countries where these are provided to the data center.

In order for MEDS to carry out its responsibility of reporting to the Scientific Council, the Designated National
Representatives selected by STACFEN are requested to provide MEDS with all marine environmental data
collected in the Northwest Atlantic for he preceding yearsThe data of highest priority are those from the
standard sections and stations, as described in NAFO SCR Doc. 88/001.

Data that have been formatted and archived at MEDS are available to all members on request and are available
from DFO institutes. Requests can be made byneail to dfo.medssdmm.mpo@dfempo.gc.ca, by completing

an ontline order form on the MEDS web site dtttps://meds -sdmm.dfo-mpo.gc.ca/isdmgdsi/program/index -
eng.html or by writing to Oceans Science Branch, Fisheries and Oceans Canada, 12th Floor, 200 Kent St., Ottawa,
Ont. Canada K1A OE@he following table summarizesdata received by MEDS for the NAFOonvention Area
(NCA) in 2023

Data observed in NAFO Convention Area in 2023

Data Type Platform Type Counts/Duration
Autonomous drifting (Argo) 4965* profiles from 174 platforms
Moorings (Viking) 776* profiles from 6 platforms**
. N '
Oceanographic profiles Gliders 13403* profiles from 9 platforms
Marine mammals 1018* profiles from 5 animal tags
Shi 8704 profiles (4599 CTD; 1347 CTD RTH
P 2390 Bottle; 188 XBT; 180 XBT RT*)
Ship thermosalinograph) 70689 obs. from 11 ships
Drifting buoys 282106* obs. from 122 buoys
Surface/near—surface Moored buoys 601583* obs. from 21 buoys**
observations
Fixed platforms 100364* obs. from 3 platforms
Water level gauges 35 sites, avg. ~1 year each

*Data formatted for reattime transmission on the GTS
*A|l Canadian wave buoys indicated in this report measure waves, and the moorings measuring CTD
oceanographic profiles are also equipped with surface buoys measuring waves.
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Data observed prior to 2023 in NAFO Convention Area and acquired or processed between January 2023
and May 2024

Data Type Platform Type Counts/Duration
12376 profiles (9513 CTD + 2402
Oceanographic profiles | Ship bottle + 461 XBT profiles) from 329
cruises

6. Plenary presentation by the invited scientist Miguel Alberto Fernandes Machado e Santos
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The severity of a spill impact depends on several variables, such as the location of the spill, weather conditions,

properties of oils or the hazardous substances transported, and ways such substances are packaged and

stowed. They will also depend on thedvel of preparedness of responders. In this presentatioiit, was briefly

addressed some of the major challenges in the field using as case studies the outcomes and recommendations

of several international projects in the field.

7. 01 AT AOU POAOAT OAOGEIT AU OEA ET OEOAA OAEAT OEOO ) OAT A )
framework for environmental risk assessment (ERA) in marine ecosystems affected by accidental
OPEI | 06

This presentation highlights the use of a comprehensive approach, combining numerical tools and databases,

for Environmental Risk Assessment (ERA) in marine ecosystems impacted by accidental spills. To demonstrate

the potential of this framework, the fateand impacts of different hazardous and noxious substances (HNS) on

two different Atlantic deep-sea ecosystems, one seamount and one degga hydrothermal vent,were shown.

Approaches like the current one are essential for enhancing preparedness and suppspill response at Sea.

8. 01 ATAOU DPOAOGAT OGAGEIT AU &OAAAOEA #UOd O%i OEOI 11 AT OAI
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Sustainable fisheries management requires an understanding of the links between environmental conditions

and fish stock populations, especially in the context of climate change. From this perspective, identifying phases

where ocean climate fluctuations andchanges in ecosystem productivity coincide could provide a powerful

tool to help inform fisheries management. Using more than 70 years of climate and fisheries data, this study

shows that the Newfoundland and Labrador (NL) ecosystem productivity, from pmary producers to

piscivorous fish, changes in relative synchronicity with the climate of the northern hemisphere over decadal

time scales. Such correspondence between the climate and lower and higher trophic levels has not been

achieved previously in the Northwest Atlantic in the context of fisheries. This work advances ideas for

incorporating environmental knowledge into fisheries management on the NL shelves, or in other regions

facing similar dynamics

9. Highlights of Environmental Conditions in NAFO Sub areas 0 to 4 for 2023 (SCR Doc. 24/012)

This document presens composite physical and biological indices in NAFQubareas G4 in support of the
Standing Committee on Fisheries Science (STACFIS). The information is organized in 4regfions: Greenland
and Davis Strait (NAFO Subareas 0 and 1), Flemish Cap (NAR@sion 3M), Grand Banks (NAFO Divisions
3LNO) and theNorthwest Atlantic as a whole (NAFCBubareas 2, 3 and 4) for widely distributed stocks. When
put in context with their long-term average, the large majority of ocean indicators were above normal in 2023,
although the year was characterized by a relatively d¢d spring. The year 2023 was especially warm in NAFO
Division 3M (Flemish Cap), where the index was at its warmest value since the time series started in 1985. The
composite climate indices for subareas 2, 3 and 4 altogether was at its 5th warmest valuat four of the five
warmest years all occurred in the last five years (including the record warm in 2021). The timing of the spring
phytoplankton bloom was later than normal on average, likely due to the cooler temperatures observed on the
Grand Bank andlhe Scotian Shelffubareas 34) in 2023. A decline in the abundance of copepod Bubareas 2
and 4 resulted in an overall lowerthan-normal zooplankton biomass zooplankton biomass for the first time in
nine years.
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a) OceanClimate and Ecosystem Indicators for Greenland and Davis Strait (NAFO Subareas 0 and 1)

The ocean climate index in Subaresz0-1 has been predominantly above or near normal since the early 2000s,
except for 2015 and 2018 that were below normal. After being in 2021 at its highest value since the record high
of 2010, the index was normal in 2022 and again above normal in 2023. Be&e the warm period of the last
decade, cold conditions persisted between the mid980s and the mid1990s.

Spring bloom peak production timing has been primarily near normal between 2003 and 2023, with earlier
than-normal (negative anomalies) and lateithan-normal (positive anomalies) blooms alternating on a two to
five-year time scale. Spring bloom intensitydverage spring chlorophylta concentration) displayed a general
increase from below normal to above normal between 2005 and 2015, before declining to neaormal where
it has since remained. In 2023, mean timing of the spring bloom was near normal for asad consecutive after
the record late bloom of 2020, while bloom intensity remained near normal for 7th consecutive year.

Recent Highlights in Ocean Climate and Lower Trophic Levels for Subardas 0

1 The ocean climate index in Subarea s 0-1 above normal in 2023.
1 Near-normal timing and intensity of the spring  bloom in 2023.

b) OceanClimate and Ecosystem Indicators for Flemish Cap (NAFO Division 3M)

The ocean climate index in Division 3M has remained mostly positive between the late 1990s and 2013, and
negative between 2014 and 2019, including in 2015 where it reached its lowest value since 1992. Since 2020,
a warming phasehas beenemerging, with years 2023 and 2022 ranking respectively as the warmest and
second warmest years since the time series started in 1985.

The timing of the spring bloom has been oscillating between earlier and later than normal with no clear
variation pattern between 2003 and 2016. In 2017, the timing of the bloom was the latest of this time series,
coinciding with very cold ocean conditionsin the NW Atlantic that spring. After being mostly earlier than
average between 2018 and 2021the timing of the bloom was the second and third latest of this time series in
2022 and 2023, respectively. Spring bloom intensity exhibited a general decreafem 2005 to through the
mid-2010s despite significant fluctuations on an annual to biannual timescale. Bloom intensity has remained
primarily near to below normal since 2014 with the exception of the second highest intensity of the time series
in 2018. In 2023, spring bloom timing was later than normal (3 latest of the time series) for a second
consecutive year while intensity was at the3rd lowest level of the time series and at its lowest level since 2014.

Total copepod abundance rapidly increased between 1999 and 2010 ahds remained near toabove normal
from 2005 through 2021 except for the low abundances recorded in 2014 and 2019. In 2023, copepod
abundance remained below normal for a second consecutive year following th@d2dowest level of the time
series of 2022. The abundance of necopepods showed a general increase from 1999 through 2020 with
abundance transitioning from mainly near to below normal, to near to above normal in 2015. Nenopepod
abundance was neamnormal in 2023 after having declined to below normal in 2022 for the firsttime in 10
years. Similarly to copepod abundance, zooplankton biomass exhibited an overall increase from 1999 through
the mid-2010s and a declined afterward. In 2023, zooplankton biomass was slightly below normal for the first
time in six years.

Recent Highlights in Ocean Climate and Lower Trophic Level®foision3M

1 A warming climate phase has been emerging since 2020 in Division 3M. Years 2023 and
2022 ranked as the warmest and second warmest on record.

1 The timing the phytoplankton spring bloom was the second and third latest of this

timeseries in 2022 and 2023, respectively.

Spring bloom intensity was lower than normal for the firs  t time in nine years in 2023.

Total copepod abundance was below normal in 2022 (second lowest value of the time

series) and 2023.

E ]
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b) OceanClimate and Ecosystem Indicators for Grand Bank (NAFO Divisions 3LNO)

The ocean climate index in Divisions 3LNO was well below normal (indicative of cold conditions) between the
mid-1980s and the mid1990s. Following this cold period, the index was mostly normal to above normal
between the late 1990s and 2013 (with the excejon of 2009 that was below normal), reaching a peak in 2011.
The index returned to normal conditions between 2014 and 2017 (except for 2016 was normal). While years
2020 to 2022 were well above normal (including 2021 and 2020, respectively the warmest angsecond
warmest years on record for this time series started in 1985), the index returned to normal values in 2023.

Spring bloom timing has been quite variable on the Grand Bank since 2003 despite a period of consistently
earlier-than-normal blooms from 2009 through 2013. Some latethan-normal blooms were observed in 2015,
2017 and 2019 but bloom timing has remained neanormal since then. The lowesthan-normal spring bloom
intensity observed over the past three years were among the lowest of the time series, including a recdogv
level for 2022.

The abundance of both copepods and necopepods exhibited a significant increase throughout the time series,
transitioning from primarily below normal to primarily above normal around 2010. Abundance hagemained
above normal since 2016 for both groups (except for copepod in 2018), with the two highest levels observed
in 2016 and 2021. Despite remaining slightly abowaormal, the 2022 and 2023 abundances represented a
considerable decline compared to 2021Total zooplankton biomass generally declined from the early 2000s
through 2014 but has increased to near or above normal afterward. In 2023, zooplankton biomass was near
normal for the second consecutive year, which, similarly to copepod and naropepod dundance, represented

a decline compared to slightly abovenormal level of 2021.

Recent Highlights in Ocean Climate and Lower Trophic Level®foisions3LNO

1 In 2023, the ocean climate in NAFO Division s 3LNO - Grand Bank was back to normal after
being well above normal between 2020 and 2022.

1 Spring bloom intensity was below normal for a third consecutive year in 2023 (including
record low in 2022).

1 The abundance of copepods and non -copepods has been mainly above normal since 2016.

¢) Ocean Climate and Ecosystem Indicators for Newfoundland and Labrador shelf, Scotian Shelf and
Gulf of Maine (NAFO Subareas 2, 3 and 4)

The cumulative climate index for NAFO Subareas 2, 3 and 4 (from the Labrador Shelf to the Scotian Shelf)
highlights the different climate phases undergone by the ecosystem since the ri@80s. After a periodbelow
normal from the mid-1980s to the early 1990s, the index has remained relatively high since (all years since
1995 are normal or above normal). Since 2020, a warm phase has been emerging, which includes the three
warmest years on record (respectively 2021, 2022 ané020) and 2023 that ranks as the 8 warmest. This time
series started in1950, although only shown here since 1985.

Mean timing of the spring phytoplankton bloom was variable across Subareas34 with no clear temporal
pattern. After being the earliest and second earliest of the time series in 2022 and 2021, respectively, the timing
of the spring bloom was at its latesin 2023. Spring bloom intensity was variable during the 2000s, exhibited a
gradual decline from near normal to a time series record low between 2011 and 2017, before increasing to
above normal in 2018. Mean bloom intensity has remained near normal sin@919.

Total copepod abundance increased from 1999 to 2005, and declined afterward to slightly below normal level
in 2012. The abundance of copepod was variable and primarily near normal throughout most of the 2010s,
reached its two highest levels in 2020 and 202, and declined to below normal in 2023. The abundance of non
copepods was neaito-below normal from 1999 to 2015 and above normal afterward except for the near
normal level of 2023. Trends in the abundance of copepods and nappepods were mainly driven ly subareas

2 and 3 with less variability for Subarea 4. Zooplankton biomass exhibited a general decline acr8abareas 2

4 between 2002 and 2015, and has remained near normal since (except for the abevamal level of 2021)
with generally higher biomass in Subareas 2 and 3 compared Sbarea 4.

Recent Highlights in Ocean Climate and Lower Trophic Levels for Subareas 2, 3 and 4
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1 In 2023, the climate ind icesin Subareas 2, 3 and 4 were all above normal, making this year
the 5t warmest on record. This continues a warming phase started in 2020 (years 2020 -
2022 were the three warmest on record).

1 The timing of the spring phytoplankton bloom in 2023 was the latest observed in this time

series, mostly because of the late bloom timings observed in Subareas 2 and 3.

Mean copepod abundance was at its lowest since 2000 (third lowest of the time series).

The abundance of non-copepods declined to near normal in 2023 after having remained

above normal for seven consecutive years.

=a =4

10. Review of the physical, biological and chemical environment in the NAFO Convention Area during
2023

a) NAFO Subarea 1. Report on hydrographic conditions off West Greenland June 2023 (SCR Doc.
24/006).

Hydrographic conditions were monitored along 6 hydrographic standard sections in June 2023 across the
continental shelf off West Greenland. Three offshore stations have been chosen to document changes in
hydrographic conditions off the southern part of Wet Greenland. Salinity of the coastal and offshore waters
showed the same trend with marked decrease. After a year with above its lotgrm mean salinity, the Subpolar
Mode Water mass continued to freshen

b) Subareas 1 and 2. 2023 Oceanographic Conditions in the Labrador Sea in the Context of Seasonal,
Interannual and Multidecadal Changes (SCR Doc. 24/014).

In the Labrador Sea, the coldest and freshest North Atlantic basin south of the Greenlg®cbtland Ridge, high
winter surface heat losses result in the formation of a cold, fresh and dense water mass water masdrador
Sea Water, that sinks to the intermediate and deep layers and spreads across the ocean, contributing to the
global ocean overturning circulation, and playing an important role in renewing and ventilating the deep ocean
reservoir. This processz convective mixing z undergoes multiyear cycles of intensification (deepening) and
relaxation (shoaling), which have been also shown to modulate loAgrm changes in the atmospheric gas
uptake by the sea. The most recent convective cycle started in 2012 ]d@ling two consecutive years of shallow
winter mixing. Convection progressed deepening year by year until 2018, when it became the deepest for the
entire 1996-2023 period. However, the highest winter cooling for the 1994023 period was in 2015, while the
deepest convection occurred three years later. This time lag was due to the preconditioning of the water column
by the 2012-2015 winter mixing events, making it susceptible to deep convection in three more years. The
progressive deepening of winter convedbn from 2012 to 2018 (exceeding the depth of 2000 m in 2018)
generated the largest, densest and deepest class of Labrador Sea Water since 1995. Convection weakened
afterwards, rapidly shoaling by 800 m per year in the winters of 2021 and 2023 relative t28020 and 2022,
respectively. Distinct processes were responsible for these two convective shutdowns. In 2021, a collapse and
an eastward shift of the stratospheric polar vortex, and a weakening and a southwestward shift of the Icelandic
Low, resulted in extremely low surface cooling and convection depth. In 2023, by contrast, convective
shutdown was caused by extensive upper layer freshening originated from extreme Arctic s& melt due to
Arctic Amplification of Global Warming.

In 2023, the central Labrador Sea experienced a neaormal cumulative surface heat loss, which was much
higher than in 2021. The 2023 winter (DecMar.) North Atlantic Oscillation, Arctic Oscillation and

Stratospheric Polar Vortex indices were also neanormal. However, in 2023, winter convection was 100 m

shallower than in 2021, with below-normal winter cooling, and the shallowest since 2010, emphasising the
prevailing role of freshening in control of winter convection in 2023.

With respect to temperature anomalies averaged annually over the central Labrador Sea, in the 268223
period that was sufficiently covered with profiling Argo float measurements, the upper 100 m layer was the
coldest in 2015 and 2018. Following 2018, ttd layer attained abovenormal annual mean temperatures during
2019-2023, becoming the warmest for the 20112023 period in 2023. The intermediate, 2062000 m, layer of
the Labrador Sea started to cool immediately after reaching its warmest state for the 182023 period in 2011.
This persistent 2012-2018 cooling trend was imposed on the intermediate layer by the progressive deepening
of winter convection over the same period. The situation changed in 2019, with the depth of winter convection
eventually redudng to 800 m in 2021, and then to less than 700 m in 2023. As a result, the intermediate layer

Northwest Atlantic Fisheries Organization www.nafo.int



89 STACFEN 31 Mag 13 June 2024

has been warming since 2019. The corresponding annual density decreases contributed to a negative 2018
2023 density trend. Between 2018 and 2023, the annual mean intermediate layer density reduced by more
than 0.02 kg/m3.

The freshening of the upper 100 m layer that occurred after 2017 reversed after reaching its peak in 2022.
However, the 306700 m layer continued to freshen in 2023, even showing the largest annual freshening rate
ever recorded. As a result, this layer exhited a persistent sixyear, 20182023, freshening trend, attributed to
the effect of Arctic freshwater discharge on the Labrador Sea. With respect to the intermediate, 22000 m,
layer as a whole, the freshening trend also persisted through the same, 1832023, period. The reduction in
the depth of winter convection in 2023 led to a decrease in the dissolved oxygen concentration below 600 m.
Sea ice area from Davis Strait to southern Labrador Sea decreased between 2022 and 2023 to-neamal.

b) Optical, Chemical, and Biological Oceanographic Conditions in the Labrador Sea from summer 2019
and 2023 (SCR Doc. 24/042).

The chemistry and biology of the Labrador Sea and adjacent shelves have undergone significant changes over
the 201922023 period compared to previous years. The Atlantic Zonal G$helf Monitoring Program (AZOMP)
revealed an increase in dissolved inorganicarbon and a decrease in pH, a trend that extends back to the
beginning of the monitoring program inthe midp wwnd ©8 7EEI A OEA 1 AAT AT 1T AAT OOAO
(CFCG12) over the water column has remained stable, the concentration of sulfur hexafltide (SFs) has been
increasing steadily since we began to measure it in 2011, reflecting the atmospheric history of these gases. The
mean temperature of the top layer (100 m) has been mainly below normal since 2011, except for the
Hamilton Bank where two warmerthan-normal years were observed in 2015 and 2018, and in the Central
Labrador Sea when mean temperature was above normal in 2012. In 2019, the entire Labrador Sea
temperature was above normal with a recoreéhigh mean temperature in the Central Labrdor Sea, while mean
temperature was below normal in 2022. The shelves mean temperature were close to normal in 2023 and the
Central Labrador Sea temperature was aboveormal. In the 20192023 period, both surface and deep
nutrients levels were below normal except for the Greenland Shelf in 2022 and surface silicate in 2023,
however, the timing of the mission with respect to the spring phytoplankton bloom development may impacts
the nutrient budget. In fact, the timing of the mission before 2019 occurred eber each year compared to the
previous year due to the constraints of crew change, and consistent dates in sgaing expeditions are needed

to remove uncertainties related to sampling time. Deep nutrients exhibited inteannual and regional variations

until 2018. In recent years (20192023), deepnutrients have remained below average in all three regions of
interest, suggesting a profound change in the biogeochemistry of the Labrador Sea.

While integrated chlorophyll-a levels were below normal in 2019, continuing a trend that started in 2014,
except in 2015 in the Central Labrador Sea, values in 2022 and 2023 were above average, with a re¢ogth
integrated chlorophyll-a value in 2022 on the Hamilton Bank. An unusually large bloom &haeocystisp., that
covered a large extent of the Labrador Sea, occurred in 2022 and explains the high values. This is the second
largest Phaeocystissp. bloom event in the Labrador Sea after 2015. Satelliterived chlorophyll-a
concentration reveals the large variability in the peak timing of the spring bloom and in the fall bloom initiation.
While the mean annual satellitederived chlorophyll-a on Hamilton Bank was mainly abovenormal, values
were below-normal between 20192021 on the Greenland Shelf and Central Labrador Sea, and above normal
in 2022-2023. Unfortunately, the late (2020) or lack of (2021) in situ data collection due to the COVIRamdemic
and the lack of ship availability, respectively, did nballow inclusion of these two years in the current report
with the exception of satellite ocean color metrics, such that recent in situ trends need to be interpreted with
caution.

c) Subareas 2, 3 and 4. Environmental and Physical Oceanographic Conditions on the Eastern
Canadian shelves (NAFO Subareas 2, 3 and 4) during 2023 (SCR Doc. 24/010)

Oceanographic and meteorological observations in NAFO Subareas 2, 3 and 4 during 2023 are presented and
referenced to their longterm averages. The winter North Atlantic Oscillation (NAO) index, a key indicator of

the direction and intensity of the winterwind field patterns over the Northwest (NW) Atlantic, was near neutral

(+0.2) in 2023. Since 2014, all years except 2021 were positive (normally indicative of colder conditions). The

vast majority of parameters and indices presented in this report rangeddm normal to warmer than normal

in 2023 (normal being defined as the average over the 1992020 climatological period). The air temperatures

AAOT 06 OEA .7 1 01 AT OEA xAOA AAT OA 11 O Al E-dceseasanc AO Al
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volume and area across the Newfoundland and Labrador shelf were about normad{ SD) for a second year
in a row. Sea surface temperatures averaged over the ifree months were at their second warmest level since
the 1980s. The last three years were tha&varmest years recorded, including the record warm in 2022. The
transport on the Scotian Slope was above normal for the first time in a decade (+1.4 SD), potentially
contributing to a return the normal conditions observed in many areas of the Scotian Shalfter a record warm
year in 2022.

d) Subareas 2, 3 and 4. Biogeochemical oceanographic conditions in the Northwest Atlantic (NAFO
Subareas 2-3-4) during 2023 (SCR Doc. 24/011).

This report reviews the spatial and temporal variability in biogeochemical indices derived from satellite
observations (spring and fall bloom timing and intensity) and in situ measurements of oceanographic variables
(nitrate and chlorophyll-a concentration, and zooplankton abundance and biomass) across NAFO Subareas 2,
3 and 4 with an emphasis on the year 2023. Nitrate inventories on the Grand Bank and in Southern
Newfoundland decreased to neanormal levels in 2023 but remained unchanged elsghere comparedto the
previous year. Chlorophylta inventories were variable across the zone without any strong departure from the
climatological mean. Spring and fall bloom timing was later and earlier than normal, respectively, on the Scotian
Shelf and the Georges Bank, while bloom intensity reached md-high levels in the Gulf of St. Lawrence in both
spring and fall. Zooplankton biomass and copepod abundance were mainly near to below normal across the
zone for the second consecutive year. For regions from the GraBank to the north, this represents a decline
compared to the near to abovenormal levels observed during the 20162021 period. The abundance of large
Calanus finmarchicugsopepods was near to above normal with no negative anomalies in any of the regions for
the first time in twelve years. The abundance of smaller, but more abundarRseudocalanuspp. copepods
remained high on the Grand Bank and Newfoundland Shelf, where abemermal levels have been recorded
almost consistently since 2013. The abundance of nesopepod zooplankton was primarily above normal from
the Grand Bank to the north, and n&r normal from the Scotian Shelf to the south, continuing a trend that started
around the mid-2010s.

e) Hydrographic Conditions on the Northeast United States Continental Shelf in 2023  z NAFO Subareas
5 and 6 (SCR Doc. 24/030).

An overview is presented of the atmospheric and oceanographic conditions on the Northeast U.S. Continental
Shelf during 2023. The analysis utilizes hydrographic observations collected by the operational oceanography
programs of the Northeast Fisheries Scie Center (NEFSC), which represents the most comprehensive
consistently sampled ongoing environmental record within the region. On average, waters on the Northeast
U.S. Continental Shelf were anomalously fresh and slightly warmer in 2023 relative to theé91-2020
climatological mean condition. Notable cold and fresh anomalies were observed in the northern Middle Atlantic
Bight and Gulf of Maine during fall, likely caused by advection of water from the north. Cold and fresh anomalies
dominated the properties in the deep Northeast Channel, reflective of a shift in the composition of source water
entering the Gulf of Maine. In the western Gulf of Maine during spring, the entire water column was warmer
and fresher than normal, including the Cold Intermediate Lyer.

11. The Formulation of Recommendations Based on Environmental Conditions

STACFENecommends considering Secretariat support for an invited speaker to address emerging issues and
concerns (Climate changes impact on fish stocks) for the NAFO Convention Area during the 2025 STACFEN
meeting Contributions from invited speakers may generate new insights and discussions within the committee
regarding integrating environmental information into the stock assessment process.

STACFENecommends that consideration be given to the participation of members in the NAFO/ICES/FAO
symposium on "Applying the ecosystem approach to fisheries management in ABNJ" to delHilddMarch 2025

in Rome. The integration of environmental information into stock assessment is one of the important issues to be
discussed at the symposium and is a topic for discussion in the NAFO Scientific Council.

STACFENecommends that consideration be given to convening a meeting wBiTACFIS and WESA members
to evaluate the options and design an approach to integrate climate change considerations throughout Scientific
Council operation.
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12. National Representatives

The National Representatives for hydrographic data submissions was updated by the Secretariat: E. Valdes
(Cuba), Erin Turnbull (Canada)yYacant (Denmark), Vacant (France), Vacant (Germany), Vacant (Japan), H.
Sagen (Norway),Vacant (Portugal), Vacant (Russian Federation) E. Tel (Spain), L. J. Rickards (United
Kingdom) and R Fratantoni (USA).

13. Other Matters

a) Work D1 ATTET C A O #1111 EOOETIT OANOGAOO npm O! AAOAOGOGET ¢ O
&EOEAOEAO AT A %Al OUOOAI Od8

The SC has benefited from working with FAO to develop a comprehensive work to address the Commission's

request #10 through a consultative process. The NAFO SC established a ToR to guide the establishment of the
Consultation, which included the following pants:

1) Summarize the current state of knowledge on climate change projections for the Northwest Atlantic for the
next 10-50 years, with emphasis on comparisons across models (e.g. type of model, resolution, level of
downscaling), how the projected changes (e.g. temperature levels, heat waves, frequency of extreme events,
and including their level of uncertainty) may differ for different senarios, and what are the recommended
applications/standards for the use of these scenarios for ecological analyses in fisheries and marine ecology
(i.e. current best practice);

2) Review the state of knowledge of the potential impacts of climate change on Northwest Atlantic fish stocks
and ecosystems, discriminating the degree to which direct and indirect effects have been
considered/addressed. To the extent possible, compare andmh these potential impacts in terms of a) their
likely magnitude, b) their time of emergence (i.e. when they could be expected to manifest), and c) dependency
of climate change scenario (i.e. how their potential impact/ranking depends on a specific s@io); and

3) Review the state of knowledge on proposed approaches to incorporate climate change in stadsessment
and ecosystembased fisheries management, with emphasis in Northwest Atlantic stocks and ecosystems.

Based on the results of 1) and 2), identify and rank the likely critical data and process gaps that would need to
be addressed to implement these approaches for NAFO stocks and ecosystems. The FAO contracted scientist,
Daniel Boyce of Dalhousie UniversityCanada, was selected to develop this work in close collaboration with an
SC steering committee. The work presented to the SC was entitled "Addressing the impacts of climate variability
and change on NAFO fisheries" and responds to SCR 24/009.

The main objective was to increase knowledge and awareness of the impacts of climate change on fisheries and
ecosystems within the NAFO Convention Area, and to provide guidance on adaptation and mitigation measures

for climate-resilient fisheries. The main methodology used was a comprehensive literature review,
supplemented by analyses of projected climate change and its ecological impacts across the NAFO Convention

Area. This report was the base for the response to Commission Request #10 (in this repot, AAO O3 DPAAEAI
Requests for Management AOEAA6h OAAQEI 1T GEEQS

14. Adjournment

The Chair thanked STACFEN members for their excellent contributions and the Secretariat for their support
and contributions.

The meeting was adjourned at 10:30 on 12 June 2024.
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APPENDIX Il. REPORT OF THE STANDING COMMITTEE PUBLICATIONS (STACPUB)
Chair: Rick Rideout Rapporteur: NAFO Secretariat

4EA #1711 EOOAA 1T AO AO 3AET O -AOUBO 51 EOAOOEOUh wno
consider publications and communications related topics and report on various matters referred to it by the
Scientific Council. Representatives atteretl from Canada, Denmark (in respect of Faroe Islands and
Greenland), European Union (Portugal, Spain, Estonia), Japan, Russian Federation, Ukraine, United Kingdom
and the United States of America.

1. Opening

The Chair opened the meeting by welcoming the participants.

2. Appointment of Rapporteur

The NAFO Secretariat was appointed rapporteur.

3. Adoption of Agenda

The agenda was presented and adopted at the beginning of the meeting.
4. Update on NAFO Publications

The NAFO Scientific Council Reports (Redbook) volume 45 for 2023 was published online in May 2024, and ten
copies were printed. There were no NAFO Scientific Coundtudies submissions received in 2023, and
STACPUB encouraged participants to make use of the Scientific Council Studies platform. The reports of the
NAFO joint CommissiorScientific Council meetings are found in the Meeting Proceedings for September 2022
August 223, which was published online in November 2023, and three copies were printed. @tSecretariat
reported that all NAFO published documents for 2023 have been submitted to ASFA (Aquatic Science &
Fisheries Abstracts) as of May 2023.

5. JNAFS Profile

The NAFO Secretariat updated that volume 54, Regular issue of the journal, was published online December
2023, containing three articles. There were six submissions in total for 2023. Volume 55 has two articles in
review with the authors.

The STACPUB Chair noted that the current role of the General Editor is being covered by two members of the
NAFO Secretariat while the Scientific Council Coordinator position is vacant. The Executive Secretary noted
that the role of general editor for the purnal was included as a point in the vacancy announcement and the new
Scientific Council Coordinator will be expected to continue in the General Editor role. The current associate
editors for the journal are: M. Caetano, L. Hendrickson, D. Kulka, J. Morg&. Pérez Rodriguez, P. Regular and
R. Rideout.

The Chair updatedSTACPURbout a subgroup meeting that took place in November of 2023 to discus&ays

to further promote the journal, with the end goal of increasing the number of papers submitted to the journal.
The subgroup discussed four primary tactics: 1) make an application to get JNAFS into Web of Science, 2)
modernize the JNAFS website to improve the digital experience of authotsnsidering a submission to the
journal, 3) support science symposia and publish the proceedings of those sympos#md 4) produce and
distribute promotional materials (posters, post cards, etc.) that can be circulated to science institutes and at
science conferences/meetings. A second subgroup meeting that was supposed to take place prior to the June
Scientific Council meéng had to be cancelled due to scheduling conflicts. However, an update on the four
strategies was provided to and discussed by STACPUB. The following updates were discussed: 1) The JNAFS
submission to Web of Science (WoS) was not successful. The Seciatas exploring the WoS response, but it

is expected that criteria will not be met in the short term. In the meantime, efforts will continue on other fronts

to promote the journal. 2) Work is underway to consider options (including costs, html control, et) for
improving/hosting the JNAFS website. 3) NAFO is egponsoring the symposium on EAFM in Rome in 2025,
along with FAO and ICES, and the manuscripts from this symposium will be published in INAFS in 2026. 4) The
Secretariat has produced promotional peters and pamphlets that were made available to STACPUB members

Northwest Atlantic Fisheries Organization www.nafo.int

21



STACPUB31 Mayz 13 June2024 93

for any upcoming meetings that it would be appropriate to promote JNAFShe journal subgroup will meet
again to continue the discussions.

6. NAFO/SC Publication Policies
a) Publication of Working Papers

At the 2023 STACPUB meeting, there was a recommendation to maksée8tific Councilworking papers from
previous years available to 8ientific Council members and participants of 8ientific Council meetings. The
Secretariat completed this work but noted that the working paper archive had not been made live as there were
some concerns about having previous drafts available for documents that have since become final. STACPUB
agreed that having the woking papers available would ensure there was no loss of iriittional knowledge in

the Scientific Council It was agreed that the archive on the Scientific Council Meetings SharePoint site could be
made live. STACPUB thanked the Secretariat for their efforts in the creation of the archive.

b) SCR Reference

4EA 341 #05" #EAEO OAEOAA A NOAOOEIT AATI 6O OEA OAEAOAI

"% #)4%$ T7)4(/ 54 02)/ 2 2%&%2%. #% 4/ 4(% !'54(/2j3qQ6o
STACPUBreflecting on the statementand noted that the SCR publication policywas reviewed in 2010 and

there was a decision to maintairthe statement After further discussion,STACPURgreedthat this statement

was difficult to interpret and no longer relevant/needed on SCR documents going forward Since SR
documents are readily available online via the public NAFO website, no citation permissions are required.
Instead, it was suggestedo insert the proper citation in the documents to ensure that the authors are being

cited rather than NAFO.

.y,
Al

STACPUBecommends OAT T OET ¢ OEA 11 OA &£O01 i OEA 3#2 Al AOI A1 OO OE.

02)/2 2%&%2%. #% 4/ 4( % !54(/2j39q6h OOAOOEI C El ¢1 w8

STACPUBecommends including a citation in SCR documents, starting 2025, beneath the address field as
follows:AUTHOR LAST NAME, FIRST INITIAL. YEAR. Document 8teentific Council Research Docume®€CR
Doc. 24/XX: pppp.

7. NAFO logo

It was noted that a new NAFO logo was adopted at the 2023 Annual Meetihgthe interim, the Secretariat has
been working to rebrand all documents, posters, the website, and other information materials &ign with the
new logo. It is expected that the logo will béully launched at the September 2024 Annual Meeting.

8. Revisions to NAFO Website

The Secretariat updated STACPUB that it is in the process of making updates to some of the content on the
NAFO website, and outdated information had been removed. Some of the webpages that were removed
included information on the previous precautionary appoach framework and the ecosystem approach, as they
had not been updated since 2014. STACPUB reflected on the importance of this work in NAFO aandedthat

it should be reflected on the NAFO website. Several options were discussed on how the pages doeilgpbdated

The suggestions for potential options includedull pages with information that would have to be reviewed by
Scientific Council, pages with links to the latest worlgnd/or the creation of a small Scientific Council working
group to assist the NAFO Secretariat in the development of the pag€be Secretariat noted that they will work
towards getting the latest information back on the website and keep Scientific Council informed on the progress
and request assistance as required.

9. Other Matters
No other matters were discussed.
10. Adjournment

The Chair thanked the participants for their valuable contributions and the Secretariat for their support.
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APPENDIX Ill. REPORT OF THE STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)
Chair: Mark Simpson Rapporteur: NAFO Secretariat
1. Opening

The Committee met on two occasions. First a virtual meeting was conducted on Ma¥, @uring which

information on biological surveys carried out in 2023 in the NAFO Regulatory Area were presented, availability

of catch data was reviewed and future surveys for 2024 were discussed. Secondly the committee met on various
occasions throughoutOEA * OT A 3 AEAT OEZEA #1 O1 AEl |1 AAOEI ¢ AO OEA
discuss matters pertaining to statistics and research referred to it by the ScientifiCouncil. Representatives

attended from Canada, Denmark (in respect of the Faroe Islands and Greenland), European Union, Japan,

Russian Federation, Ukraine, United Kingdom and United States of America.

2. Appointment of Rapporteur

The meetings were preceded by the Appointment of a Rapporteur. The NAFO Secretariat (Dayna Bell
MacCallum and Jana Aker) were appointed as rapporteurs for these meetings.

3. Review of previous recommendations from 2023 and new recommendations from 2024
a) Recommendations about surveys coverage

In 2015, STACRE€@commended that an analysis of sampling rates be conducted to evaluate the impact on the
precision of survey estimatesAs a separate aspect, in September 2017 STACREC discupsagibilities for
combining multiple surveys in different areas and at different times of the year to produce aggregate indites
2018, SC agreed at the September meeting that this constitutes a relevant topic for a special session, but in the
future due to other commitments. In September 2019 it was agreed that a speaker on this general topic would
be invited to the June 2020 6 meeting, and the STACREC chair will take the lead in arranging timigtation.
However, due to the pandemic, it was not possible to have an invited speaker in June. Though, a Canadian
scientist attended the ICES WKUSER (Workshop on Unavoidable Survey Effort Reduction) in January 2020 and
presented information on survey overage issues. Feedback from this meeting was presented to STACREC in
May 2021. A followup WKUSER was held in September 2022. The same Canadian scientist attended the
meeting and presented the results during the June 2023 STACREC meeting. The conclugias that by
implementing the recommendations from the workshop, scientists and survey managers can make informed
decisions and maintain the integrity of survey time series data.

In June 2022, STACREE€commended to explore in the future the spatidemporal models used during the Joint
ICES/NAFO shrimp benchmark in January 2022 to handle gaps in the surVkigstecommendation is deferred.

Linked with this, in June 2019 and June 2020 STACRE€tommended specific actions for future years
whenever survey coverage issues ariBegese actions can be found in the 2020 STACREC report which was tabled
in September in NAFCSCS Do@0-19.

b) Recommendations about redfish

Most of the surveys conducted (except for the EBM survey in recent years) record redfish without separating
by species and STACREEcommended in 2018 that all surveys should aim to examine redfish composition at
the species level, while recognizing that this may not always be achievable due to-tHdédetween different
activities and aims of surveys.

STACREC continues to discuss this recommendation. There are difficulties to achieve this task that were noted
in 2018 (such as the lack of an agreed methodology for species identification that all surveys would use in a
consistent manner and lack of time ad resources in some surveys to take on additional tasks). It wagreed
that, as a first step, an attempt could be made at separating goldeh forvegicusfrom beaked (S. mentellaand

S. fasciatusredfish for fish above a certain length, as this seenasrelatively easy task.

Canada is carrying out a series of studies for separating redfish catch, and preliminary results are aimed to be
presented during September 2024.
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A preliminary compilation of information on the stock structure of redfish in Division 30 in relation to adjoining
redfish stocks (Units 2, 3Ps and 3LN) was presented in the June 2019 SC meeting. It was concluded that the
initial basis for delineating stodk structure was weak. STACRE@commends a comprehensive study to
investigate redfish stock structure in NAFO Divisions 2 and 3, with consideration of species splitting and recent
approaches to studying redfish stock structure in other RFMOs.

Canada is carrying out genetic studies across Subareas 2 and 3, and preliminary results were expected to be
presented during the June 2024 SC meeting, however the Canadian lead on this project (Dr. lan Bradbury)
declined to present at this time due to delgs in the analysis. This presentation is deferred until a future time.

¢) Recommendations about reviewers

During the June 2023 meeting it was recommended that an expert reviewer on data limited stocks attend the
June 2024 meeting. An invitation was not made for the June 2024 meeting given the ongoing workloads related
to the two MSE processes, the PA renewatpmparative fishing and climate change requests, however
discussion on clarification of the type of invitation were held. Given thatcgntific Council has a number of
stocks that are assessed using survey indices it was resolved that an invitation shoblel made to an expert in
providing advice based on survey indices such as those used by IGQEBKLIFE), or similar expertise from
another RFMO. The seminar could focus on the provision of advice or other surviegsed management issues
such as provision of proxy limit reference points that are relevant to the NAFO PrecautionaApproach. The
STACREC chair will take the lead in arranging this invitation.

4. Fishery Statistics
a) Progress report on Secretariat activities in 2023/2024
i) Presentation of catch estimates from the CESAG, daily catch reports and STATLANT 21A and 21B

The NAFO Secretariat presented the catch estimates developed by CESAG and made the supplementary data
that went into the analyses available for the Scientific Council to review. The Secretariat noted that the catches
were estimated based on the strategy diined in Annex 1 of COMSC Doc. 108, amended following a
recommendation from STACFIS in 2018, to include catch estimates of broken down by quarter and gear type.

In accordance with Rule 4.4 of the Rules of Procedure of the Scientific Council, as amended by Scientific Council

ET *O1T A ¢mmeh OEA AAAAITET A AAOAO AI O OEEO UAAOGO OOAI

preceding year are 1 May and 31 Augustespectively. The Secretariat produced a compilation of the countries
that have submitted to STATLANT and made this available to the meeting.

Due to legal issue regarding the confidentiality of data provided to the European Commission by Member
States, some member States of the EU were not able to provide STATLANT 21A data in time for the June 2024
Scientific Council meeting. Canada also did nateet the requirements for data submission with only one of five
regions submitting the required data in a timely fashion.
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Table 1. Dates of receipt of STATLANT 21A reports for 2022023 and 21B reports for 20262022
received prior to 01 June 2024.
Country/ STATLANT 21A (deadline, 1 May) STATLANT 21B (deadline, 31 August)
component 2021 2022 2023 2020 2021 2022
CANCA 14 Jul 22 28 May 24 28 May 24
CANSF 6 Jun 22 24 Apr 23 03 May 24
CANG 27 May 22 26 Apr 23 10 May 24 6 Sep 22 28 Aug 23
CANNL 26 May 22 28 Apr 23 30 Apr 24 31 Aug 21
CANQ
CuB
E/BUL
E/EST 28 Apr 22 21 Apr 23 29 Apr 24 23 Aug 21 26 Aug 22
E/DNK 30 Mar 22 9 Jun 23 30 Apr 24 21 Jul 21 15 Aug 22
E/FRA
E/DEU 7 Apr 22 9 Jun 23 30 Apr 24 30 Aug 21 25 Aug 22
E/LVA 21 Apr 22 5 Apr 23 30 Apr 24
E/LTU 31 May 22 9 Jun 23 23 Apr 24 3Jul 21
EU/POL 24 Jun 22
E/PRT 19 Apr 22 28 Aug 21 30 Sep 22
E/ESP 14 Jun 22 9 Jun 23 24 Apr 24 7 Jun 21 15 Jun 22
GBR
FRO 6 Apr 22 5Jun 23 30 Apr 24 12 Jan 21 6 Apr 22 07 Jun 23
GRL 6 May 22 1 May 23 01 May 24 30 Aug 21 25 Aug 22 22 Aug 23
ISL
JPN 27 Apr 22 28 Apr 23 24 Apr 24 24 Aug 21 30 Aug 22 30 Aug 23
KOR
NOR 22 Apr 22 9 Jun 23 29 May 24 1Sep21 2 Sep 22
RUS 27 Apr 22 28 Apr 23 23 Apr 24 30 Aug 21 25 Aug 22 8 Sep 23
UsA it Py 23 | pos Tumyza | 7 M3Y 24
FRASP 26 Apr 22 27 Apr 23 26 Apr 24 25 Aug 22
UKR

5. Research Activities

a) Biological Sampling
i) Report on activities in 2023/2024

STACREC reviewed the list of Biological Sampling Data for 2023 prepared by the Secretariat and noted that any
updates will be inserted during the summer. The SCS Document will be finalized for the September 2024

Meeting.
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i) Report by National Representatives on commercial sampling conducted
Canada-Newfoundland (SCS Doc. 24/09):

Information was obtained from the various fisheries taking place in all areas from Subareas 0, 2, 3 and portions

of Subarea 4. Information was included on fisheries for the following stocks/species: American plaice (SA 2 +
Division 3K, Div. 3LNO, Subdiv.P), Atlantic cod (Div. 2GH, Div. 2J3KL, Div. 3NO, Subdiv. 3Ps), Atlantic salmon
(SA 2, SA 3, SA4), capelin (SA 2 + Div. 3KL, Div. 3NO), Greenland halibut (SA 2 + Div. 3KLMNO), haddock (Div.
3LNO, Subdiv. 3Ps), Iceland scallop (Div. 2HJ, Div. 3LNO, Suldfsg, Div. 4R), American lobster (Div. 3K, Div.

3L, Div. 3Pn, Div. 3Ps, Div. 4R), pollock (Div. 3LNO, Subdiv. 3Ps), Northern shrimp (SA 2 + Div. 3K, Div. 3LNO),
redfish (SA 2 + Div. 3K, Div. 3LN, Div. 30, Div. 3P4VW), sea scallop (Div. 3KLNO, Subdi\Di8P4R), snow

crab (Div. 2HJ, Div. 3KLNO, Subdiv. 3Ps, Div. 4R), squid (SA 2+3), thorny skate (Div. 3LNO, Subdiv 3Ps) and
white hake (Div. 3NO, Subdiv. 3Ps). Additionally, a summary of recent stock assessments and research projects
for several of marine pecies are included in this report.

Denmark/Faroe Islands (SCS 24/10):

The Faroese fishery targets mainly cod in Subarea 3, with other species, such as Greenland halibut and redfish
being caught to a lesser extent. A total of 828.5 t of cod was recorded in 2023. The fishery is conducted
exclusively by longliners since 2017. Biological samples of cod are collected since 2014 (length and weight
measurements). The Faroese quota of cod in 3M is 22.35% of the total.

Denmark/Greenland ( SCS 24/014):

Data on catch rates from STATLANT were obtained from trawl, gillnet and longline fisheries in NAFO .[2i&-

F for Atlantic halibut, Atlantic cod, Atlantic wolffish, black dogfish, capelin, Greenland cod, Greenland halibut,
roundnose grenadier, redfish, Greenland shark, northern prawn, northern rays, northern wolffish, spotted
wolfish, tusk and wolffish. Lengh frequencies from Greenland were available for Greenland halibut from trawl
offshore fishery in 1AB and 1CD, longline fishery in 1A, 1D, and 1F inshpgglinet fishery in 1A inshore, and
pound net inshore in 1A; for cod from the trawl inshore fishery in 1A and 1D, the gillnet fishery 1D inshore,
with fishing rods in 1D inshore, and from pound nets in 1D inshore; for roundnose grenadier with the offshore
trawl in 1A. In total 250 length samples were taken, and 895 987 individuals of Greenland halibut and cod
were measured, from commercial samples in NAFO Div. A A total of 2710 otoliths in Div. 1A, 1C, 1D, 1E and
1F from cod, redfish and Greenlanddlibut were collected.

EU-Germany (NAFO SCS Doc. 24/15):
No biological sampling was conducted in commercial fisheries in 2023.
EU-Portugal (NAFO SCS Doc. 24/11):

Data on catch rates were obtained from trawl catches for: redfish (Div. SLMN@reenland halibut (Div. 3LMN),
silver hake (3NO), thorny skate (30), roughhead grenadier (3L) and cod (Div. 3M). Data on length composition
of the catch were obtained for redfish (Smentella) (3LMNO), redfish (S marinug (3LM), American plaice
(3MNO), Greenland halibut (3LM), cod (3M), roughhead grenadier (3L), silver hake (3NO), witch flounder (30),
white hake (30) and thorny skate (3MNO).

EU-Spain (NAFO SCS Doc. 24/08):

A total of 8 Spanish trawlers operated in Dis. 3LMNO NAFO Regulatory Area (NRA) during 20Z&nounting
to 1270 days (19651 hours) of fishing effort. Total catches for all species combined in Déions SLMNO were
16 929 tons.

In addition to NAFO observers (NAFO Observers Program), eight IEO scientific observer was onboard Spanish
vessels during 2023, comprising a total of 357 observed fishing days, around 28% coverage of the total Spanish
effort. Besides recording catches, diseds and effort, these observers carried out biological sampling of the
main species taken in the catch. For Greenland halibutpughhead grenadier, American plaice and cod this
includes recording weight at length, sexatio, maturity stages, performing sbmach contents analyses and
collecting material for reproductive studies. Otoliths of these four species were also taken for age
determination. In 2023, 511 length samples were taken, with 6832 individuals of different species examined

to obtain the length distributions.
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During 2023 there was no fishing activity of the Spanish fleet in NAFO Division 6G.
Japan (NAFO SCS Doc. 24/07):

Since 2016, one Japanese otter trawler operated in Divisions 3L and 3M. The total catch including discards was
1 214 tons in 2023. The main target species and stock area in 2023 was Greenland halibut (1 151 tons) in
Divisions 3LM. Following a recommendatia from the 2023 September Scientific Council meeting, aggregated
total catch length distributions for five stocks were calculated by Division based on the designated protocol.
The aggregated total catch length distributions of ®area2+3KLMNO GHL in Divien 3L formed unimodal in
each year. The mean total length gradually decreased from 50 to 46cm during 202621, but gradually
increased from 46 to 48cm during 20212023.

Russia (NAFO SCS Doc. 24/06):

Catch rates were available from Greenland halibut (Divs. 3LM, with bycatch statistics), Atlantic cod (Divs. 3M
with bycatch statistics, 3LNO)redfish (Divs. 3LN, 3M, 30, with bycatch statisticg)ellowtail flounder (Div. 3N),
skates (Div. 3LMNO), American plaice (Divs. 3LMN@yijtch flounder (Divs. 3NO),roughhead grenadier (Divs.
3LN), roundnose grenadier (Div. 3LM)white hake (Div. 30), Atlantic halibut (SLMNO).

Length frequencies were obtained from Greenland halibut (Divs. 3LMjgedfish (Divs. 3LMNO), Atlantic cod
(Divs. 3LMNO),roughhead grenadier (Divs. 3LMN)roundnose grenadier (Divs. 3LM)plue wolffish (Divs.
3LMN), spotted wolffish (Divs. 3LMN), Atlantic wolffish (Divs. 3LMNO), Atlantic halibut (Divs. 3LMNO),
yellowtail flounder (Divs. 3NO),witch flounder (Divs. 3LMNO), American plaice (Divs. 3LMN@lue antimora
(Antimora rostrata) in Divs. 3LM,black dogfish Centroscyllium fabrici) in Divs. 3LMN,white hake in Divs.
3LMNO starry skate (Raja radiata) in Divs. 3SLMNOspinytail skate (Raja spinicauddin Divs. 3LMNO, Nezumia
(Nezumia bairdi in Divs. 3LMN,greater eelpout (Lycodes esmarkjiin Divs. 3LN. Agdength distribution for
Greenland halibut in Divs. 3LMN and redfish in Divs. 3LN, as well as statistics on marine mammal occurrences
and VME indicator species catches, are also available.

USA (SCS Doc. 24/12):

The report described catches and survey indices of 32 stocks of groundfish and elasmobranchs. Research on
the environment, plankton, finfishes, marine mammals and apex predators were described. Descriptions of
cooperative research included a longline surwein the Gulf of Maine and Shark tagging. Other studies included
age and growth, food habits and tagging studies. A description of the Population Dynamics Branch assessment
review process was given. A new section on survey technology was added and desdlitee development of

the use of an unscrewed underwater vehicle to supplement the sea scallop camera work.

iii) Report on data availability for stock assessments (by Designated Experts)

It was noted that designated experts should be prepared to speak on data availability for stock assessments. It
was noted that there are some issues with data availability for the Canadian indices due to the work on the
conversion factors, but the specifitcssues were addressed under the individual stocks.

b) Biological Surveys

i) Review of survey activities in 2023 and early 2024 (by National Representatives and Designated
Experts)

On May 9 2024, a STACREC meeting reviewed the survey activities and data by contracting parties prior to
the Scientific Council meeting in June.

Information available from recent surveys is summarized below.
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Recent surveys are as follow:

Div. 2019 2020 2021 2022 2023
Greenland deepwater 1CD o] 0 0
Greenland shallow 1AF o] o] - 0 0
Greenlantizkrl;gp and fish 1AF 5 5 5 5
Disko Bay gillnet survey Disko Bay o] o] o] 0 0
Uummannagq gillnet survey Uummannaq o] o] o] o] o]
Upernavik gillnet survey Upernavik o] o] o] o] o]
Canadaz Baffin Bay SAO0 o]
CanadianSpring 3L 0 0
CanadianSpring 3N o] 0
CanadianSpring 30 o] 0

CanadianSpring 3P o) o) o)

Canadian-Autumn 2H 6 e e ) s
Canadian-Autumn 2J € 0 e 0
Canadian-Autumn 3K e 0 e 0
Canadian-Autumn 3L e [ 0
Canadian-Autumn 3N 0 0 0
Canadian-Autumn 30 0 0 0
EU 3L 0 o
EU 3NO 0 o) o o
EU 3M 0 o) o) o o

6 E Al I Pl AOAn E ®HidcanpEtd 1 1 U AT I Bl AOGAR
*Incomplete or partial deep strata (deep is defined as >750m in 2HJ3K, >732m in 3L).

Northwest Atlantic Fisheries Organization www.nafo.int



100 STACRE@1 Mayz 13 June 2024

Canadaz Newfoundland and Labrador (SCR Doc. 24/036, 24/037):

The 2022 and 2023 Canadian surveys used the CCGS Teleost alongside new research vessels CCGS Capt Jacques
Cartier and CCGS John Cabot that now replace the previous longstanding vessels. Survey coverage issues in
2022 were largely a result of challenges wit availability of the outgoing vessels and the need to prioritize
comparative fishing at the expense of survey coverage. In 2022, there was limited coverage of Div. 3L in the
spring survey and there was no autumn survey. In 2023, there was no coverage ob8ivision 3Ps in the spring

survey due to limited availability of the survey vessel. This was the first completed spring survey of Div. 3LNO

since 2019. The 2023 autumn survey was relatively successful, albeit with a reduced set density. It marked the

first time since 2014 that the deep strata of Div. 3L were successfully covered. However, due to faulty trawl
floats the deep strata (>750m) Div. 2H were again missed in 2023. These results continue a relatively
longstanding tendency of survey coverage isssan both the autumn and spring surveys.

Canadaz Subarea 0 (SCR Doc. 24/023)

During 1999-2017 surveys were completed in Div. 0Aouth (to 72N) using the R.V. Pamiut with an Alfredo I
trawl. In 2018 the R.V. Pamiutvas retired and a replacement vessel was not available. In 2019 the F.V. Helga
Maria with the Alfredo Il trawl and trawl doors from the R.V. Pamiut was used as an interim vessel, but data
analyses detected significant differences in catchability below Tm, therefore the survey was not used to
assess stock status. Surveys in Subarea 0 were completed in 2022 and 2023 using the RV Tarajoq with a Bacalao
trawl; this vessel and trawl will be used for the survey in future years. Survey stratification was expded in
2022 relative to previous years, adding a 20€100 m depth stratum and expanding the survey to include all of
Div. OB. The survey now fishes the following depth strata in each of Divs.-8Auth and 0B: 201400, 401-600,
601-800, 801-1000, 1001-1200, 1201-1400, 1401-1500 m. The survey was planned with 30 days &ea to
complete 80 stations in Div. OAsouth and 110 stations in Div. OB. The 2023 survey completed 79 stations in
Div. 0Asouth and 92 stations in Div. 0B, with the majority (17/19 stations)of the missed stations in the 200
400 m strata. Survey biomass and abundance indices were calculated but cannot be directly compared to
previous indices calculated from data collected using the R.V. Pamiut with an Alfredo Il trawl.

Denmark/Greenland (SCS 24/014, SCR 20/015, 24/006, 24/013, 24/019):

A hydrographic cruise was carried out across the continental shelf off West Greenland to sample 6 standard
sections onboard RV Tarajoq during the period 29 May to 18 June and onboard the Royal Danish Navy vessel
HDMS Knud Rasmussen during the period 23 Jao 29 June (NAFO 1B). Data from three offshore stations
were taken to document changes in hydrographic conditions off Southwest Greenland (NAFO Div.-A)D
Results were presented as Scientific Council Research Document.

The Greenland Shrimp and Fish trawl survey in West Greenland in NAFO Div-RA50 - 600 m) was initiated

in 1988. From 1988 to 1900, several vessels conducted the survey. From 1991 to 2017, the survexse
conducted on board RV Paamiut. In 2018 and 2012020, two different charter vessels were used, Sjudarberg
and Helga Maria, respectively, and in 2022 and 2023, the survey was completed with the new RV Tarajoq. The
three vessels used all the standard geardm RV Paamiut (Cosmos trawl gear with a mesh €20 mesh liner

in the cod-end, doors, all equipment such as bridles etc., and Marport sensors on doors and headlines), in an

effort to make the 2018, 20192020 and 2022c mc o OOOOAUO AO EAAT OGEAAT AO bPi Oc

surveys. The effect of thesurvey vessel change has been examined by looking at gear performance variables
and survey length frequencies. The performance of all variables examined remained relatively stable with the
three different vessels suggesting that the indices can be compatabThe survey was carried out between May
22z July 11 in 2023. The survey follows a buffered stratified random sampling. A total of 278 valid hauls were
conducted. Survey results including biomass and abundance indices for Greenland halibut, cod, dsesp
redfish, golden redfish, American plaice, Atlantic wolfish, spotted wolfish and thorny skate were presented as
Scientific Council Research Document.

The Greenland deegsea survey in NAFO Div. 1CD (4060600 m) was initiated in 1997, following a buffered
stratified random sampling. From 1997 to 2017, surveysvere conducted on board RV Paamiut. No surveys
were conducted in 2018, 2020 and 2021. In 2019, a charter vessel was used, CV Helga Maria, which used all the
standard gear from the research vessel Paamiut (cosmos trawl, doors, all equipment such as bridles, eted
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Marport sensors on doors and headlines). The performance of the gear and the length frequencies from the two
different vesselshave been examined. Results suggest that the performance of the trawl gear is different at
depths > 700 mwhich could affect abundance estimates. In contrast, the length frequencies remained stable
suggesting that the catchability may have not been affected. In 2022, a new time series survey started with the
new RV Tarajoq, using a new gear Bacalao 476. The survegs conducted betveen November 22z December
5in 2023. A Bacalao 476 trawl with a mesh size of 136 mm and a-80m meshliner in the cod-end was used.

A total of 67 valid hauls were conducted. Survey results including mean catch, mean number, biomass and
abundance indicesand length frequencies for Greenland halibut, roundnose grenadier, roughhead grenadier
and deepsea redfish were presented as Scientific Council Research Document.

The Greenland halibut gillnet surveys in 1A inshore were initiated in 2001, in the Disko Bay. The survey
normally covers four transects and each gillnet set is compiled of five different nets with different mesh size
(46, 55, 60, 70 and 90 mm half mesh)rém 2013 to 2015, the surveys in Uummannaq and Upernavik gradually
changed from longline surveys to gillnet surveys. Surveys are conducted with RV Sanna. In 2023, 53, 38 and 38
gillnet stations were set in Disko Bay, Uummannaq and Upernavik, respectiveResults are presented as three
Scientific Research Document.

The Greenland halibut bottom trawl survey in 1D inshore (Nuuk, Ameralik and Qarajat fjords) was initiated in
2015. The survey has been conducted with RV Sanna equipped with a 1440 mesh bacalao trawl. The survey is
bottom-stratified with fixed stations (stations were selected where bottom conditions allow bottom trawling).

A total of 19 valid stations were conducted in 2023. Survey results, including biomass and abundance indices
for Greenland halibut, shrimp, deepsea redfish and golden redfish, were presd¢ad as Scientific Council
Research Document.

EU-Spain and EU-Portugal (SCR 24/005, 007 and 008):

Since 1995, Spain carries out annually a Sprifgummer survey in the NAFO Regulatory Area of Div. 3NO. In
2003 it was decided to extend the Spanish 3NO survey toward Div. 3L (Flemish Pass). In 2023, the bottom trawl
survey in Flemish Pass (Div. 3L) was cer out on board R/V Vizconde de Eza using the usual survey gear
(Campelen 1800) from August 9 to 27, The area surveyed was Flemish Pass to depths up 800 fathoms (1463
m) following the same procedure as in previous years. The number of hauls was 100 d@ndf them were nulls.
Survey results, including abundance indices and length distributions of the main commercial species, are
presented asa Scientific Council Research document. Survey results for BV3LNO of the northern shrimp
(Pandalus borealiy were presented in SCRDoc. 23/054. Samples for histological (Greenland halibut and
roughhead grenadier) and aging (Greenland halibut, American plaice, roughhead grenadier and cod) studies
were taken. Ninetyseven hydrographic profile samplings were made in a depth range of 122380 m.

The Spanish bottom trawl survey in NAFO Regulatory Area BivANO was conducted from % of June to &4 of
July 2023 on board the R/V Vizconde de Eza. The gear was a Campelen otter trawl with 20 mm mesh size in the
cod-end. Following the method used last yea a total of 103 valid hauls were taken within a depth range of
41-1461 m according to a stratified random design and 83 hydrographic profiles. Furthermore, a stratified
sampling by length class and sex was used to sample otoliths of Atlantic cod, Aioan plaice and Greenland
halibut for growth studies. Also, gonads of Greenland halibut were sampled from histological maturity and
fecundity studies. The results of this survey, including biomass indices with their errors and length
distributions, as well as the calculated biomass based on conversion of length frequencies for Greenland
halibut, American plaice, Atlantic cod, yellowtail flounder, redfish, witch flounder, roughhead grenadier, thorny
skate and white hake are presented aa Scientific CouncilResearch Document. In addition, age distributions
are presented for Greenland halibut and Atlantic cod.

The EU Spain and Portugal bottom trawl survey in Flemish Cap (Div. 3M) was carried out on board R/V
Vizconde de Eza using the usual survey gear (Lofoten) from July # August 8" 2023. The area surveyed was
Flemish Cap Bank to depths up to 800 fathoms (1460 m) following the same procedure as in previous years.
The number of hauls was 184 and three of them were null. Survey results including abundance indices of the
main commercial species and age distributions for cod, redfish, American plaice, roughhegdenadier and
Greenland halibut are presented as a Scientific Council Research document. Flemish Cap survey results for
Northern shrimp (Pandalus borealis were presented in SCRDoc.23/052 and SCRDoc.23/053. Samples for
histological assessment of sexual maturity of cod, redfish, Greenland halibut and roughhead grenadier were
taken. Oceanography studies continued to take place.
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VME data from the 2023 EU; E\$pain and Portugal bottom trawl groundfish surveys in NAFO Regulatory Area
(Divs. 3LMNO):

New data on deepwater corals and sponges were presented from the 2023 ESpain and Portugal bottom
trawl groundfish surveys. The datawere made available to the NAFO WGSA to improve mapping of
Vulnerable Marine Ecosystems (VMES) species in the NAFO Regulatory Area (Divs. 3LMNO). Distribution maps
of presence and catches above threshold for RV data of sponges (100 kg/tow), large gorgonians (0.6 kg/tow),
small gorgonians (0.2 kg/tow), sea pens (1.3 kg/tow), Boltenia sea squirts (0.35 kg/tow), bryozoans (@.
kg/tow) and black corals (0.4 kg/tow) were presented.

During 2023, R/V Vizconde de Eza carried out three surveys, one in Division 3M (Flemish Cap) sampling
between 137-1455 m, with a total of 184 tows (181 valid; 3 no valid); other in Divisions 3NO (Grand Banks of
Newfoundland) sampling between 43 1430 m depth with a total of 106 tows (103 valid; 3 no valid); and other

in Division 3L, sampling between 1291481 m, with a total of 100 tows (95 valid; 5 no valid). In total there
were 390 bottom trawl tows, 11 of them considered invalid due to technical problas during the fishing
operation. 166 hauls out of 379 valid tows have shown zero catches (i.e. no presence) of VME indicator species.
This represents 43.8% of the total valid hauls. A brief description of the survey methodology can be found in
Duran Mufiozet al.(2020).

Sponges were recorded in 111 of the 379 valid tows (29.3% of valid tows analyzed), at mean depths between

vp AT A ptuyp I8 4EAOARA xAOA Oxi OECI EEAEAAT O AAOGAEAOG | £ O
within the VME polygons for sponges.

Large gorgonians were recorded in 9 of the 379 valid tows (2.4% of valid tows analyzed), at mean depths
AAOxAAT 190 AT A wuw 18 4EAOA xAO T1TA OECI EEZEAAT O AAOAL
which fell outside the VME polygons for large @rgonians.

Small gorgonians were recorded in 42 of the 379 valid tows (11.08% of valid tows analyzed), at mean depths

between227and1t yp I 8 4EAOA xAOA 11 OECI EEZEAAT O AAOGAEAO 1 £ Oi
Sea pens were recorded in 133 of the 379 valid tows (35.1% otvalid tows arlalxzedl, at mean depths between )
63andlt 1t I8 4EAOA xAO 11T A OECI EEZEAAT O AAOAE 1T £ OAA PAT O

VME polygons for sea pens.

Black corals were recorded in 15 of the 379 valid tows (4.0% of valid tows analyzed), at mean depths between
468andlpyx I8 4EAOA xAOA Oxi OECI EXZEAAT O AAOAEAO 1T £ Al AAE
fell outside the VME polygons for black corals.

Sea squirts were recorded in 7 of the 379 valid tows (1.85% of valid tows analyzed), at mean depths between

43 and 228 m. There was one significant catch of sea squirBdltenia ovifera] 1} | ndouv ECYOI xq EI
which fell within the VME polygons for sea squirts.

Bryozoans were recorded in 31 of the 379 valid tows (8.18% of valid tows analyzeg), at nJeanNdep'Ehg between A
to AT A pggu I8 4EAOA xAOA 11 OECI EZEAAT O AAOAEAO T &£ AO
Above information, including distribution maps of VME species groups, is further detailed in SCR Doc. 23/055.

Reference:

Duran Mufioz, P., Sacau, M., Garéilegre, A. and Roman, E. (2020 old-water corals and deepsea sponges
bycatch mitigation: Dealing with groundfish survey data in the management of the northwest Atlantic Ocean
high seas fisheriesMarine Policy. Volumé&16, June 2020, 103712, DOI: 10.1016/j.marpol.2019.103712.

USA (SCR 24/039; SCS Doc. 24/012):

The US conducted a spring survey in 2023 covering NAFO Subarea 5 aboard the FSV Henry B. Bigelow. There
were 70 out of the normal 353380 successfully completed. The tows only covered Georges Bank and only
occurred during the daytime. The fall survey sucasfully completed 335 stations in NAFO Subareas 4, 5 and 6.
The US also conducted a shrimp survey in Subarea 5 in the summer of 2023 with 63 successful stations. In
addition, spring and fall bottom longline surveys have now been conducted for 10 years, inding in fall 2020

when all other surveys were missing. Results in terms of biomass/tow normalized to the mean of the 2014
2021(2) are presented for select species that had at least the bottom trawl and one other survey (Western Gulf

Northwest Atlantic Fisheries Organization www.nafo.int



STACRE@1 Mayz 13 June 2024 103

of Maine cod, Gulf of Maine haddock, white hake, northern red hake, Atlantic halibut, Atlantic wolfish, spiny
dodfish, barndoor skate and thorny skate). In general, the indices for the different surveys follow similar trends
in the various surveys.

i) Survey protocol development

At the May 9" STACREC meeting a protocol for the Faroese longline survey was presented (SCR Doc. 24/041).
The survey protocol for the Faroese longline survey has been in development in NAB®ision 3M since 2021.

The aim and objective of this work is to develop a survey to get an indication of the ca@dqdus morhuastock

with an alternative gear and build a time series which can potentially be incorporated to the assessment. The
2023 survey covered 28 stations in 3M. The number of hooks in every longliset was set to 3600. Average
CPUHkg per hook) was similar to those in 2021 and 2022 (~1kg/hook).

Biological sampling consisted of 280 measurements of length, weight, gender and age readings.

The scope of the Faroese survey is limited to 64 longline random stations covering strate2@, 24, 28, 33 (EU
survey) of Flemish Cap during a fouweek period from mid-May to mid-June. A minimum of two sets/stations
are surveyed in each stratum to ensurstatistically valid estimates and deviations.

Following are the criteria for rejecting sets:

- Deviations from the standard soaking time and the number of hooks employed in all sets.
- Damages caused in the longline gear.
- Unjustified change in the geographical position of selectaghits.

- Rejected sets are not to be used in the compilation of survey indices although sampled individuals can
be retained for further investigations.

An observer will be present carrying out the sampling procedure and ensure that crew members follow the
scientific standards established in the protocol. Data collected will be delivered to the Faroe Marine Research
Institute (FAMRI) for quality check anderror filtering. The observer is responsible to ensure all data and
samples collected during the survewre delivered to FAMRI upon port return.

The number of hooks per longlineset is fixed at 1000. Fishing activity is standardized by limiting the soak
time, aiming at a range from 5 to 10 hours and bait type restricted to squid.

The target species of the survey is cod but byatch/non-target species, e.g., redfisifiSebastes marinus, S.
mentella and S. fasciatuy Greenland halibut Reinhardtius hippoglossoidés wolffish (Anarhichas lupus),
Spotted wolfish (Anarichas mino) and any other fish species willalso be recorded. To describe the hook
occupancy, registration of 50 hook condition will be recorded for each set at retrieval. Due to the increased
possibility of entanglement at the beginning of the line, registration of hook condition is to begin aftéirst 100
hooks are retrieved. Possible hook conditions are:

9 Bait only

1 Cod

9 Bycatch/other species
91 Hook empty

9 Hook missing

9 Damaged/broken hook

For each station full biological sampling of cod is done. The biological sampling includes:

1 length in cm

1 round weight in kg
9 sex

1 maturity

1 otolith collection
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Length measurements of fish are made on the total length (cm). Weight measurements are recorded in kg. As
a rule, 100 individuals of the target species are to be sampled in each station. Of th&&eare to be measured

in both length and weight. The total number of otoliths sampled per set is 10 and for sex identification and
maturation 20. For nontarget species only length and weight are to be measured. The objective is to sample
20 individuals of non-target species conditioned on fish availability.

6. Review of SCR and SCS Documents
There were no documents to be revised.
7. Other Matters

a) Update on Comparative Fishing and Conversion Factors for the Canadian -NL Research Vessel
Surveys (SCR 24/037).

The CANNL Comparative Fishing program was undertaken from 2022023 as Canada transitioned to new
survey vessels, the CCGS Capt. Jacques Cartier and CCGS John Cabot. This program has now concluded and
conversion factors have been estimated during Canadiaeer-review processes (DFO 2024a, 2024b).

During the May STACREC meeting an overview of estimated conversion factors for NAFO stocks was provided.
It was noted that there were significant gaps in the program, and that discussions were ongoing on how to best
apply available conversion factors acros stock areas.

In June, an update was provided on the implementation of conversion factors to the Canadian survey data.
Stockby-stock discussions were had on the representativeness of comparative fishing sampling, to determine
if estimated conversion factors could be eended to other areas. The outcome of those discussions is

summarized in Table2.

It was also noted that this comparative fishing program has provided evidence that the previous assumption

of equal catchability between the previous survey vessels CCGS Alfred Needler and its sistership the CCGS
Wilfred Templeman with the CCGS Teleost mawpt be appropriate for all species. Investigations into the impact

of mixing these vessels in previously reported time series were recommended. Preliminary checks indicate
historic trends in stock size were likely robust to this mixing, however, this dichot consider potential size
effects. Additionally, recent increased interchanging of vessefsparticularly in the spring from 2014-2019 7

was noted. Further investigations are warranted in assessments as these survey time series are applied.
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Table 2. Stockby-stock summary of conversion factor conclusions for the CANL multispecies survey
data in spring and fall by vessel. Note that the CCGS Wilfred Templeman and CCGS Alfred Needler
are sister ships and considered to have equal catchability. Rho =ihdicates equivalent
catchability to the new vessels.

CCGS Wilfred Templeman & CCGS Alfred CCGS Teleost
Needler
Stock
CANSpring CANFall CANSpring CANFall
3NO Atlantic Rho =1 Rho =1 Rho =1 Rho =1
Cod
2+3KLMNO No appropriate Extend 3KL conclusion Ex;end 2+3KL 'ef‘gth
) _ _ ased conversion
Greenland conversion factor of Rho =1 across the fall Rho =1
. . factor across the fall
Halibut available. survey area.
survey area.
3LNO . No appropriate
Yellowtail Length based Lengthbased Rho =1 conversion factor
conversion factor. conversion factor. .
Flounder available.
No appropriate No appropriate No appropriate
3LN Redfish conversion factor conversion factor Rho =1 conversion factor
available. available. available.
No appropriate No appropriate No appropriate
30 Redfish conversion factor conversion factor Rho =1 conversion factor
available. available. available.
3LNO American No approprlate No approprlate B No approprlate
. conversion factor conversion factor Rho =1 conversion factor
Plaice . : :
available. available. available.
No appropriate Extend use of 3KL
2J3KL Witch pprop Length-based _ Length-based
conversion factor . Rho =1 .
Flounder . conversion factor conversion factor.
available.
across 2J3KL.
. No appropriate No appropriate No appropriate
3NO Witch . . _ .
conversion factor conversion factor Rho =1 conversion factor
Flounder . . .
available. available. available.
243K Assume_ Rho =1 based Extend 3KL conclusion _ Extend 2+3KL
Roughead on consistency across _ Rho =1 . _
. of Rho =1 conclusion of Rho =1.
Grenadier other surveys.
3NOPs White No app_ropnate No approprlate B No approprlate
conversion factor conversion factor Rho =1 for 3BNOPs conversion factor
Hake . . .
available. available. available.
Conversion factor Length-based Conversion factor
3LNOPs Thorny No app_ropnate estimated for Dly. 3L conversion for_ estimated for Dly. 3L
Skate conversion factor only. Conversion 3LNO. Conversion only. Conversion
available. cannot be extended to | cannot be extended | cannot be extended to
3NOPs. to 3Ps. 3NOPs.
No appropriate Extend use of 3KL Extend use of 2HJ3KL
3LNO Shrimp conversion factor length-based Rho =1 length-based
available. conversion factor. conversion factor.
No appropriate No appropriate No appropriate
3NO Capelin conversion factor conversion factor Rho =1 conversion factor
available. available. available.
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Quang Huynh presented an update on exploring survey calibration in the absence of comparative fishing. A
model-based calibration method first presented to NAFO SC in June 2023 was subsequently tested using data
from a vessel calibration conducted by DFO Mdoundland. The paper compares calibration factors from
spatiotemporal models with those from a 1995 comparative fishing experiment for the Newfoundland and
Labrador survey when it changed from the Engel and to Campelen trawl in 2J+3KL. Calibration facttos
Atlantic cod were similar between methods, but there was a larger discrepancy for Greenland halibut. The
model-based calibration method was also tested by breaking data from a single vessel into two periods and
calibrating between the periods; the moel correctly determined there was no vessel effect on catchability in
this test. The results demonstrated that there was little retrospective behavior in the modddased calibration

as new survey data were added, although there was more variability in thealibration factor as the time gap
between surveys increased. The spatiotemporal model can propagate the error in the calibration factor
estimated in the resulting index. Additional validation and simulation work will inform use of this approach for
surveys when comparative fishing was not possible.

References:

2024a- DFO. 2024. Newfoundland & Labrador Comparative Fishing Analygi®art 1. DFO Can. Sci. Advis. Sec.
Sci. Advis. Rep. 2024/002. https://www.dfo -mpo.gc.ca/csassces/Publications/SARAS/2024/2024_002-

eng.pd)

2024b- DFO n press Newfoundland & Labrador Comparative Fishing AnalysigPart 2. DFO Can. Sci. Advis. Sec.
Sci. Advis. Rep. 2024/###

b) Presentation of the Canadian Scotian Shelf and Southern Grand Banks Industry -DFO Halibut
Longline Survey.

At the invitation of the STACREC chair, Nell den Heyer (Canada) presented an overview of the Canadian Scotian
Shelf and Southern Grand Banks IndustrpFO Halibut longline survey. The presentation provided a brief
overview of the 2022 Halibut Framework Assesment and the importance of the longline survey in the
assessment and management of this stock of Atlantic Halibut. The survey provides the halibut biomass index
for the assessment modeland in interim assessment years is used to provide science advice the TAC The
survey also provides a platform for traditional and electronic tagging and scientific sampling for otoliths,
maturity, genomics and diet, and generates length compositions for the assessment model and to assess catches
of non-targeted species. The stratified randomuwrvey design covers to the whole management unit (areas and
depths) using a standardize survey protocol (i.e. for soak times, bait types, hook size, gear configuration and
sampling location). In addition, the role of A{Sea Scierific Observer on the survey to record set related data
such as set location/time (start/end of setting; start/end of hauling), depth, gear specifications, hook
occupancy (300/1000 hook: baited, catch, empty, missing, broken), and bottom temperature recomeluring

set was emphasized. During the survey, information on fork length, sex, genetic samples, maturity gut fullness
and otoliths are also collected. Finally, information on hook occupancy while the gear is being hauled back is
also used to standardizecatchability to better measure local density of halibut. Overall, the success of this
longline survey reflects the adherence to the standardized protocols, experienced-8ea Observers and
experienced industry crews conducting the survey. Lessons learnetbin the operation of this survey can be
influential in the development of the Faroese longline cod survey in NAHQWvision 3M.

c) Presentation of the WG -ESA data management subgroup on ArcGIS.

At the 2023 meeting of WEESA, a data management stdroup was struck to develop a centralized data
repository using ArcGIS Online to host data and data products for scientific advice. The syfoup focused on
4 main items: to develop a list of standard da layers; data management workflows; testing the ArcGIS online
platform; and advancing data management to include analysis and reporting tools.

A centralized portal would improve data governance, serve as the authoritative source for commonly used
datasets, facilitate the establishment of data management workflows, and ensure these data are secure,
accurate, and available to Scientific Council. Adionally, it would provide WG members and secretariat staff
the ability to create mapping products from these layers. The data management subgroup will continue
working on outlining the required functionalities of the centralized portal, and report backto the NAFO
Secretariat, who will work with ESRI to determine the options and costs.
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d) Presentation of the report from ICES-NAFO Working Group on Deepwater Ecosystems (WG-DEC),
25-29 March 2024

A summary of the Joint ICES/NAFO Working Group on Deegter Ecology (WGDEC) that took place from 25
20 March 2024 at the ICES Headquarters, Copenhagen (hybrid) was provided by Javier Muilerez.

WG-DEC, chaired by Ana Colaco (PT); David Stirling (UK); and Rui Vieira (UK), was at ICES HQ and online, from
25-29 March 2024. WGEDEC organized the work around seven terms of reference and different breakit
groups were created to work on them. The group reviewed, validated and QA/Q@Becked the new information

on the occurrence and distribution of Vulnerable Marine Ecosystems (VMEd hree countries (Ireland, Norway

and UK) submitted new VME data in 2024. In total, @38 new VME indicator records (no haltat records) and

32 absence records were added to the database. During the meeting discussion, it was noticed that some
countries were not aware of the data call. It was recommended that the group expert could contact the country
lead to encourage the dat submission as the data call goes to all ACOM members and EU contacts. A decline in
quality of NEAFC VMS Data was observed, where the number of active vessels using unknown gear type is over
half of the total. It was also noticed that current QA/QC procenles are good, but historical data did not benefit
from this, which means that there are some historical records with data inconsistences and spatial errors which
need to be corrected working with the data centre and data submitters. WBEC evaluated the inclusion of
connectivity in the context of VME closures and elaborated a framework describing different approaches to
integrate connectivity in VME closures, data needed and what is available now for VMEs. A lot of the effort on
this year meeting was in the preparation of frameworks for future workshops. One of them will aim to improve

the VME index that currently presents several limitations. The new VME Index will focus on assessing the
likelihood of VME occurrence, independently of the relative vulnerabties of VME indicators, but making full

use of trawl catch surveys. A second workshop was recommended for the incorporation of species distribution
models into the ICES VME advice framework. Both of these workshops are expected to occur at the beginning
of 2025. WGDEC also conducted a literature review of the impact of different bottornontact static gears on
VMESs and began a preparatory framework for a future workshop aiming to review and assess the impact of
different gear types on VMEs across the ICES area. N@&DEC is scheduled for the first/second week of April
2025, likely at the ICES HQ.

e) Presentation of a summary presentation of the ICES/NAFO/NAMMCO Working Group on Harp and
Hooded Seals (WGHARP)

At the invitation of the STACREC chair, Shelley Lang (Canada) provided a summary presentation of the
ICES/NAFO/NAMMCO Working Group on Harp and Hooded Seals (AM&RP). The presentation provided an
overview of the August 2125, 2023 meeting of WEHARP in Tomsg, Norway. The main objectives of the
meeting were to review the 2022 Greenland Sea harp and hooded seal pup production surveys and, using the
model agreed on at the WKBSEALS2023, review the status of the Northeast Atlantic harp and hooded seal
populations and provide estimates of population size and trend and harvest advice. For the Northwest Atlantic
harp seal and hooded seals, the new harp seal assessment model was presented anitbverview of the 2022
Northwest Atlantic harp seal survey.

For the Greenland Sea Hooded Seals, the model from MBREALS2023 was fit to the historical catch records,
fecundity rates, age specific proportions of mature females and pup production estimates. The population
remains below its limit reference point and ro commercial harvest is advised (there has been no commercial
harvest since 2007). For the White Sea/Barents Sea Harp Seals the model from-BBEALS2023 was fit to the
same data types as used for the Greenland Sea Hooded Seals with an additional indexcéqelin SSB.
Commercial harvest for this population has been low since 2009. As a result of a lack of contemporary data
(there has been no pup production survey since 2013), the model estimate for 2023 abundance was considered
unreliable and WGHARP was uable to provide harvest advice. W&ARP recommended that a new pup
production survey be completed as soon as possible. For the Greenland Sea harp seal population the model
from WK-BSEALS2023 was fit to the same data types as used for the White Sea/Bare3ga Harp Seals but
included indices of both cod & capelin SSB. However, WHARP considered the population estimates unreliable
and, therefore, harvest advice was provided using adaptative management based on pup production trends
and Potential Biological Rmoval based an estimate of total population obtained by scaling the 2022 pup
production estimate.
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For the Northwest Atlantic Harp Seals a new hierarchical Bayesian stagpace model that was reviewed by the
Canadian National Marine Mammal Peer Review Committee (NMMPRC) in October 2022 was applied to
removals (catch, bycatch, S&L), reproductive rates,up production estimates, and age structure. To
incorporate ecosystem variability and its impact on fecundity and juvenile survival this model formulation
includes two environmental factors, an annual ice anomaly and the Newfoundland Climate Index. The ujgda
2019 population estimate for this population was 4.7 million seals. An aerial photographic survey of this
population was conducted in March 2022, and results will be incorporated into the upcoming 2024 stock
assessment. For the Northwest Atlantic HoodkeSeal population, current population status is unknown. There
have been no pup production surveys for this population since 2005 (last assessed in 2006). Catches remain
low for this population.

8. Adjournment

The meeting wasadjourned on 11 June 2024.
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APPENDIX IV. REPORT OF THE STANDING COMMITTEE ON FISHERIES SCIENCE (STACFIS)

Chair: Martha Krohn Rapporteur: NAFO Secretariat

. OPENING

The Committee met from 31 Mayz 13 June 2024 to consider and report ommatters referred to it by the
Scientific Council, particularly those pertaining to the provision of scientific advice on certain fish stocks.
Representatives attendée from Canada, Denmark (in respect of Faroe Islands and Greenland), the European
Union, Japan, the Russian Federation, Ukraine, the United Kingdom and the United States of America. Observers
from the Ecology Action CenterQceans North and the Food and Agriculture Organization of the United Nations
were also present. Théxecutive Secretary andther members of the Secretariat were in attendance. The Chair,
Martha Krohn (Canada) opened the meeting by welcoming participants. The agenda wasiewed, and a plan

of work developed for the meeting in accordance with the Scientific Council plan of work. The provisional
agenda was adopted. Owing to the limited time available during the meeting, it was not possible to consider
drafts of all report sections in plenary. As in previous yaa, designated reviewersvere assigned for each stock
for which an interim monitoring update was scheduled (see SC Reporfollowing presentation and discussion

of full assessments, Desighated Experts produced drafts of their respective report sections which were
reviewed in plenary.

Il. GENERAL REVIEW OF CATCHES AND FISHING ACTIVITY
1. Review of Recommendations.

STACFIS agreed that relevant stodby-stock recommendations from previous years would be considered
during the review of a stock assessment or noted within interim monitoring report as the case may be and the
status presented in the relevant sections of th STACFIS report.

2. General Review of Catches and Fishing Activity

The NAFO Secretariat presented the catch estimates developed by CESAG and made the supplementary data
that went into the analyses available for the Scientific Council to review. The Secretariat noted that the catches
were estimated based on the strategy diined in Annex 1 of COMSC Doc. 1-08, amended following a
recommendation from STACFIS in 2018, to include catch estimates of broken down by quarter and gear type

It was also noted that some Contracting Parties had not submitted catch for 2023 at the #nof the meeting,
therefore many of the STATLANT 21A catches reported in the catch tables in this repare stated as not
available (NA).
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[ll. STOCKSASSESSMENTS

STOCKS OFF GREENLAND AND IN DAVIS STRAIT: SAOAND SA 1
Environmental Overview

Hydrographic conditions in this region depend on a balance of ice melt, advection of polar and spdlar waters

and atmospheric forcing, including the major winter heat loss to the atmosphere that occurs in the central
Labrador Sea. The cold and fresh palavaters carried south by the east Baffin Island Current are counter
balanced by warmer watersthat are carried northward by the offshore branch of the West Greenland Current
(WGC). The water masses constituting the WGC originate from the western IrmingBasin where the East
Greenland Currents (EGC) meets the Irminger Current (IC). While the EGC transports ice and colddadinity
Surface Polar Water to the south along the eastern coast of Greenland, the IC is a branch of the North Atlantic
current and transports warm and salty Atlantic Waters northwards along the Reykjanes Ridge. After the
currents converge, they turn around the southern tip of Greenland, forming a single jet (the WGC) that
propagates northward along the western coast of Greenland. The WGs important for Labrador Sea Water
formation, which is an essential element of the Atlantic Meridional Overturning Circulation. At the northern
edge of the Labrador Sea, after receiving freshwater input from Greenland and Davis Strait, part of the WGC
bifurcates southward along the Canadian shelf edge as the Labrador Current.
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1. Greenland halibut (Reinhardtius hippoglossoides ) in Subareas 0+1 offshore
Full assessmen{SCR Doc. 24/013, 24/019, 24/020, 24/021, 24/022; SCS Doc. 24/14)
a) Introduction

The Greenland halibut stock in Subares0 and 1 (offshore) is part of a larger population complex distributed
throughout the Northwest Atlantic. The fishery distribution includes Canadian (Sbarea 0) and Greenland
(Subarea 1) offshore waters. Canada and Greenland manage the fisheries and request advice from NAFO
Scientific Council. In 1994, analysis of tagging and other biological information resulted in the creation of
separate management areas for inshore Dision 1A, and in 2020 studies of parasites, analysis of historic
tagging and fishery @ta resulted in the creation of separate management areas for inshore Bivons 1B-F.

b) Description of the Fishery

Bottom otter trawl gear is used by most fleets in the Subarea 1 fishery. Longline vessels occasionally fish in the
offshore, however gillnet gear is not allowed. The Subarea 0 fishery is a mix of trawl and gillnet (between 30
40% of the catch in recent yees) with the occasional use of longlineTrawlers in both Subareas have used both
single and double trawl configurations since about 2000. The gillnet fishery in Subarea 0 began in 2005; use of
baited gillnets began around 2015 and has increased since. Biag gillnets has been shown to increase catch
rates.

Catches were first reported in 1965 and rose to 2027 t in 1975 before declining to 2031 t in 1986. Catches
increased from 1989 to 1992 (reaching a level of 1888 t) due to a new trawl fishery in Divsion OB with
participation by Canada, Norway, Russia and Faeroe Islands and an expansion ofdhdsions 1CD fishery with
participation by Japan, Norway and Faeroe Islands. Catch declined from 1992 to 1995 primarily due to a
reduction of effort by non-Canadian fleets in Diision OB.From 1995 to 2023, catcles have been near the TAC.
Over this period catches increased in step with increases in the TAC, until 2019. Catches decreased in 2023,
following the advice (Figure 1.1).

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TAC 30 30 32.3 32.3 36.4 36.4 36.4 36.4 33.3 333
SAO 154 14.1 15.9 16.0 18.3 17.9 19.12 18.32 16.4%
SA1l 14.9 15.2 16.2 16.2 18.0 18.1 17.3 18.8 16.63
Total STACFIS 30.3 29.3 32.1 32.2 36.3 36.0 36.4 372 33.0

1Based on STATLANT, with information from Canada and Greenland authorities to exclude inshore catches.
2STACFIS estimate using 1.48 conversion factor focut, tailed product.
3 Based on official catches from the Greenland Office of Fisheries Licences (GLFK) because STATLANT were not ava
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Figure 1.1. Greenland halibut in Subarea0 and 1 (offshore): catches and TACs.

c) Input data
Research Surveys

Shallow survey in Divisions 1A-F: The shallow survey in NAFivisions 1A-F covers the continental shelf
AOT 1T #APA &AOAxAI1 ET OEA O1 OOE Oi 1 AOEOOAA xcgJlomb.
50 to 600 m for the period 19922023 (no survey was conducted in 2021). The survey has been carried out

with four different vessels (19922017: R/V Paamiut, 2018: CV Sjurdarberg, 2022020: Helga Maria and 2022

2023: RV Tarajoq). All vessels have similar size, used the same fishing gear from 208&of, gear trawl and
sensors) and same crew. Examination of gear parameters found that these vessel changes had a minimal effect
on trawl performance. The survey used a Skjervoy gear until 2004, and in 2005 the gear was replaced by a
Cosmos trawl.

4EA AETT AOO ET AEAAO ET AOAAOAA GCOAAOAIT T U OEOI OCE OEA pwc
in 2004. From 2005 to 2014 the biomass index decreased. Since 2014 the index biomass has been gradually
increasing (Figure 1.2). Clear modes can be observed in the length distribution at 125 and 1923 cm every

year corresponding to ages 1 and 2. In 2023, age 2 biomass was higher than age 1 for the first time in the whole
time-series(Figure 1.3).

m
—_>
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Figure 1.2. Greenland halibut in Subarea0+1 (offshore): Divisions 1A-F biomass index from surveys
with the Skjervoy gear (left panel), and Cosmos gear (right panel).
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Figure 1.3. Greenland halibut in Subarea 0+1 (offshore): length frequency distribution for fish caught
during surveys with the gear Skjervoy (left panel), and Cosmos gear (right panel).

The deep surveys in Divisions 1CD and OAwere conducted by Greenland and Canada, respectively, but given
the common survey protocols (same vessels, gear and sampling design), a combined indexDiwisions 1CD

and Division OA has been used to give advice for the years where both surveys were carried out: 1999, 2001,
2004, 2008, 2012, 20142017 with RV Paamiut using an Alfredo trawl. The index remained stable at a relatively
high level during 19992012 The combined index was also estimated in 2019 with CV Helga Maria using the
same Alfredo trawl, but it was not comparable with the rest of the timeseries. From 20222023, a new time
series started with the RV Tarajog and a Bacalao trawl, without thpossibility of conducting calibration
experiments between the 2 vessels and gears. No surveys were carried out in 2018, 2020 and 2021. The index
increased between 2014 and 2016 while it declined in 2017. The decline observed in 2017 was a result of a
decline in the OASouth survey biomass. Plots for the biomass index and the length frequencies for the survey
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series 19992017 and for the independent indices from 2019 and 2022 are included. Survey length frequency
distribution has a similar range to preceding years but there were higher numbers of small fish in the catch,
likely because of the change to usingBacalao trawl(Figures 1.4 and 1.5)

250
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Biomass Index
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Figure 1.4. Greenland halibut in Subarea 0+1 (offshore): Divisions 0A-South and Divisions 1CD
combined biomass index from surveys with the R/V Paamiut and Alfredo 3 gear (left
panel), C/V Helga Maria and Alfredo 3 gear (middle panel) and R/V Tarajoq and Bacalao
476 gear (right panel).
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Figure 1.5. Greenland halibut in Subarea 0+1 (offshore): length frequency distribution for fish
caught during surveys with the R/V Paamiut and Alfredo gear (left panel), C/V Helga
Maria and Alfredo gear (middle panel) and R/V Tarajoq and Bacalao gear (right panel).

Year

A standardized combined index for the exploitable biomass of the stock (biomass > 35 cm fork length) was
produced with a DeltaLognormal Generalized Additive Model (DeltaGAM).The model used density, depth and
distribution data on Greenland halibut from three buffered stratified random surveys: the shallow survey in
Divisions 1A-F, the deep survey iDivisions 1CD and the deep survey ibDivision OA (Figure 1.6).

4EA T OAOI AD ET UAAOO AAOxAAT O3EEAOOI U6 AT A O!1 A£OAA

i 6h
O#1 O0i 1 66 AT A O"AAAT Al oh T AAA AOOEI AGEITT 1 &£ CAAO AEEAAD
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Index

Figure 1.6.

d) Recruitment
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Estimated biomass index (rescaled to mean 1). Grey shaded area indicates 95%
confidence interval.

An Age-1 Abundance Index is estimated from the shallow survey in  Divisions 1AF. The index was
generally stable from 1991 to 2002, and then increased in 2003, it has been highly variable since, and has been
below average in the last 2 years (Figure 7).
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Figure 1.7. Greenland halibut in Subarea 0 and 1 (offshore): index at age 1 derived from the

Greenland Shrimp and Fish Survey. A conversion factor for the times series 192004
was applied. Horizontal line is the average abundance for the period 1991023.

e) Assessment Results

During the 2024 SC June meeting a surplus production model in continuous time (SPiCT) model was presented
and accepted as a valid assessment tool for this stock. The SPICT model used as input data a standardized
combined index for the exploitable biomass bthe stock (biomass> 35 cm fork length), as well as commercial
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catch data. The index combined the shallow survey in 1AF and the deep surveyDinisions 0A-1CD with a
Delta-Lognormal Generalized Additive Model (DeltaGAM).

The relative B/ Bmsywas 1.3, and the relative~ Fmsywas 0.78 (Figure 18) in 2023.
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Absolute fishing mortality
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Figure 1.8. Biomass and fishing mortality for Greenland halibut irSubareas0+1 offshore. Dash blue
line: conf. limit for absolute biomass, Blue shaded region: conf. limit for relative biomass,
Grey shaded regiory conf. limit for Bmsy.

Estimates of stock dynamic parameters from the SPiCT model are given in Table 1.1

Table 1.1. Parameters from SPiCT.

Estimate A lower A upper log.est
alpha2 (noise term for survey, = SDindex/ SDBiomass) 2.70 122 5.97 0.99
beta (i =SDGatch/ SDF) 0.44 0.22 0.85 -0.83
r (intrinsic population growth rate) 0.26 0.18 0.36 -1.36
m (deterministic MSY) 32228 18778 55311 10.38
K (Carrying capacity) 499913 252217 990865 13.12
gl (Gatchability for survey) 0.07 0.02 0.19 -2.72
sdb (Standard deviation, biomass) 0.06 0.03 0.11 -2.83
sdf (Standard deviation, fishing mortality) 0.14 0.10 0.20 -1.97
sdi (Standard deviation, Survey) 0.16 0.12 0.22 -1.84
Sdc (Sandard deviation, catch) 0.06 0.04 0.10 -2.81
B (Biomass end of 2023) 322570 105264 988479 12.68
F (Fishing mortality end of 2023) 0.10 0.03 0.31 -2.28
Relative reference points
B/ Bmsy, end current year (proj.) (%) 1.30 0.76 2.22 0.26
F/ Fmsy, end current year (proj.) (%) 0.80 0.28 2.25 -0.23

f) Retrospective analysis

A five-year retrospective analysis was performed (Figure B) and results were found to be consistent for
biomass and fishing mortality with respect to the removal of successive years.

The model tends to underestimate biomass and ovesestimate fishing mortality, but this directional pattern is
reduced for relative biomass and fishing mortality. Interannual changes are well within levels of uncertainty
estimate in the model.

Northwest Atlantic Fisheries Organization www.nafo.int



STACFIS31 Mayz 13 June 2024 117

Number of retrospective years

- Al -] D —0-3 L__R¥i -5
[Ie] o~
? =}
[
< —
. =
o 9 | o -
O o
o~
o
? 8
& T T T T T T T ST T T T T T T 1
1990 2000 2010 2020 1990 2000 2010 2020
Mohn's pgyg,,., = -0.065 Mohn's pg/g,,., = 0.169
w o~ |
— ‘_| -
E o _| v} (5] ]
& Z S
= = —
0 n L o
=3 c 7]
o | o ]
e T T T T T T T e T T T T T T
1990 2000 2010 2020 1990 2000 2010 2020

Figure 1.9. Five-year retrospective plots of fishing mortality and fishable biomass. Confidence
intervals are 95%.

g) Precautionary Reference Points

The SPICT model was used to derive reference points for the stock. Reference points are estimated from the
surplus production model. Scientific Council considers that 30%Bmsyis a suitable biomass limit reference point
(Bim) and Fmsya suitable fishing mortality limit reference point (Fim) for stocks where a production model is
used. At present, the risk of the stock being beloBim is less than 1% and the risk of being abovBim is less
than 34% (Figure 1.10).
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Figure 1.10. Biomass vs fishing mortality during 1991z 2023. The yellow diamond indicates the
mean biomass over a long period if the current fishing pressure remains. This is the
fished equilibrium and is denoted EBif). The grey shaded bananahaped area
indicates the 95% confidence region of the paiFmsy, Bmsy.

h) State of the stock
Biomass: Biomass is currently abov8msy (B/ Bmsy= 1.3). The probability of being belowBim is currently < 1%.

Fishing mortality: Fishing mortality is currently below Fmsy (F/ Fmsy= 0.78). The probability of being abovémsy
is currently 34%.

Recruitment: It is unclear if agel abundance is representative of future recruitment, but it is considered to
contribute to the perception of overall stock and has been below the time series average (192023) in the
last two years.

i) Projections

Medium-term projections were carried forward to the year 2026 for catch scenarios with catch = TAC = 33 305
t for 2024. Constant removals were applied from 20282026 at several levels of (F=0, Fstatus qug 75% Fmsy, 85%
Fmsyand Fmsy) or catch (TAC and 90% TACAt the end of the projection period, the risk of biomass being below
Bim was less than 1 % in all cases.

For the Fstatus quo projections, the probability that F > Fim=Fmsyin 2025-2026 was 34%, and with 2/3 Fmsy the
probability was 23%. At 75%Fmsy, the probability that F >Fim was 30%. Projected at the level of 85%iim, the
probability that F > Fim was 39% and for Fmsy projections, this probability increased to 50%. For biomass
projections, in all scenarios for 20252026 the probability of biomass being belowBim was less than 1%The
probability that biomass in 2026 is greater tharbiomass in 2024 is between @ and 70% for all projections
(Tables 1.2 and 1.3, Figure 1.11)
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Table 1.2. Medium-term projections for Greenland halibut. Estimates for yield and relative biomass
(B/ Bmsy) wWith 80% confidence interval are shown, for projectedF values of Fo, Fstatus qua
75%Fmsy, 85%Fmsyand Fmsy. Catch in 2024 were assumed at 33 305 t (TAC).

Projections with Catch 2024 = 33305 t

Projected relative Biomas$

Year Yield ("000t)(B/Bmsy) median (80%CL
F =0

2024 33.3 1.3 (0.91-1.84)

2025 0 1.28 (0.89 - 1.85)

2026 0 1.4 (1.02-1.92)
Fstatusquo = 0.102

2024 33.3 1.3 (0.91-1.84)

2025 32.33 1.28 (0.89-1.85)

2026 32.04 1.27 (0.87-1.86)

2/3Fmsy= 0.085

2024 33.3 1.3 (0.91-1.84)

2025 27.23 1.28 (0.89- 1.85)

2026 27.39 1.28(0.91-1.88)
75%Fmsy = 0.096

2024 33.3 1.3 (0.9-1.85)

2025 30.51 1.28 (0.89- 1.86)

2026 30.4 1.26 (0.89-1.87)
85%Fmsy = 0.109

2024 33.3 1.3 (0.91-1.84)

2025 34.42 1.27 (0.89-1.85)

2026 33.91 1.26 (0.86-1.85)

Fmsy = 0.128

2024 33.3 1.3 (0.91-1.84)

2025 40.21 1.28 (0.89-1.85)

2026 38.92 1.24 (0.83-1.84)

TAC = 33 305

2024 33.3 1.3 (0.91-1.84)

2025 33.3 1.28 (0.89-1.85)

2026 33.3 1.27 (0.86-1.85)
90% TAC = 29 975

2024 33.3 1.3 (0.91-1.84)

2025 29.97 1.28 (0.89-1.85)

2026 29.97 1.28 (0.88-1.86)

Table 1.3. Yield (000 t) and risk (%) of By<Bmsy and Fy>Fmsy (Fim=Fmsy) at projected F values ofFO0, Fstatus
quo, 75% Fmsy, 85% Fmsy, Fmsy, TAC and 90%TAC. Catch in 2024 wassumed at 33305 t (TAQ.

yield ('000t) P (F> Flim) P(B<Blim) P(B>Bmsy) P(B2026 < B2024)

Catch2024= 3330] 2025 2026 2024 2025 2026 2024 2025 2026 2024 2025 2026

F=0 0 0 34% <1% <1% <1% <1% <1% 83% 81% 91% 19%
F statusquo 32.33 32.04 34% 34% 34% <1% <1% <1% 83% 81% 79% 60%
2/3 Fmsy 27.23 27.39 34% 23% 23% <1% <1% <1% 83% 81% 81% 53%
75 % Fmsy 30.51 30.4 34% 30% 30% <1% <1% <1% 83% 81% 80% 58%
85% Fmsy 34.42 33.91 34% 38% 39% <1% <1% <1% 83% 81% 78% 63%
Fmsy 40.21 38.92 34% 50% 50% <1% <1% <1% 83% 81% 76% 70%
TAC 33.3 33.3 34% 36% 37% <1% <1% <1% 83% 81% 79% 62%
90%TAC 29.97 29.97 34% 29% 20% <1% <1% <1% 83% 81% 80% 57%
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Figure 1.11. Greenland halibutSubareas0+1 offshore: stochastic projections from 20252026 at five
levels ofremovals (F=0, Fstatus qua, 75% Fmsy, 85% Fmsy, Fmsy, TACand 90%TAC) with catch
equal to33 305 t for 2024. Top plot shows projected relativdbiomass ratios B/Bmsy), and
lower plot is projected relative fishing ratios (F/Fmsy).

The next full assessment of this stock isxpected to be in 2026.

j) Research Recommendations:

STACFIS recommends to further explore the uncertainty in the assessment model.
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2. Greenland halibut ( Reinhardtius hippoglossoides) Division 1A inshore Divisions 1BC inshore,
Division 1D inshore and Divisions 1EF inshore

Full Assessmen{SCR Doc. 24/019025, 026,027,028, 029,031, 034, 035; SCS Doc. 24/14)
a) Introduction

The fishery targeting Greenland halibut developed in the Disko Bay and south Greenland in the beginning of

the twentieth century. The fishery is conducted with longlines or gilinets from small vessels, open boats and

through holes in the sea ice during thavinter months. The fishery gradually spread from the Disko Bay to

Uummannag and Upernavik, but the catches remained low until the 1980s.

101 OA OAcOI AGET T O xAOA ET 001 AGAAA ET ¢mny8 )1 ¢mpgh OERA
and shared quota for small open boats. To protect juvenile fish in the area, sorting grids have been mandatory

since 2002 in the offshore shrimpfishery at West Greenland and since 2011 in the inshore shrimp fishery in

the Disko Bay. Trawl fishery is not allowed in the Uummannag fjord and Upernavik area. In 2017, mesh size in

gillnets were reduced from 110 mm to 95mm half mesh.

The stocks (Disko Bay, Uummannaq and Upernavik) are believed to depend on recruits from the offshore stock
and adultsare considered isolated from the stock in Davis Strait and Baffin Bafdvice is given for each of the
three areas on a tweyear basis and a separate TAC is set for each of the inshore areas in Division 1A. Inshore
stocks south ofDivision 1A were separated from the offshore stock in 2020.

Disko Bay
b) Catch history

Catches increased in the 1980s, peaked from 2004 to 2006 at more than 12 000 t, but then decreased
substantially to just above 6 000 t in 2009. From this levekatches gradually increased reaching 10 760 t in
2016. In 2017, catch rates were unusually low and only 6 409 t were caught in Disko B&nce then catches
have gradually increased reaching 11 435 tin 2023 (Té®d2.1 and Figire 2.1.1).

Table 2.1. Recent TACs and catches (‘000 tons) are as follows:

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1A Disko Bayz TAC 9.2 9.6 9.1 9.2 111 106 103 114 127 10.6
1A Disko Bay- Catch 8.7 10.8 6.4 8.4 8.8 7.6 9.0 103 114
STACFIS Total 8.7 10.8 6.4 8.4 8.8 7.6 9.0 103 114
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Figure 2.1.1.  Greenland halibut in Division 1A inshoreGreenland halibut catches and TAC in tin
Disko Bay.
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c) Data overview
i) Commercial fishery data

Mean length in the landings gradually decreased for more than a decade in both the winter and summer
longline fishery and in the overall mean length weighted by gear and fishing ground (Fige 2.1.2).

80 1A inshore- Disko Bay
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Figure 2.1.2.  Greenland halibut in Division 1A inshore: Mearength in landings from longline
fishery by season (summer and winter) and overall mean taking account of fishing
ground, season and gear.

i) CPUE indices from the commercial catch

Two commercial CPUE indices are presented for the stock, one based on logbooks and one based on factory

landings data (Figire 2.1.3). These indices decreased from 2007 to 2017 but have increased since then.
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Figure 2.1.3.  Greenland halibut in Division 1A inshore: Commercial CPUE from logbooks (vessels)
and factory data (vessels, boats and ice fishery) fishing in Disko Bay.

In each individual area an ALK based on age readinigsm the surveys was combined with commercial landings
and length frequencies accounting for month and gear, to create the Catch At Age bubble plot ({Féeg?.1.4).
The catch at agendicates a gradual shift towards younger Greenland halibut in the catches and the fishery in
2023 was dominated by ages 5, 7 and 8.
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Figure. 2.1.4. Greenland halibut in Division 1A inshoreDisko Bay commerciakatch at age.

iii) Researchsurvey data

The Disko Baypart of Greenland Shrimp and Fish Surveffigure 2.1.5) indicated increasing biomass and
abundance trends during the 1990sAfter the gear change in 2005, the biomass and abundance indices
gradually decreased and then stabilized after 2014, the last two years returned to a higher level.

350 35
Greenland halibut abundance Disko Bay survey Greenland halibut biomass Disko Bay survey
SV — SFW skjaervoy Sl p— SFW skjaervo
—=a&— SFW Cosmos
250 25 | | —— SFW Cosmos
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Figure 2.1.5. Greenland halibut in Division 1A inshore:Abundance and biomass indices in the
Disko Bay from the Greenland Shrimp Fish trawl survey.

From the Disko Bay gillnet survey, catch in NumberRer-Unit-Effort (NPUE) can be taken as amdex of
abundance and the gillnet CatcliPer-Unit-Effort can be taken as an index of BiomagEigure 2.1.6). The NPUE
slowly decreased from 2001 to 2017. After 2017 the NPUE have been above average since 2019. The NPUE
index shows a similar trend as thebundance of Greenland halibut larger than 35 cm from the Shrimp and fish
trawl survey. The increasing numbers of Greenland halibut is related to good recruitment. Thellgéet survey
CPUE timeseries show a similar trend.

Northwest Atlantic Fisheries Organization www.nafo.int



124 STACFIS31 Mayz 13 June 2024

al
o
w
o

- - 50
1A inshore - Disko Bay s | 1A inshore- Disko Bay
40 |
35 |

30

: :%%H\H/I / Y

o L e

2001 2003 2005 2007 2009 201\(1.3%913 2015 2017 2019 2021 2023 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Year

Figure 2.1.6.  Greenland halibut in Division 1A inshore: Gillnet survey NPUE and CPUESE.
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Division 1A - Uummannaq

a) Catch history

Catches in the UummannagEET OA COAAOAIT T U ET AOAAOAA &EOI I OEA pwyndo
decreased to ~ 5 000 in 2002. Since 2004, catches gradually increased reaching 10 670 tin 2020. In 2023 catch
decreased to 850 t (Table 2.2.1 and Figre 2.2.1).

Table 2.2.1. Recent TACs and catches (‘000 tons) are as follows:

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

1A Uummannag- TAC 9.5 9.9 9.5 9.5 9.9 9.5 9.6 9.8 9.6 9.7
1A Uummannag- catch 8.2 10.3 9.0 8.8 10.2 10.7 9.6 9.0 8.3
STACFIS Total 8.2 10.3 9.0 8.8 10.2 10.7 9.6 9.0 8.3
14 -
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Figure 2.2.1.  Greenland halibut in Division 1A inshore: @tches and TAC in t in Uummannag.
b) Data overview
i) Commercial fishery data

In Division 1A Uummannagq, the length distributions in the commercial landings haveradually decreased since
1993 (Figure 2.2.2). Since 2020 the mean size has decreased close to 6 cm.
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Figure 2.2.2.  Greenland halibut in Division 1A inshore: Meatength in landings from longline and
gillnet fishery by season and overall mean weighted by gear.
CPUE indices from the commercial catch

The standardized CPUE based on logbooks and factory landings have declined since around 2014 and in 2023
they were the lowest for both series (Figre 2.2.3).
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Figure 2.2.3 Greenland halibut in Division 1A inshore: Commercial CPUE from logbooks (vessels)
and factory data (vessels, boats and ice fishery) fishing in Uummannag.

The catch at agendicate a gradual shift towards younger Greenland halibut in the catches and the fishery in
2023 was mainly based on ages 5 and 6 (Fige 2.2.4).
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Figure 2.2.4.  Greenland halibut in Division 1A inshore: Uummannaqamnmercial CAA.

i) Research survey data

The Uummannaqgillnet survey indices declined from 20152018, increased until 2021 and have declined in

the last two years (Figire 2.2.4).
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Figure 2.2.4.  Greenland halibut in Division 1A inshore: Gillnet survey NPUE and CPUESHE.

Division 1A - Upernavik

a) Catch history

Catches increased from the mid 1980s and peaked in 1998 at a level of 7 000 t. Landings then decreased sharply,
but during the past 15 years, catch has gradually increased to a level between 7 500 and 9 OQDatble 2.3.1

and Figure 2.3.1).
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Table23.1.2 AAAT &6 AAOGAEAO AT A AAOGEAA j Onnmn O6q AOA AOG Aiillil

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

1A Upernavik- TAC 9.5 9.6 9.7 95 8.5 8.5 9.9 10.0 9.5 9.3
1A Upernavik- Catch 6.3 7.4 6.8 7.5 9.0 7.6 8.5 7.7 7.3
STACFIS Total 6.3 7.4 6.8 75 9.0 7.6 8.5 7.7 7.3
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Figure 2.3.1.  Greenland halibut in Division 1A inshore: Catcheand TAC in t in Upernavik.

b) Data overview
i) Commercial fishery data

The mean length in the commercial landings decreased from 1993 to 1998. From 1999 to 2009, the mean length
in the longline fishery remained constant, but has since then decreased further.
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Figure. 2.3.2. Greenland halibut in Division 1A inshore: mearlength in landings from longline
fishery by season (summer and winter) and after 2010 overall mean taking account
of fishing ground, season and gear.
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CPUE indices from the commercial catch

CPUE based on logbooks gradually decreased from 2006. The CPUE based on factory landings data show an
identical trend since 2012 (Figire 2.3.3).
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Figure. 2.3.3. Greenland halibut in Division 1A inshore: Commercial CPUE from logbooks (vessels)
and factory data (vessels, boats and ice fishery) fishing in Upernavik.

Thecatch at agandicates a gradual shift towards younger Greenland halibut in the catches and that the fishery
in 2023 was mainly based on ages 7 and 8 (kg 2.3.4).
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Figure. 2.3.4. Greenland halibut in Division 1A inshore: Upernavik@ammercial CAA.

ii) Research survey data

The Upernavikgillnet survey NPUE and CPUE increased in 2020 but has gradually decreased since themu(€ig
23.4).
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Figure 2.3.4. Greenland halibut in Division 1A inshore: gillnet survey NPUE (left) and CPUE (right)-+/
SE.

c) Assessment results

Assessmentlo analytical assessment was performed for any of the stocks.
Biomass: Unknown.
Fishing mortality: Unknown.

Recruitment: Unknown

d) State of the stock
Disko Bay:

The fishery has increased gradually over 4 decades, with signs of a decrease in the stock biomass in the most
recent two decades. Although the commercial CPUESs have increased since 2017, the indices remain 17% below
2012 values.The mean size of the landed fish has decreased from 57 cm in 2010 to 51 cm in 2023 equivalent
to a 32 % reduction in mean weightAfter an increase in gillnet survey indices from 2017 to 2021, survey
indices have quickly returned to around average levels. The trawl survey biomasdiiges are slightly higher in

the recent two years.

The available data indicate that the fishery is currently based on incoming year classes ages 5, 7 and 8 and will
be affected by variability in recruitment.

Uummannaq:

The commercial logbook CPUE has decreased by 44 % and the factory based CPUE has decreased by 58 % since
2012. The mean size of the landed fish have decreased from 60 cm in 2016 to 50 cm in 2023 equivalent to a 43

% reduction in mean weight. The fishery isnainly based on incoming year classes ages 5 and 6 in 2023. The
stock shows signs of depletion.

Upernavik:

The commercial logbook CPUE has decreased by 18 % and the factory data based CPUE has decreased by 29 %
since 2012. The mean size of the landed fish have decreased from 62 cm in 2013 to 57 cm in 2023 equivalent
to a 23 % reduction in mean weightThe gillnet survey NPUE and CPUE increased relative to earlier levels in
2020 and 2021 but has decreased since themhe fishery is currently based on ages 7 and 8.

The gradual reduction in the size of the landed fish and minor decrease in CPUE could indicate a slow decrease
of the stock.

These stocks will next be assessed in 2026
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e) Research recommendation s
STACFISecommended that work continue on the surplus production model in a Bayesian framework or SPiCT
continue.

STATUS: ongoing work on SPiCT model development occurred and future work is expected.

STACFISecommends investigation of mesh size selectivity on abundance biomass indices in the gillnet survey.

3. Demersal redfish and deep -sea redfish (Sebastesspp.) in Subarea 1
Interim Monitoring Report (SCR Doc. 24/013, 019, 025; SCS Doc. 24/14)

a) Introduction

There are two demersal redfish species of commercial importance in NAFO Subarea 1, golden redfiSébastes
norvegicud and demersal deepsea redfish Gebastes mentel)a Connectivity to other redfish stocks off East
Greenland, the Irminger Sea, the Newfoundland and Labrador Shelf and Iceland is unclear.

Fisheries and Catches: Both redfish specieS.(norvegicugnd S. mentella are included as redfish in the catch
statistics. The fishery targeting demersal redfish inareal increased during the 1950s angbeaked in 1962 at
more than 60000 t. Catches then decreased and have remained belov@0 tons per year after 1986 with few
exceptions. Recent catches of redfish iBubarea 1 (excluding beaked pelagic redfish) is a mixture of bycatch of
recruits small enough to pass through the sorting grids in shrimp trawls and a bgatch in other fisheries (Figire
3.1).

2AAAT O AAGAEAO jOnnn O110q AOA AOG A 111 x0q
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TAC 1 1 1 1 0 0 0 0 0 0
STATLANT 21 019 016 023 019 010 0.21 036 0.26 0.33
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Figure 3.1. Demersal redfish in Subarea 1: catches and TAC.
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b) Data Overview
i) Research survey data

There are 5 surveys of relevance for the stocks of demersal redfish in Subarea 1.

Golden redfish ( Sebastes norvegicug

TheEW AOI ATU OOOOAU AEIT I AOO ET AAg AAAOAAOCAA ET FiQueA pwymd
3.2). Increasing biomass indices of golden redfish were observed from 2005 to 2015, but the updated indices in
2016 and 2020 were at a lower level.

The Greenland shrimp and fish survey biomass index increased gradually from 2006 to 2016 and decreased
thereatfter. High indices in 2016 and 2019 were due to single hauls of large adult golden redfish {46 cm) that
provided the majority of the total biomass estimate in those years. The EGermany survey and the Greenland
shrimp and fish survey show similar overall trends with decreasing indices in the most recent decagfégure 3.2).
The Greenland deefsea survey and the historic Greenlandapan survey isess informative due to limited survey
depth overlap with the depth distribution of Golden redfish.
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Figure 3.2. Golden redfish biomass indices in the E{Germany survey and the Greenland shrimp and
fish survey (no surveys in 2021)

Demersal deep-sea redfish (Sebastes mentella)

The GreenlandJapan survey (1BCD 40a500m) biomass index gradually decreased from 1987 to 1995-(gure

3.3). The Greenland deefea survey (1CD 40A500m) had low biomass indices from 1997 to 2006Kigure 3.3).
After 2006, the Greenland deesea survey and the Greenland shrimp and fish survey biomass indices show
similar increasing trends (Figure 3.3). Both surveys had decreasing biomass indices since 2013 (excluding outlier
years in 2016 and 2023). The high 2016 biomass index in the Greenland shrimp and fish survey was caused by a
single haul inDivision 1D of adult deepsea redfish between 25 and 40 cm and is not considered reflective of

population trends. The EUGermany survey is less informative due to limited survey depth overlap with the depth
distribution of deep-sea redfish.
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Figure 3.3. Demersal deepsea redfish survey biomass from the Greenland shrimp and fish survey,
the Greenland deepsea survey and the Greenlandapan survey.

Juvenile redfish (<17cm both species combined)

The EUGermany survey regularly found juvenile redfish from 1984 to 2000. From 2001 to 2011, the abundance
of juvenile redfish in the survey gradually decreased to a low level and from 2012 to 2015 no redfish less than 17
cm were identified in the survey Figure 3.4). Recent recruitment is not comparable to past recruitment due to
lack of historic separation of redfish species and recruits in the Greenland shrimp and fish.
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Figure 3.4. Juvenile redfish abundance indices for the EGermany survey Sebastespp.<17cm).

c) Conclusion

Golden redfish - Sebastes norvegicus

The stock was assessed in 2023 for ti@024-c m¢ ¢ DAOET A AT A AOOOAT O AAOGEAA EO
updated indices there is no basis for a reassessment. Recruitment has been at a low level from 22083 and the

biomass indices in the surveys remain low.

Deep-sea redfish - Sebastes mentella
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The stock was assessed in 2023 forthe 204 ¢ ¢ DAOET A AT A AOOOAT O AAOEAA EO
updated indices there is no basis for a reassessment. Recruitment has increased in the recent 5 years but was at
a low level from 20082018 and the biomass indices in the surveys remain low.

This stock will next be assessed in 2023.

d) Research Recommendations

STACFI$ecommends that species composition and lengfrequency distribution data from the Greenland shrimp
and fishsurvey should be ranalysed to improve our understanding of recruitment for this stock

4. Wolffish in Subarea 1
Interim Monitoring Report (SCR Doc. 20/052, 24/019; SCS Doc. 23/14)

a) Introduction

Three species of wolffish are common in Greenland. Oiylantic wolffish (Anarhichas lupu¥and spotted wolffish
(Anarhichas minoj are of commercial interest. Northern wolffish @narhichas denticulatu¥ is an unwanted
discarded bycatch. Atlantic wolffish has a more southern distribution and seems more connected to the offshore
banks and the coastal areas. Spotted wolffish can be found further north in West Greenland than Atlantic wolffish
both in the fjords and offshore.

Fisheries and catches: Wolffish are primarily taken as bycatch in other fisheries. The commercial fishery for
wolffish in West Greenland occurred from the 1950s to 1979 with catches of around 5 000 t per year (&ig 4.1).
After 1980, the cod fishery gradually stopped in West Greenland and catches of wolffish also decreased during
this period. To minimize by-catch in the shrimp fishery, offshore trawlers targeting shrimp have been equipped
with 22mm grid separators since 2002 and inshore (Disko Bay) trawlexsince 2011. Sinc2015, reported catches
have been at a lower level.

Recent nominal catches (000 tons) for Atlantic wolffish andpotted wolffish.
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Atlantic wolffish TAC 1.0 1.0 1.0 1.0 0 0 0 0 0
Spotted wolffish TAC 1.0 1.0 1.0 1.0 0 0 0 0 0
Combined wolffish TAC 2.0 2.0 2.0 2.0 0 0 0 0 0
STATLANT 21 0.4 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.2
STACFIS 0.4 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.2
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Figure 4.1. Wolffish in NAFO Subarea 1Catches and TACs for Atlantic wolffish and spotted wolffish
combined.
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b) Data Overview
i) Research survey data

Indices for Atlantic wolffish and spotted wolffish are derived the ElGermany survey and the Greenland shrimp
and fish survey.

Atlantic wolffish:

ThebiomassE 1 AAG AAAOAAOAA OBAOOAT OEAI T U AOI i powe O pwyt
Biomass was low from 1995 to 2015 (Figre 4.2). The EUGermany abundance index of Atlantic wolffish was

stable from 1982 to 2005 and then gradually decreaseFigure 4.2). However, the decrease may be related to

a gradual reduction of the surveyed areaThe Greenland Shrimp and fish survey biomass index slowly
increased both before and after the gear change in 200%-i§ure 4.2) The abundanceindex has gradually
increased throughout the time series &side from the two outliers in 2005 and 2015) (Figure 4.2). The
increasing abundance and biomass in the Greenland SFW survey has partly been observddivisions 1A-B,

thus outside the EUGermany survey area.

16 30
Atlantic wolffish Atlantic wolffish
14
25
----a---- Greenland SFW (1A-1F) ----A~--- Greenland SFW (1A-1F)
12 +
—e— EU-Germany (1C-1F) —e— EU-Germany (1C-1F) 4
x 20 4 H
10 3 i i
x £ AA
()
28t 8 15t
) @
2 2
ESS 2 10
5 L
3 A, <
4
5+ [
2 A N A IA A
‘A’ A"" A ll
0 L . 0 . n . L L . ¢
1980 1985 1990 1995 2000 2005 2010 2015 2020 1980 1985 1990 1995 2&)00 2005 2010 2015 2020
Year ear

Figure. 4.2. Atlantic wolffish survey biomass index (left) and abundance index (right) from the
surveys.

Spotted wolffish:

The EUGermany survey biomass index decreased from 1982 to 1984 and remained at low levels during the
1990s (Figure 4.3). From 2004, the survey biomass increased, and the indices in 2013 to 2015 and 2020 were
at the level observed at the beginning of the 19804-{gure 4.3). The Greenland SFW survedyiomass index was

at low levels during the 1990s. Since 2010, survey biomass index has gradually increased although a decrease
was observed in 2023 (Figre 4.3).
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Figure. 4.3. Spotted wolffish survey biomass index (left) and abundance index (right) from the
Greenland SFW and the EGermany survey.
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c) Conclusion

Atlantic wolffish

The biomass index of the Et&Germany survey was below thdong-term average in 2020. The survey biomass
and abundance indices continue to increase in the Greenland Shrimp and fish survey. Howebaised on the
updated indicesthere is no indication of any change in the stock.

Spotted wolffish

The biomass index decreased slightly in the Greenland shrimp and fish survey and the abundance also
decreased slightly. Based on the updated indices there is no indication of any major change in the stock.

These stocks will next be assessed in 2026.
d) Research Recommendations

STACFISecommends investigation of fishing mortality and recruitment proxies
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STOCKS ON THE FLEMISH CAP (NAFO DIVISION 3M)

Environmental Overview

The water masses characteristic of the Flemish Cap area are a mixtureLabrador Current Slope Water and
North Atlantic Current water, generally warmer and saltier than the sukpolar Newfoundland Shelf waters with

a temperature range of 343 and salinities in the range of 3434.75. The general circulation in the vicinity of
the Flemish Cap consists of the offshore branch of the Labrador Current which flows through the Flemish Pass
on the Grand Bank side and a jet that flows eastward north of the Cap and then southward east of the Cap. To
the south, the Gulf Stream flows to tha@ortheast to form the North Atlantic Current and influences waters
around the southern areas of the Cap. In the absence of strong wind forcing the circulation over the central
Flemish Cap is dominated by a topographically induced antiyclonic (clockwise)gyre. Variation in the abiotic
environment influences the distribution and biological production of Newfoundland and Labrador Shelf and
Slope waters where arctic, boreal and temperate species coexist. The elevated temperatures on the Flemish
Cap result inrelatively ice-free conditions that may allow longer phytoplankton growing seasons compared to
the Grand Banks where cooler conditions prevail. The entrainment of nutrieatich North Atlantic Current
water around the Flemish Cap generally supports higherrpmary and secondary production compared with

the adjacent shelf waters. The stability of this circulation pattern may also influence the retention of
ichthyoplankton on the Grand Bank which may influence yeaclass strength of various fish and invertebrag
species.
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5. Golden redfish ( Sebastes norvegicug in Division 3M
Interim Monitoring Report (SCR Doc. 24/05; SCS Doc. 24/06, 008, 11)
a) Introduction

There are three species of redfish that are commercially fished on Flemish Cap; desga redfish
(Sebastesnentella), golden redfish Sebastes norvegiclisand Acadian redfish Gebastes fasciatjsThe term
beaked redfish is used foiS.mentellaand S. fasciatugombined. Because of difficulties with identification and
separation, all three species are reported together as 'redfish' in the commercial fishery. All stocks have both
pelagic and demersal concentrations and long recruitment process to the bottom. Resdif species are long lived
with slow growth.

The separation of the three species is made in the EU research survey. This requires extensive sampling effort
by trained experts to examine internal features of individual redfish. The percentage per depth range of the
three species in the EU Flemish Cagurveys was used to separate the Dision 3M commercial catches into
golden and beaked redfish. This method is also applied in assessments of beaked redfish.

i) Description of the fishery

Catches of golden redfish in Division 3M increased from 1 158 tonnes in 2006 to a peak of 7 662 tonnes in 2009.
In 2010, catches decreased and remained relatively stable until 2014 between 2 000 and 3 000 tonnes. After
2014, catches decreased continuouslhy low levels over 2016 to 2023(Figure 5.1). EUPortugal, EUSpain, the
Russian Federation and E4Estonia are responsible for the majority of the redfish landings over the last two
decades.

Recent catches and TACs (‘000 t) are as follows:
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 6.7 7.0 7.0 10.5 10.5 8.6 8.4 10.9 11.2 17.5
STATLANT 211 6.9 6.6 7.1 10.5 10.5 8.6 8.6 NAS3 NAS3
STACFIS Total catch 6.9 6.6 7.1 10.5 10.5 8.8 8.3 10.0 9.7
STACEFIS Catch 1.7 04 0.3 0.1 0.3 0.1 0.1 0.6 0.3

1TAC, STATLANT 21 and STACFIS Total catch refer to all three redfish species combined.
2 STACFIS golden redfish catch estimate, based on golden redfish proportions on observed catch.
3NA-In 2022-2023, STATLANT 21 information is incomplete
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Figure 5.1. Golden redfish in Divsion 3M: Golden redfish catches and TACs of all three redfish species

combined.
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b) Data Overview
i) Research surveys

The 19882023 EU survey biomass and abundance indices for golden redfish are presented in Figure 5.2.
Besides some sporadic small peaks, the survey stock abundance and biomasfed without trend at low levels
since the beginning (1988) of the series until 2003. From 2004 to 2008 both abundance and biomass increased
substantially due to recruitment. Since then, biomass and abundance have declined and in 2023 are at low
levels. Survey results are noisy, with theharacteristic variance of redfish indices, bt broad trends show
through the noise.
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Figure 5.2. Golden redfish in Divsion 3M: EU biomass and abundance indices, 198®23.
¢) Conclusions

The perception of the stock status has not changed.

Given the currentstatus of the stock, ithasnot beenconsidered appropriate to apply an assessment model or
to give advice for golden redfish separately. Nevertheless, as in previous years, advice for golden redfish is
given indirectly based on the Diision 3M beaked redfish assessment (advice of 3M redfish applies the current
percentage of golden redfish). 8entific Council will continue to monitor the golden redfish stock status and
provide advice as part of the beaked redfish advice.

The next assessment of the stock is plannddr when the dynamic of the stock changes.

6. Cod (Gadus morhua) in Division 3M (full assessment)
Full Assessment §CS Doc. 24/06, 24/08, 24/10, 24/11 SCR Doc. SCR 24/05 and 24/}6
a) Introduction

The cod fishery on Flemish Cap has traditionally been a directed fishery by Portuguese trawlers and gillnetters,
Spanish pairtrawlers and Faroese longliners. Cod has also been taken as bycatch in the directed redfish fishery
by Portuguese trawlers. Estiméed bycatch in the Divsion 3M shrimp fisheries is low.

The mean reported catch was 32 000 t from 1963 to 1979 with high inter annual variability. Reported catches
declined after 1980, when a TAC of 13 000 t was established, but Scientific Council regularly expressed its
concern about the reliability of some ctches between 1963 and 1988. Alternative estimates of the annual total
catch since 1988 were made available in 1995 (Figure 6.1), including naeported catches and catches from
non-Contracting Parties.
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The fishery was under moratorium between 1999 and 2009. Annual bycatches between 2000 and 2005 were
estimated to be below 60 t, increasing since then until the reopening of the fishery in 2010 with a TAC of 5 500
tons. Since 2013, catches have remainedthk level of the TAC.

Recent catches (‘000 tonnes) are as follow:

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 13.8 13.9 13.9 111 175 8.5 15 4.0 6.1 11.7
STATLANT 21 12.8 133 13.9 11.2 17.4 8.5 1.9 NAL NAL
STACFIS 13.8 14.0 13.9 115 17.5 8.5 2.1 4.0 6.2

INA-In 2022-2023, STATLANT 21 information isncomplete.
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Figure 6.1. Cod in Division 3M: STACFIS catches and TAC.

a) Data Overview
i) Commercial Fisheries

In 2023 five countries fished cod in Diision 3M: trawlers from EU-Portugal, EUSpain, Norway and Russia and
longliners from Faroes.

Length and age compositions from the commercial catches are available from 1972 to 2023 with the exception
of the 2002 to 2005 period. In 2023 there were commercial length distributions from E4Portugal, EUSpain,
Russia, Faroes and NorwayGiven the low level of sampling at the Faroese survey, the samples were not
considered to be representative of the total catch of the haul. For this reason, those samples were not
considered, and consequently only the samples from the Faroese commercialssels were used for the
assessment(Figure 6.2).In 2023, the total commercial length distribution presents the mode around 54 cm.
Since 2013, the commercial catch at age data has been generated using Age Length Keys (ALK) from the EU
survey. In 2023, the ALK from the EU survey is not available, so the average of the last three years (2022P)

was used. Since 2015, ages 5 to 8+ hdween the most abundant in the catch.
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Figure 6.2. Cod in Division 3M: Length distribution of the commercial catches in 2023.
i) Research surveys

Canadian survey. Canada conducted research surveys on Flemish Cap from 1978 to 1985 on board the R/V
Gadus Atlanticafishing with a lined Engels 145 otter trawl. The surveys were conducted annually in January
February covering depths between 130 and 728 m. From a high value in 1978, a general decrease in biomass
and abundance can be seen until 1985, reaching the lowdstel in 1982 (Figure 6.3).

EU survey. The EU Flemish Cap survey has been conducted since 1988 in summer withofotengear type.
The survey indices showed a general decline in biomass going from a peak value in 1989 to the lowest observed
level in 2003. Biomass index increased from 2004 to 2014 and decreased until 2019. The growth of several
strong year classes over 20050 2012 contributed to the increase in the biomass. Abundance rapidly increased
between 2005 and 2011, declined from 2012 to 2019These low levels in 2019 were followed by alight
increase in both indices, which has become more pronounced in 20ZBhe difference in timing of the peaks in
biomass and abundance over 2012018 is driven by the very large 2009 and 2010 year classéBigure 6.3).
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Figure 6.3. Cod in Division 3M: Survey abundance and biomass estimates from Canadian survey
(1978-1985) and EU Flemish Cap survey (1982023).
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iii) Recruitment

Three peaks in recruitment can be seen in 1982983, 1991-1992 and 2010-2012. Since 2019, recruitment has

increased slightly after a period of 4 years with very low values, althougim 2022 and 2023 recruitment was
low (Figure 6.4).
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Figure 6.4. Cod in Division 3M: Number at age 1 in the Canadian survey (194885) and EU survey
(1988-2023). Inset plotdepicts recruitment since 2013.

iv) Biological parameters

The 2023 age indices were derived from the average ALK from EU survey for the period 2020 to 2022. Mean
weight-at-age in the stock and in the catch had been decreasing continuously since the reopening of the fishery,
until 2017-2019. Since then, both remain more or less stabl@igures 6.5 and 6.6).

Maturity ogives are available from the EU Flemish Cap survey for almost all years between 1988 and 2022.
These were modelled using a Bayesian framework with missing values replaced with interpolations from
adjacent years. In 2023, the maturity ogive is naavailable, so the average of the last three years period was
used. There was a continuous decline of the A50 (age at which 50% of fish are mature), going from above 5
years old in the late 1980s to just below 3 years old in 2002 and 2008n upward trend is present in A50 from
2005 to 2016, remaining since then quite stable around 5 years ol&igure 6.7).
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Figure 6.5. Cod in Division 3M: Mean weightit-age in the stock for the 20162023 surveys.
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Figure 6.6. Cod in Division 3M: Mean weightat-age in the catch for 2016e2023.
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Figure 6.7. Cod in Division 3M: Age at 50% maturity (median and 90% confidence intervalg§U
Flemish Cap survey (1988023). Interpolated years are represented in white circles.
b) Estimation of Parameters

A Bayesian SCAA model, introduced at the 2018 benchmark, was used as the basis for the assessment of this
stock with data from 1988 to 2023.Input data and settings are as follows:

Catch data catch numbers and mean weight at age for 1988023, except for 20022005, for which only total
catch is available. STACFIS estimates for total catch were used.

Tuning: numbers at age from EU Flemish Cap survey (198023).
Ages from 1 to 8+

Catchability analysisdependent on stock size for age 1, estimated independently for ages 1 to 3 and for 4+ as a
group.

Natural Mortality : M was set via a lognormal prior constant over years and variable through ages. Prior median
is the same as last year assessment.

Additional priors: for recruitment in all the years, for the numberat-age for ages 28+ in the first year, for a year
factor for F (f), for selectivity (rC), and for the natural mortality.

Likelihood componentsfor total catch, for catch numbersat-age and numbersat-age of the survey.
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The model components are defined as follows:
Input data Model component Parameters
R LN (medrec cvreg medrec45000, cvrec=10
1988-2023
N(1988,a), Ages 27
a=2-8+ & - aa1 M (age) 4medFsurf age !
LN gnedian: medreé & , cv=cvsur
¢ . R .
medFsury ph8hx QEan8nnnmph w38
Ages 8+ cvsurv=10
a - gl(M(age) +medFsury ag
& e =
=
LN:nedlan: medreé—l_ SR T e A Ccv =cvsur
&
¢
f(y) Year 1988 medf0.2,cvi=4
y=1988-2023 LN(median= medf cv= c)f
Years 19892023
LN(mediar= AR overf cv= ct
rC(y,a), a=2,8+ Year 1988 medrGa)=c(0.01,0.3,0.6,0.9,1,1,1),
1988-2023 LN(mediare medr€ B cv= cviC) CVIQR)=C(4,4,4,4,4,4)
Years 19892023 cvrCeonet0.2
LN(median= last yearrC cv= cvrCcor)n
Total Catch 3 A+ cvCW=0.077
LN agmediare § muC€ y ade wcatth, y gdge ev cvc
1988-2023 c ag;l ((: Q t é
) F(y.a)
muc(y d= N y 31 -&?
(53= Ny fr - €09) 0
Catch Numbers cv.G0.2

at age, a=2,8+

LN(mediar= mu€ y g cv= cvk

1988-2023
EU Survey I(y) ~ LN(mediar= 77 y &, cv= cvEY | is the survey abundance index
Indices (1) nty.)= q(a)é ae-azwa) - e B q is the survey catchability at age
1988-2023 . 8= ;?N( ¥ b- 3z(va 8
N is the stock abundance index
(a)é~ N(mean= 1,variance= 0.25f,a =
T =1ita 22 CVEW0.3
log(a(&)) ~ N(mear= 0, variance= ! 1 =0.5, =0.58 (survey made in July)
Z is the total mortality
M M ~LN(medM cvM MedM=c(1.26,0.65,0.44,0.35,0.30,0.27,0.24,0.24)

cvM=0.15
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c) Assessment Results

Total Biomass and Abundanc&he median total abundance declined between 2012 and 2016 by 78%. In 2021
a steep increase is observed, declining since then. Median biomass also declined by 58% over 2012 to 2020,

and remained quite stable for the last four years (Figure 6.8).
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Figure 6.8. Cod in Divsion 3M: Biomass and Abundance estimates.

Spawning stock biomasg&stimated median SSB (Figure 6.9) increased from 2005 to 2017, decreased until 2021
and has since been stable. The probability of being beldBn in 2024 is very low (<1%).
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Figure 6.9. Cod in Diusion 3M: Median and 80% probability intervals SSBBim estimates. The
horizontal dashed line corresponds to SSB Biim.

Recruitment Since 2013 the recruitment has oscillated around intermediate levels, much lower than those in
2011-2012 (Figure 6.10). In 2021, a good recruitment was observed, while in 2023 is at a very low level.
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Figure 6.10. Cod in Divsion 3M: Recruitment (age 1) estimates and 80% probability.

Fishing mortality: Fincreased in 2010 with the reopening of the fishery but remained belowFim. In 2021, the
minimum level of F since the reopening was reached, increasing since then. In 20Es below Fim with a high
probability (Figure 6.11).
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Figure 6.11.  Cod in Division 3M: Far (ages 35) estimates and 80% probability intervals. The
horizontal dashed line corresponds td-= Fim. Inset plot,depicts Foar Since 2005.

Natural mortality : The posterior median of M by age estimated by the model was:

Age 1 2 3 4 5 6 7 8
Posterior 1.340 0.60 0.33 0.24 0.25 0.38 0.35 0.37

d) Retrospective analysis

A five-years retrospective analysis with the Bayesian model was conducted by eliminating successive years of
catch and survey data. Figures 6.12 to 6.15 present the retrospective estimates for age 1 recruitment, total
biomass, SSB ankhar at ages 35.

Retrospective analysis shows revisions in the recruitment, mainly regarding the highest values of recruitment
in the years 2009 to 2011 and 2021. These corrections lead to subsequent revisions in the total biomass and
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SSB. No directional patterns in retrospective analysis are evident in recent years (Figures 6.12 to 6.14). There
is very little evidence of a retrospective pattern inF, although the 2018 and 2019 values were revised
downwards (Figure 6.15).
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Figure 6.12. Cod in Diusion 3M: Retrospective results for recruitment.
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Figure 6.13. Cod in Diusion 3M: Retrospective results for total biomass.
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Figure 6.14. Cod in Diusion 3M: Retrospective results for SSB.
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Figure 6.15. Cod in Diusion 3M: Retrospective results for average fishing mortality.

e) State of the stock

SSB declined rapidly since 2017 butas remained stable during the last 4 yearand is estimated to be above
Bim. Since 2013, recruitment has varied at intermediate levels but much lower than those observed in 2011
2012.In 2021, a good recruitment was observed, while in 2023 is at a very low level. Fishing mortality has
remained below Fim since the fishery reopened in 2010. In 2021, the minimum level &fsince the reopening
was reached, increasing since then. In 202B,is below Fim with high probability.

f) Reference Points

Bim was set by SC as the 2007 SSB posterior distribution (median value = 14 632 torisig(re 6.16). Fim was
set by SC assbwsprcalculated with the mean 20212023 input data as 0.153 (median value) (Figure 6.17).
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Figure 6.17.  Cod in Diusion 3M: Stock Fvar (3-5) (posterior medians) plot. Bim and Fim are plotted

in the graph.

g) Stock projections
The same method as last year was used to calculate the projections and the risk. Two year stochastic projections
were conducted. The variability in the input data is taken from the results of the Bayesian assessment. Input

data for the projections are asdllows:
Numbers aged 2 to 8+ iR024: estimated from the assessment.
Recruitments for 2024027 Recruits per spawner were drawn randomly from 20262022.

Maturity ogive for 20242027: Mean of the last three years available (202@022) maturity ogive.
Natural mortality for 2024-2027: 2023 natural mortality from the assessment results.
Weight-at-age in stock and weighat-age in catch for 2024£2027: Mean of the last three years (2021

2023) weight-at-age.
PR at age for 20242027: Mean of the last three years (2022023) PR.
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Foar (@ges 35): Eight scenarios were considered:
(Scenario 1)Fpar=0 (no catch).
(Scenario 2)Foar =Fsq (Median value= 0.042).
(Scenario3) Fear=1/2 Fim (median value = 0.076).
(Scenario4) Foar =0.56 Fim (median value = 0.086).
(Scenario5) Foar=F2024 (median value = 0.093).
(Scenario 6)Fpar=2/3 Fim (Mmedian value= 0.102).
(Scenario 7)Fbar=3/4 Fim (median value = 0.114).

(Scenario 8)Fpar= Fim (median value = 0.153).

All scenarios assumed that the Yield for 2024 is the established TAC (11 708 t).

Foar is the mean of theF at ages 35 and used as the indicator of overall fishing mortalityFsqis the status quoF
calculated as the mean of the last three yeaFsar (2021-2023).

Foar for this stock is calculated as mean F of ages53 that were the most abundant ages in the catch in the past.
But in recent years ages 5 to 8+ have been the most dominant so the appropriateness of the base case range of
ages for calculatingar was explored. Although some differences in the value &far can be seen in the results,

the trend is the same sahere wasno reasonto change the base case

The results indicate that under all scenarios withFoar S F2o24, total biomass during the projected years will
increase, whereas the SSB is projected to increase in 20dm 2024 with a probability higher than 50% under
scenarios with Foar < 0.56 Fim. The probability of SSB being belolim E O O A O W%)iinlalk thej s&narios
(Figures 6.18, 6.19 and 6.20Fables 6.1 and 6.2).

Under all scenarios, the probability oFwar exceedingFim is less than or equal to 10% in 2026.
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Table 6.1. Medium-term projections.
B SSB Yield
Median and 80% CI
Foar = 0
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 0
2026 85529 (70215 - 108862) 54962 (47380 - 63261) 0
2027 97470 (75277 - 128007) 56346 (49099 - 64824)
Foar = Fsq (median = 0.042)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 5580
2026 79679 (64255 - 102904) 49425 (42014 - 57552) 7112
2027 84088 (62475 - 114436) 44197 (36922 -52632)
Foar = 1/2 Fim (median = 0.076)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 9786
2026 75187 (59830 - 98431) 45287 (37898 - 53368) 11351
2027 74899 (53930 - 104982) 36282 (28988 - 44515)
ar = 0.56 Fim (median = 0.086)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 10913
2026 73981 (58650 - 97233) 44158 (36816 - 52286) 12310
2027 72678 (51812 - 102907) 34312 (27034 - 42517)
Foar = F2024 (median = 0.093)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 11613
2026 73231 (57914 - 96493) 43491 (36115 -51656) 12820
2027 71372 (50559 - 101399) 33209 (25935 -41462)
Foar = 2/3 Fim (median = 0.102)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 12613
2026 72160 (56868 - 95434) 42483 (35219 -50627) 13622
2027 69541 (48765 - 99338) 31548 (24214 - 39695)
Foar = 3/4 Fim (median = 0.114)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 13949
2026 70731 (55473 -94021) 41172 (33870 - 49383) 14558
2027 67180 (46452 -96710) 29424 (22151 - 37537)
Foar = Fim (median = 0.153)
2024 69964 (61172 -80992) 34191 (30581 - 37965) 11708
2025 71077 (58334 -87704) 38180 (32789 - 44159) 17711
2026 66783 (51499 - 90043) 37545 (30323 - 45626) 16719
2027 60872 (40592 - 90361) 23935 (16734 -32123)
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Figure 6.18. Cod in Divusion 3M: Projected Total Biomass under all the Scenarios.
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Figure 6.19. Cod in Diusion 3M: Projected SSB under all the Scenarios
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Figure 6.20. Cod in Diusion 3M: Projected removals under all the Scenarios

Table 6.2 Projected yield (t) and the probability of SSB Bim and Frar < Fim and probability of stock
growth (SSBo27 > SSBo24) under projected F values.

Yield P(SSB < SSB) P(E > Fim)
2024 2025 2026 | 2024 2025 2026 2027 | 2024 2025 2026 | P(SSB27°6SB24)

F=0 11708 0 0 <1% <1% <1% <1% <1l% <1% <1% 100%
Fsg= 0.042 | 11708 5580 7112 | <1% <1% <1% <1% <1% <1% <1% 100%
1U2Fim= 0076 |11708 9786 11351|<1% <1% <1% <1% | <1% <1% <1% 66%
0.56 Fim= 0.086 | 11708 10913 12310| <1% <1% <1% <1% <1% <1% <1% 50%
Froos= 0.093 |11708 11613 12820 <1% <1% <1% <1% | <1% <1% <1% 41%
23Fim= 0.102 | 11708 12613 13622 <1% <1% <1% <1% | <1% <1% 2% 29%
34Fm= 0.114 | 11708 13949 14558 <1% <1% <1% 1% | <1% 2% 10% 18%
Fim= 0.152 | 11708 17711 16719| <1% <1% <1% 4% | <1% 50% 50% 3%

h) Research recommendations
STACFISecommended that an age reader comparison exercise be conducted.

STATUS: An agesaders Workshop was held in November 2017 in order to reconcile the differences among
agereaders of this stock. Much progress in understanding where the differences between the commercial and
survey ALKs come from was made but still needaore research to completely know the problem. No progress
since then was madeSTACFISeiterates this recommendation.

STACFISncouraged to all Contracting Parties to provide length distribution samples from the commercial
vessels fishing 3M cod

STATUSSTACFISeiterates this recommendation.
STACFISecommended that the ALK and maturity ogive fothis stock is provided annually.

The next full assessment for this stock will be in 2026.
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i) Special comments

Scientific Council proposes to conduct a full assessment of Atlantic cod in Bien 3M every two years, since
biological parameters and the stock status have remained quite stable in recent years. For this reason, this year
Scientific Councilis providing advice for this stock for the next two years.

7. Redfish (Sebastes mentellaand Sebastes fasciatug in Division 3M
Full Assessmen{SCR Do4/005, 024,032; SCS Doc. 24/06, 008, 11)
a) Introduction

There are three species of redfish that are commercially fished on Flemish Cap; desga redfish Sebastes
mentella), golden redfish Sebastes marinus = S. norvegitasd Acadian redfish Sebastegasciatug. The term
beaked redfish is used foiS. mentellaand S. fasciatugombined. Because of difficulties with identification and
separation, all three species are reported together as 'redfish' in the commercial fishery. All stocks have both
pelagic and demersal behaviour as well as a long recruitment process to the bottoextending to lengths up to
30-32 cm. All redfish species are long lived with slow growth. Female sexual maturity is reached at a median
length of 26.5 cm for Acadian redgh, 30.1 cm for deegsea redfish and 33.8 cm for golden redfish.

b) Description of the fishery

The redfish fishery in Division 3M increased from 20000 tons in 1985 to 81000 tons in 1990, falling
continuously since thenuntil 1998-1999, when a minimum catchof around 1000 tons was recorded as

by-catch of the Greenland halibut fishery. This drop of the 3M redfish catches was related with the simultaneous
AAATETA 1T &£ OO0 AE AET T AOO AT A EEOEEIC AEEI 00 AADPI T UAA
2000& catches recorded a stepwise increase, from an average level @f0® tons (2000-2004) to 8 000 tons
(2005-2017). In 2022 and 2023, the catches werel0 043 tonsand 9 741 tons respectively.Since 2011 catches

are associated withthe changes in TACs. EBortugal, EUSpain, the Russian Federation and EBstonia states

are responsible for the bulk of the redfish landing®ver the last two decades

1T AA OEA | ih&fShery i & bidhdof bycatch from cod fishery (depths above 300m, a mixture of
golden and beaked redfish), catch from bottom trawl directed fishery (depths between 36000m, primarily
beaked redfish), and bycatch again from Greenland halibut fishery (bellow 706, 100% deep sea redfish).

For 2015 the annualSTACFIS®atchestimatewas given by the Daily Catch Reports (DCRs) by country provided

by the NAFO Secretariat. For 2016 catch was calculated using the CDAG Estimation Strategy (NAFO Regulatory
Area Only). The 2017 to 203 catch estimates were obtained with the application of the CESAG method. The
1989-2023 catch estimates from those different sources are accepted as the 3M redfisitches

Recent TACs, catches are as followsatch (‘000 t) are as follows:
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 6.7 7.0 7.0 10.5 10.5 8.6 8.4 10.9 11.2 175
STATLANT 21t 6.9 6.6 7.1 10.5 10.5 8.6 8.6 NA3 NA3
STACFIS Total catcht 6.9 6.6 7.1 10.5 10.6 8.8 8.3 10.0 9.7
STACEFIS Catchk 5.2 6.2 6.9 10.3 10.2 8.7 8.3 9.4 9.4

1TAC, STATLANT 21 and STACFIS Total catch refer to all three redfish species combined.
2 STACFIS beaked redfish catch estimate, based on beaked redfish proportions on observed catch.
3 NA- In 2022-2023, STATLANT 21 information is incomplete
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Figure 7.1. Redfish in Divsion 3M: total catches and TACs.

¢) Input Data

The 3M redfish assessment is focused on beaked redfish, regarded as a management unit composed of two
populations from two very similar species: the Flemish Caf. mentellaand S. fasciatusThe reason for this
approach is the historical dominance of this group in the 3M redfish commercial catch. During the entire series
of EU Flemish Cap surveys beaked redfish also represents the majority of redfish survey biomas&xy.

d) Commercial fishery and by -catch data

Sampling data . Portuguese beaked redfish lengtlfrequencieswere applied to the beaked redfish catch of other
bottom trawl fleets with the exception of the Russian, Spanish and Japanese fleets for the years where
respective length sampling data are availabldn 2023 Portuguese lengthfrequencieswere applied to other
countries excluding Spainand Russia

The available 19982023 3M beaked redfish commercial length weight relationships from the Portuguese
commercial catch were used to compute the mean weights of all commercial catches and corresponding catch
numbers at length.

Redfish by-catch in numbers at length for the Diision 3M shrimp fishery is available for 19932004, based on
data collected on Canadian and Norwegian vessels. No bycatch informatigere available from 2005 onwards
when the fishery was very low and hence bycatch was assumed to be negligible, and a moratorium to the
Division 3M shrimp fishery was in place from 20162019 and in 2022 onwards The commercial and bycatch
length frequencies were summed to establish the total removals at lengtlfihese were converted to removals

at age using the EU surve8. mentellaage length keys (ALK) from 1988017 andS.mentella+ S. fasciatu®\LKs
from 2018-2022 with both sexes combinedDue to the lack of EU surveALK for 2023, a 2®0-2022 (3-years)
combined ALK was applied both to commerciabnd survey length compositions.Annual length weight
relationships derived from Portuguese commercial catch were used for determination of mean vggits-at-age.

The 19992002 and 2005 cohorts dominated the overall catchn most years of the 20012012 period. The
2009-2011 cohorts are the most abundant in the catch between 2014 and 2016. Larger sizes corresponding to
older ages, and 11 and 12 years old fish (from 2008006 cohorts) were the most abundant in the catch in
2017. However most abundant ages returio much younger redfish in 2018, with ages 6 and 7 (2032011
cohorts) being the most abundant in the catch. Since 29, larger sizes in the catch correspondbtfish aged 8+
years older (from cohorts as old as that of 20B) dominated catchesIn 2023, the 2017 cohort (age 6) was the
most abundant in the catches.

i) Research survey data

EU Flemish Cap bottom trawl survey

Northwest Atlantic Fisheries Organization www.nafo.int
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Survey biomass was calculated based on the abundance at length and annual length weight relationsfrigs
the EU bottom trawl survey for the period 19882023.

Age compositions for Divsion 3M beaked redfish EU survey stock and mature female stock from 1989 to 202
were obtained using the EU surveys. mentellaage length keys (ALK) from 1988017 and S.mentella + S.
fasciatusALKs from 20182022. A 2020-2022 combined ALK was applied for 2023, as explained abooa the
Odinmercial fishery and bycatch datad O A Mé&rh WdigBtsat-agein the stockwere determined using the
EU survey annual length weight relationships.

Gonads from Flemish Cap beaked redfish were collected since 1994 though not every year. Maturity at length
ogives from 1994 were used in previous assessments. New maturity at length ogives were estimated based on
microscopic inspection of histological seéons of gonads collected throughout 16 years between 1994 and
2022. Maturity data were combined for both species within each year and fitted to a logistic function. For the
years in between, where data was missing, curve parameters were estimated as theigited average of the
adjacent years where maturity ogives were available. The new maturity at length results were used in the
present assessmentDue to the lack of EU survey maturity ogives for 202&n averagematurity ogive for the

last three years (20262022) was applied tosurvey 2023 length composition.

Survey results . The survey stock abundance and biomass declined in the first years of the survey and remained
low until 2003. A sequence of above average year classes (268005), including the strongest of the survey
series (2002), with high survival rates and coupledo a sudden but major increase of the size of the. fasciatus
component, lead the exploitable beaked redfish stock as a whole to a maximum in 2006. Both spawning stock
and exploitable biomass were high in mid 2000s early 2010s. Whilthe exploitable biomass index and
abundance declining since 2012, spawning stock biomass (SSB) has remained high until 2017 (Figure 7.2).
There has been very low recruitment at age four in most recent yeavgith the exception ofthe 2016 year class
which appears in 2020.The exploitable stock biomass index was declining until 2018 anchas generally
increased since then.
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ii) Natural mortality

In this assessment, the sensitivity analysis carried out ithe 2021 assessment was not performedhe Division
3M cod biomass has been stable in recent years and there is no reason to suspect that the predation on redfish
has changed.

e) Estimation of Parameters

The Extended Survivors Analysis (XSA) was used to estimate stock size. The month of peak spawning (larval
extrusion) for Division 3M S. mentellavas taken to be February, and was used for the estimate of the proportion
of fishing mortality and natural mortality before spawning. EU survey abundance at age was used for calibration.
The XSA model specifications are the same as in the assessmentsesBid5, and are given below:

Catch data from 1989 to 2023, ages 4 to 19+

Fleets First Last First Last
year year age age
EU summer survey (Div. 3M) 1989 2023 4 19+

Tapered time weighting notapplied

Catchability independent of stock size for all ages

Catchability independent of age for all agels16

Terminal year survivor estimates not shrunk towards a mearkr

Oldest age survivor estimates not shrunk towards the mealrof previous ages

Minimum standard error for population estimates from the last true age of each cohort age = 0.5

Before 2006,M remained at 0.1. The rationale to select the best options for natural mortality between 2006
and 2017 are thoroughly explained in the sensitivity analysis sections of previous assessmemsnatural
mortality of 0.4 was tuned to ages 46 between 2006 and 2010 and extended to all ages in 20210 to reflect
cod predation. Since thepnatural mortality was assumed to be again an age independent parameter, aimd
2011-2012 declinedto 0.125, a level much closer to what is considered the magnitude of naturalortality on
redfish stocks (0.1). However, from 2012014 the best fit to survey data implied again a marginal increase of
M to 0.14. The bestM option found since 2017 XSA assessments was a natural mortality of Grbm 2015
onwards. The 2023 XSA assessmemtas run with Min 2023 fixed at 0.1Q

f) Assessment Results

The 2024 XSA diagnosticswere similar to past assessments: high variability associated with mean
catchabilities and survivors, namely at younger ages, together with a similar patchwork tifg g ageresiduals
that remains with only small changes from its predecessors. Howevein most recent years a clear annual
pattern of positive residuals appears again, thoughot as high asprevious time periods. The last two years
show a decrease in the magnitude of the residuals.

A retrospective XSAoz3-2019 Was carriedto check patterns and magnitude of biagn the main results of recent
assessments back itime (Figure 7.3).

The retrospective patterrs of both exploitable and female spawning biomasshow consistent underestimates
except for the most recent year (2023).The retrospective pattern of the fishing mortality shows slight
overestimates, but the magnitude is small.
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Figure 7.3. Beaked redfish in Divsion 3M: XSA retrospective analysis, last year 2G22019:
exploitable 4+ biomass, female spawning stock biomass, average fishimgrtality (ages
6-16) and recruitment (age 4).

Taking into account the consistency ahe present assessment with the previous ones, the XSA assessment was
accepted
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Figure 7.4. Beaked redfish in Divsion 3M: age 4+ biomass and age 4+ abundance from XSA.

Northwest Atlantic Fisheries Organization www.nafo.int



STACFIS31 Mayz 13 June 2024 161

90 0.7
— SSB

80 r Mean SSB 1 06
2 S Fbar (6_16)
------- Mean Fbar (6-16)

1
o
(3]

[o)]
o
T

a1
o
T
1
o
SN

SSB ('000 tonnes)
N
o
o
w
Fbar (6-16)

30 r
4 0.2
20
10 | o - , 1 0.1
0 1 1 1 1 1 1 1 1 1 1 1 O
1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024

Year

Figure 7.5. Beaked redfish in Divsion 3M: female spawning biomass and fishing mortality trends
from XSA.
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Figure 7.7. Beaked redfish in Diwsion 3M: Stock/Recruitment plot (labels indicate age class).

Biomass and abundandéigure 7.4): Biomass and abundance have increased since 2018, and in 2023 are above
the means of their respective series.

Spawning stock biomas@-igure 7.5): SSBhas declined since 2014, but in 2023 is still well above the long term
mean.

Fishing Mortality (Figure 7.5): Current fishing mortality remains relatively low compared to the 1980s and
1990s.

Recruitment(Figures 7.6 and 7.7): After an extended period of declining recruitment, the recruitmentat age
4) estimate for 2020and 2021 are above or at the mean while the 2022 and 2023 values are low.

State of the stockSSBhas declined since 2014, but in 2023 is still well above the long term meaffter an
extended period of declining recruitment, the recruitment estimate for 2020 and 2021 are above or at the
mean, while the2022 and 2023 values are lowFishing mortality remains relatively low compared to the 1980s
and 1990s.

g) Yield per recruit analysis

In order to get proxies offo.1 and Fmaxin line with the most recent partial recruitment (PR results, a new yield
per recruit analysis (ypr) was performed.

The PRvector is given by the 202-2023 averageof the relative Fat ages 418. M6 O x AOA EADPO AOD
ages and yearsAll input weight at age and maturity at age vectors were averages from the most recent three
years. In order to reduce the weight of the plus group on the final results, ages were virtually extended to age
29 with a plus group set at age 30. Mean weightsd female maturity were kept constant and were the ones of

the XSA 19 plus group.

Northwest Atlantic Fisheries Organization www.nafo.int
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Figure 7.8. Beaked redfish in Divsion 3M: yield per recruit analysis at M=0.10 (2@1-2023 average
inputs)

The Fo.1(0.0675) estimated bythe 2024 ypr (Figure 7.8) was at the magnitude of the one estimated in the two
last assessmentg0.0635 in 2023; 0.0669 in 2023 and below the previous one of 201%ssessment (.0911).
Fmax is estimated at 0.2846 (0.3899in 2023; 0.2997 in 2021; 0.1883 in 2019 assessmentsfmax is considered
to be estimated with high uncertainty and thereforewas not accepted.The Fo.1 value has been used for short
term projections. Fo.1 and Fmaxare candidatesfor the 3M beaked redfish fishing mortality reference points that
need to be confirmed in near future.

h) Short term projections

Short term (2025-2027) projections were carried out for spawning stock biomass (SSB) and catch, under most
recent level of natural mortality (with an associated CV correspondent to an allowed variability of natural
mortality between 0.08 and 0.13 and considering seven options for fishing mortality and catch levelsas
follows:

No fishing,Fo
Fo.1

Fstatusquo
F~=M=0.1
1.25 TAGo24
TAC2024

0.75 TAGo24

NogokwbhpE

Two sets of projections were done, one witfstausquoand another one assuming thé=corresponding to the 2024
TAC, for theinter mediate year of the projections.

Recruitment in 2024 wasgiven by the geometric mean of the most recent recruitments (age 4 XS#21-2023).

Stochastic projections of yield and female spawning stock biomass (SSB) under seeenF options started with
abundance for ages 5 and older at the beginning of 282The coefficients of variation for population at age at
the beginning of 205 were set as the internal standard errors from XSA diagnostics. For 28and 2026,
recruitment was randomly resampled with residuals from the geometric meanf 2021-2023 recruitments (age
4 XSA, 20212023). All other inputs at age are the last three year averages withssociated errors at age.

Short term projections are summarized orirables 7.1 and 7.2
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Table 7.1. Short term projections for female SSB (50%ile at the beginning of 2@290%ile, 50%ile and
10%ile at the beginning of 205-2027), yield of beaked redfish predicted for 208 and 2026
(50%ile) under several F options and TAC for all three redfish species, based on beaked
redfish proportions on observed catchFstatusquoin the intermediate year of the projections

F=0

Year SSB Median and 80% ClI Yield TAC
2024 deterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 0 0

2026 51014 ( 45564 - 59659 ) 0 0

2027 51356 ( 46045 - 59688 )
F0.1=0.0675

Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 21378 22445

2026 44603  ( 39919 - 51955 ) 18652 19584

2027 39608 ( 35681 - 45815 )

F=M=0.1

Year SSB Median and 80% ClI Yield TAC
2024 deterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 30659 32189

2026 41849  ( 37548 - 48711 ) 25087 26339

2027 35170 ( 31672 - 40488 )

Fsq= 0.0585

Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 18689 19622

2026 45409 ( 40641 - 52891 ) 16599 17428

2027 40983 ( 36895 - 47412 )

1.25 TAC E= 0.065675)

Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 20839 21879

2026 44769  ( 40062 - 52137 ) 18247 19158

2027 39884 ( 35925 - 46117 )

TAC = 0.051797)

Year SSB Median and 80% CI Yield TAC
2024 geterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 16671 17503

2026 45993 ( 41174 - 53600 ) 15007 15756

2027 42045 ( 37850 - 48636 )

0.75 TAC F=0.038268)

Year SSB Median and 80% CI Yield TAC
2024 geterministic 52117 13195 17503

2025 50199 ( 44661 - 59311 ) 12503 13127

2026 47251  ( 42261 - 55078 ) 11555 12131

2027 44292  ( 39825 - 51233 )

average beaked redfish proportion in the 20212023 3M redfish catch 0.952
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Projection results indicate a4% SSBdecline from 2024 to 2025 (i.e., interim year underFstausqug). Results for
the sevenprojection scenarios showSSBdeclines of 1% (for F=0), 24% (for Fo.1), 33% (for F=M), 21% (for
Fstatusqug), 23% (for 1.25 TAC) 19% (TAC)and 15% (for 0.75 TAC) between 208 and 2027 (Table 7.1 Figure
7.9).
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Figure 7.9. Beaked redfish in Diwsion 3M: SSB trajectory (19892023) and 2024-2026
projections (50%ile) under severalF options (interim year under Fstatusquo

F=0 Foa F=M Fsq 1.25TAC TAC 0.75 TAC
P(SSBo2s>SSBo24) >10% >10% >10% >10% >10% >10% >10%
P(SSBo26>SSBo24) >10% <10% <10% >10% >10% >10% >10%
P (SSBo27>SSBo24) >10% <10% <10% <10% <10% <10% <10%

The probability of SSB at the beginning of 2027 being greater than it was at the beginning of 2024 is less than
10% in all scenarios, not taking in consideration the scenarib=0 (Table 7.1).
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Table 7.2. Short term projections for female SSB50%ile at the beginning of 2021, 90%ile, 50%ile and
10%ile at the beginning of 205-2027), yield of beaked redfish predicted for 208 and 2027
(50%ile) under several F options and TAC for all three redfish species, based on beaked
redfish proportions on observed catchFracin the intermediate year of the projections

F=0
Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 0 0
2026 48861 ( 43686 - 57065 ) 0 0
2027 49353 ( 44212 - 57395 )
F0.1=0.0675
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 20498 21521
2026 42764 ( 38347 - 49877 ) 17831 18721
2027 38223 ( 34332 - 44124 )
F=M=0.1
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 29379 30846
2026 40154 ( 36071 - 46724 ) 24021 25220
2027 33951 ( 30549 - 39038 )
qu:0.0585
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 17917 18811
2026 43531 ( 39018 - 50785 ) 15872 16664
2027 39509 ( 35470 - 45624 )
1.25 TAC (F= 0.068708)
Year SSB Median and 80% CI Yield TAC
2024 deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 20839 21879
2026 42663 ( 38259 - 49752 ) 18088 18990
2027 38056 ( 34176 - 43937 )
TAC (F= 0.05416)
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 16671 17503
2026 43888 ( 39345 - 51229 ) 14893 15636
2027 40160 ( 36040 - 46393 )
0.75 TAC (F=0.040047)
Year SSB Median and 80% CI Yield TAC
2024deterministic 52117 17503 17503
2025 47961 ( 42714 - 56635 ) 12503 13127
2026 45119 ( 40452 - 52695 ) 11486 12060
2027 42344 ( 37976 - 49021 )
average beaked redfish proportion in the 20212023 3M redfish catch 0.952

Projection results indicate an 8% SSBdecline from 2024 to 2025 (i.e., interim year underFrad. Results for the
sevenprojection scerarios show SSB declines o4 (for F=0), 27% (for Fo.1), 35% (for F=M), 24% (for Fstatusqu9),
27% (for 1.25 TAC) 23% (TAC)and 19% (for 0.75 TAC) between 208 and 2027 (Table 7.2 Figure 7.10.
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Figure 7.10. Beaked redfish in Divsion 3M: SSB trajectory (19892023) and 2024-2026
projections (50%ile) under severalF options (interim year under Frag.

F=0 Foa F=M Fsq 125TAC TAC 0.75 TAC
P(SSBo2s>SSBo24) >10% >10% >10% >10% >10% >10% >10%
P(SSBo26>SSBo24) >10% <10% <10% <10% <10% <10% >10%
P(SSBo27>SSBo24) >10% <10% <10% <10% <10% <10% <10%

The probability of SSB at the beginning of 2027 being greater than it was at the beginning of 2024 is less than
10% in all scenarios, not taking in consideration the scenarib=0 (Table 7.2).

The potential yields estimated in the projections ardower than seen in the 203 assessment because of the
retrospective pattern in the last assessmentVith the exception of theF=0 scenario,in all projection scenarios
the SSB is projected to decline, and to be at around the average for the assessment-8erées (since the late
1980s) by 2027.

i) Reference Points
There are no accepted limit reference points for this stock.
i) Research recommendations

STACFISecommends that other assessment models, such as those used in mixed species redfish stocks, in the
Gulf of St. Laurence (eg. in NAFO SubdivistRST3Pn and 4Vn) and NAFO Subarea 0, should be explored.

STACFISecommends exploring alternatives to the MediumTerm Stochastic Projections (Mterm) package for
making projections.

The next full assessment for this stock is planned to be 2026.
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8. American plaice ( Hippoglossoides platessoides) in Division 3M
Interim Monitoring Report (SCR Doc. 23/@4, 24/05; SCS Do@4/ 06, 11)

a) Introduction

STACFIS31 Mayz 13 June 2024

The stock declined during the late 1980s and since 1996 there hagen no directed fishing. Total estimated

STACFIS/CESAG bycatch in 2B%as 104 tons (Figire 8.1).

2015 2016 2017 2018 2019 2020 2021

2022 2023 2024

TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.2 0.2 0.2 0.2 0.3 0.2 0.04 NAL NAL
STACFIS 0.3 0.2 0.2 0.2 0.3 0.2 0.1 0.1 0.1

ndf No directed fishing.
1NA-In 2022-2023, STATLANT 21 information is incomplete
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Figure 8.1. American plaice in Divsion 3M: STACFIS catches and TACs. No directed fishing is plotted

as 0 TAC.

b) Data Overview

The EU bottom trawl survey on Flemish Cap was conducted during 2B2From 2017 to 202 the biomass

estimate has been relatively stable at levels observed in the mid 19800 h
8.2).

DOET O O (iguke AFEOEAOL

All of the 1991 to 2005 yearclasses are estimated to be weak. Since 2006 recruitment improved, particularly

the 2006, 2012, 2015 and 2018 year classes (kite 8.3).
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Figure 8.2. American plaice in Divsion 3M: trends in survey biomass indices. EU survey data prior to
2003 have been converted tdRV Vizconde Ezequivalents.
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Figure 8.3. American plaice in Divsion 3M: Recruitment index, trends in survey age 1 abundance.

Recruitment Index- Survey Age 1. (000's)

¢) Conclusion

Catches since 1996 have been low, below 300 t, and although survey biomass has been gradually increasing
with signs of improvement in recruitment since 2007 (2006 yearclass was particularly strong), the stock
remains at a relatively low level. The recenincrease is not enough to change the perception of the stock status
and the previous advice of no directed fishing is still valid.

d) Research Recommendations

STACFISecommends that other types of models should also be explored, and thatDivision 3M American
plaice stockis a candidate for an assessment benchmark together with theigdon 3LNO American plaice stock
or other flatfish stocks.

STACFISecommends further investigation into whether current bycatch F levels are impeding stock recovery.

The next full assessment for this stock is planned to be in 2026.
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STOCKS ON THE GRAND BANKS (NAFO DIVISIONS 3LNO)
Environmental Overview

The water mass characteristic of the Grand Bank are typical of syiolar waters, with the presence of a cold
intermediate layer (CIL) formed during winter, which lasts throughout the year until the late fall. The CIL
(defined as water <0°C) extends to the ocean bottom in the northern areas of 3LNO, covering the bottom with
sub-zero temperatures. The CIL is a reliable index of ocean climate conditions in this area. Botteemperatures

are higher in southern regions of 3NO reaching 14°C, mainly due to atmepheric forcing and along the slopes

of the banks below 200 m depth due to the presence of Labrador Slope Water. On the southern slopes of the
Grand Bank in Divsion 30 bottom temperatures may reach 4 8°C due to the influence of warm slope water
from the Gulf Stream. The general circulation in this region consists of the relatively strong offshore Labrador
Current at the shelf break and a considerably weaker branchear the coast in the Avalon Channel. Currents
over the banks are very weak and the variabty often exceeds the mean flow.
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9. Cod (Gadus morhua) in NAFO Divisions 3NO
)T OAOET -11EOI OET cneibmiod) {33482 $ {NBphTphptIyT ¢ h
a) Introduction

This stock has been under moratorium to directed fishing since February 1994Total bycatch during the
moratorium increased from 170 t in 1995, peaked at about 4 800ih 2003 and has been betweer300 t and
1100 t since that time(Figure 9.1). The bycatch in 2023 was 329.t

Recent TACs and catches (‘000 tons) are as follows:

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.5 0.5 0.6 0.4 0.5 0.3 0.3 NAL NAL
STACFIS 0.6 0.7 0.6 0.4 0.5 0.6 0.5 0.4 0.3
ndf : No directed fishery
1NA-In 2022-2023, STATLANT 21 information is incomplete
250 6
¢ TAC (ndf=0)
—. 200 — Catch S5
o ~
o - 4 -
S 150 S
g 23
= 100 b=
2 S2r
8
50 1k
O L 2 " 0 1 1 1 1 1
1960 1970 1980 1990 2000 2010 2020 1995 2000 2005 2010 2015 2020
Year Year

Figure 9.1. Cod inDivisions 3NO: total catches and TACs. Panel at right highlights catches during the
moratorium on directed fishing.

b) Data Overview

Canadian bottom trawl surveys . The spring survey biomass index declined from 1984 to 1995 and has
generally remained low since that time (Figure 9.2). There was an increase in biomass during 262014 but
indices have subsequently declined agajrand the 2023 biomass indices were among the lowest in the time
series. The trend in the autumn survey biomass index was similar to the spring series (Figure 9.2). There were
no Canadian surveys in Digions 3NO in spring 2020 and 2021 or Autumn 2021 and 2022. The022 spring
and 2023 spring and autumn surveys were completed with new research vessels and a modified trawl. Analysis
of comparative fishing data revealed that these data for Atlantic cod could be compared directly with existing
data without the need to aply a conversion factor.
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Figure 9.2. Cod in Divsions 3NO: survey biomass index (+ 1 sd) from Canadian spring and autumn
research surveys.

EU-Spain Divisions 3NO surveys. The biomass index was relatively low and stable from 1992008 with the
exception of 1998 and 2001 (Figure 9.3). There was a considerable increase in the index from 2a0RL1,
followed by a decline t02013. In 2014, the index increased to the highest value in the time series but has
continually decreased in subsequent years. There was no EBpain survey in Divsions 3NO in 2020 but the
index remained low in the2021 to 2023 surveys.

300

EU-Spain Div. 3NO Surveys

200

Biomass Index

100

: . . N

2000 2005 2010 2015 2020
Year

Figure 9.3. Cod in Diusions 3NO: survey biomass index (+ 1 sd) from ESpain Divsions 3NO
surveys.

c) Conclusion

The most recent analytical assessment (2021) concluded that SSB was well beBw (60 000 t) in 2020. A lack
of commercial sampling in 2020 prevented 2021 SSB from being estimated. Canadian RV sunigy2023
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remained among the lowest in the time series. The EBpain survey index remained low in 2023. Overall, the
2023 indices are not considered to indicate a significant change in the status of the stock.

The next full assessment of this stock was planned to be #924. However, until such timeas a benchmark
meeting has occurredor monitoring shows that conditions have changedihis stock will be monitored by
interim monitoring reports.

10. Redfish (Sebastes mentellaand Sebastes fasciatug in Divisions 3L and 3N (full assessment)
Full Assessment 8CR Doc. 24/007, 008, 036, 03¥48; SCS Doc. 24/06, 08, 09, 10, 11

a) Introduction

There are two species of redfish in Divisions 3L and 3N, the despa redfish Sebastes menteljaand the
Acadian redfish Gebastes fasciatiighat have been commercially fished and reported collectively as redfish in
fishery statistics. Both species, occurring in Digion 3LN, are managed as a single stock and are thought to
belong to a large Northwest Atlantic complex ranging from the Gulf of Maine to south of Baffin Island.

Fishery and catches: Between 1959 and 1960 reported catches dropped from 44 600 to 26 600 t, oscillating
over the next 25 years (19601985) around an average level of 21 000 t. Catches increased to a 79 000 t high
in 1987 and declined steadily to a 450 t minimum reached in 199 The NAFOFisheries Commission
implemented a moratorium on directed fishing for this stock in 1998. Catches remained at relatively low levels
(450-3 000 t) until 2009. The Commission endorsed the Scientific Council recommendations from 2011
onwards and atches steadily increased to 13 050in 2019, the highest level recorded since 1993. Since then,
catches have been decreasing and have remained below the TH023, total catch was estimated to be 8 212

t (Table 10.1; Figure 10.1)

Table 10.1. Recent catches and TACs (‘000 t) of redfish in NAFO Biwns 3LN

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TAC 10.4 10.4 14.2 14.2 18.1 18.1 18.1 18.1 18.1 18.1
STATLANT 21 10.2 8.5 11.8 11.3 13.1 11.7 11.8 NAL NAL
STACFIS 9.9 8.5 11.8 11.3 13.1 111 10.2 9.0 8.2

INA-In 2022-2023, STATLANT 21 information is incomplete.
80000
70000 |- = Landings
e TAC
60000

50000

40000

Landings
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10000

1959 1967 1975 1983 1991 1999 2007 2015 2023
Year

Figure 10.1. Redfish in Divsion 3LN: catches and TACs (No directed fishing is plotted as zero TAC)

b) Data Overview

i) Commercial fishery data

Most of the commercial lengthsampling data available for the 3LN redfish since 1990 comes from the
Portuguese fisheries with data available from Spanish and Estonian fisheries since 2002 and 2008, respectively
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as well as more limited data available from other countries. Commercial length frequency data has largely been
absent from the Canadian fishery since 1991, with only sporadic sampling of often small sized fish.

ii) Research survey data
Canadian RV surveys
New vessel time series z Modified Campelen series.

Beginning in 2022,new survey vessels have been used to conduct the Canadian mulbecies surveys. For
redfish in NAFO Diwsions 3LN, conversion factors that would allow data from the new vessels to extend
existing time series data from the former primary research vessels (CCGS Wilfred Templeman and CCGS Alfred
Needler) were only available for the Spring Teleost series. As a reguhe spring Canadian Campelen series
(1984-2019) and the autumn Canadian Campelen series (199020) have ended.

Throughout the survey time series the CCGS Teleost was used to compliment or replace the primary vessels,
with the assumption that catches were directly comparable. However, during the comparative fishing trials
with the new vessels it was determined thathe Teleost is not comparable for some species. Sensitivity analyses
indicated that for redfish in Divisions 3LN, use of the Teleost in the autumn had minimal impact on indices,
very little of the total biomass was represented in sets by this vessel in most year.

For the spring series, comparative fishing indicated that the Teleost is comparable to the new time series for
redfish in Divisions 3LN. Years with complete/nearcomplete coverage with the Teleost (2016, 2018) have
been removed from the 19842019 Campelen series, and included in a new spring time series which also
includes the new survey series (modified Campelen).

Canadian stratifiedrandom surveysthat cover the entire stock aregbegan in1991. The survey was incomplete
in spring 2006 and 2017, and autumn 2014. There was no spring survey in 3LN in 2021, or in fall in 2021 or
2022. The spring and fall surveys were complete in 3LN in 2023.

EURYV surveys

In 1995 EUSpain started a stratifiedrandom bottom trawl spring (May-June) survey in the NAFO Regulatory
Area of Divsions 3NO. All strata within the NRA were covered every year following the standard stratification.
Early surveys were completed to a depth of 732m and were extended to 1464 m in 1998. In 2003, this survey
was extended northwards to include strata in Diision 3L, but it has only been since 2006 that an adequate
coverage of 3L has been accomplished in this survéyhe EU-Spain survey washot completed in 3Nin 2020 or

3L in 2020- 2022.
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Figure 10.2. Redfish in Divisions 3LN: mean standardized survey biomass from the Canadian and
EU-Spain RV surveys. Indices were normalized to its mean of 20@®19.

Redfish bottom biomass from surveys in Disionso , . OAT AET AA x Al 1 AAIT T x AOAOACA 1
AAOI U ¢ mtmm8-2080s, most ikiliees begdh Ao show increases with each index peakingtive mid-

2010s. Since the mieR010s, there have been some conflicting signals between survey indices, however recent

trends among different surveys are difficult to determine due to coverage gaps in recent years and a lack of
appropriate conversion factorsfor the recent Canadian indicegFigure 10.2).

iii) Recruitment

Recruitment (abundancel5 -20 cm) has been below the longerm average since the mieR010sin all surveys,
with the exception of the 2023 EUSpain survey in 3L(Figure 10.4).
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Figure 10.4. Recruitment index anomalies of 3LN redfish (1820cm) from Canadian (DFENL)
spring and autumn and EUSpain 3L and 3N multispecies surveys.
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