























PLENARY SESSIONS 1-9

Report of the Standing Committee on Research and Statistics (SCRS)
(Hybrid/ Madrid (Spain) - 23-27 September 2024)

1. General remarks by the SCRS Chair and the Executive Secretary

The 2024 Meeting of the Standing Committee on Research and Statistics (SCRS), held in a hybrid format,
was opened on Monday, 23 September 2024 by Dr Craig Brown, Chair of the Committee. Dr Brown
welcomed all the participants to the annual meeting, both online and in person.

General remarks by the SCRS Chair, Dr Craig Brown

The SCRS Chair welcomed all participants, both online and in person, and expressed his appreciation for the
level of participation. The Chair noted the enormous volume of scientific work carried out during the year
and pointed out that this meant that this Committee had in front of it a large task to review this work and
to develop the consensus scientific advice to include in its annual report to the Commission. The Chair
expressed his confidence in the Committee and wished for all to have a good meeting.

The Chair highlighted some of the accomplishments of the Committee during 2024, noting that three stocks
were assessed, work was carried out towards the development of Candidate Management Procedures for
several stocks, and research in many areas was advanced. These accomplishments were only possible with
the support of the Secretariat. However, this level of effort overly strained the resources of both the
Secretariat and the CPC scientists, made more difficult by meetings added during the year to the official
calendar (e.g. for SCRS/Panel discussions, Ambassador sessions). Meeting the increasing needs of the
Commission for scientific review and advice cannot be sustained at these levels, without additional
resources provided to the Secretariat and increased science support from CPCs. Therefore, the Chair urged
the Committee to carefully consider the need for the meetings being requested, while taking into account
whether additional Ambassador sessions or SCRS/Panel meetings would be needed.

General remarks by the ICCAT Executive Secretary, Mr Camille Jean Pierre Manel

The ICCAT Executive Secretary, Mr Camille Jean Pierre Manel, addressed the meeting, welcomed all the
participants and congratulated all the scientists and the Secretariat staff who contributed to the work of the
SCRS throughout 2024 with significant progress. A specific reference was made to Prof. Pasquale Arena,
Sicilian marine researcher, who passed away in late 2023, for his substantial contributions to the Committee
for many years.

He noted in 2024, as in previous years, an increasing demand on the Secretariat, the main factor being the
number of meetings of all kinds in which it is involved. Although the SCRS decided to reduce the number of
meetings in an effort to lighten the calendar, Mr Manel reiterated an appeal that has been made over the
past few years to find a solution to the equation of limiting the number of meetings adequately, so as to
continue to improve the Secretariat and SCRS standards. In this respect, he noted that the present proposal
for the number of meetings and days of meetings is worrying, given the Secretariat's current resources, and
bearing in mind that throughout the year the actual number is always higher than that initially scheduled
by the SCRS.

The opening address of the Executive Secretary is contained in Appendix 1.

2. Adoption of agenda and arrangements for the meeting

The agenda was approved and is provided in Appendix 2. Full assessments were carried out this year on
blue marlin (BUM), yellowfin (YFT), and Mediterranean albacore (ALB-M). Additionally, intersessional
meetings were held for the Subcommittee on Ecosystems and Bycatch, Working Group on Stock Assessment
Methods (WGSAM), the Swordfish Species Group (including Management Strategy Evaluation (MSE)) and
the Bluefin Tuna Species Group. Additionally, there was a meeting of the Ad Hoc Working Group on
Coordination of Tagging Information, as well as one Intersessional Meeting of Panel 1 on Western Skipjack
MSE and another meeting of the Joint Experts Group on Climate Change that involved a high number of SCRS
delegates.
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The following scientists served as rapporteurs of the various species sections (agenda item 9) of the 2024
SCRS Report.

YFT - Yellowfin tuna S. Cass-Calay

BET - Bigeye tuna D. Die

SKJ - Skipjack tuna A. Davy (East), R. Sant’Ana (West)

ALB - Albacore H. Arrizabalaga (Atlantic), J. Ortiz de Urbina (Med.)

BFT - Bluefin tuna general  C. Brown (Coordinator), J. Walter (West), E. Rodriguez Marin (East)
BIL - Billfishes F.Ngom Sow

SWO - Swordfish K. Gillespie (Coord. and North), B. Mourato (South), G. Tserpes (Med.)
SMT - Small tunas C. N’Guessan

SMA - Shortfin mako R. Forselledo

BSH - Blue shark R. Forselledo

POR - Porbeagle R. Forselledo

SBF - Southern bluefin

The Secretariat served as rapporteur for all Agenda items.

3. Introduction of Contracting Party delegations

The Executive Secretary introduced the 39 Contracting Parties present at the 2024 meeting both online and
in person: Algeria, Barbados, Belize, Brazil, Canada, China (P.R.), Costa Rica, Céte d'Ivoire, Egypt, El Salvador,
European Union (EU), Gabon, Ghana, Guatemala, Guinea (Rep.), Honduras, Japan, Korea (Rep.), Liberia,
Mauritania, Mexico, Morocco, Nicaragua, Nigeria, Norway, Panama, Russian Federation, Sio Tomé e
Principe, Senegal, Sierra Leone, South Africa, Trinidad and Tobago, Tunisia, Tiirkiye, United Kingdom,
United States, Uruguay, Venezuela and Chinese Taipei. The List of Participants at the Species Groups
Meetings and the Plenary Sessions is attached as Appendix 3.

4. Introduction and admission of observers

Representatives from one Cooperating non-Contracting Parties, Entities, or Fishing Entities
(Chinese Taipei), four inter-governmental organizations (Agreement on the Conservation of Albatrosses
and Petrels (ACAP), General Fisheries Commission for the Mediterranean (GFCM), International Council for
the Exploration of the Sea (ICES) and Sargasso Sea Commission) and 14 non-governmental organizations
(Birdlife International (BI), Defenders of Wildlife, Deutsche Stiftung Meeresschutz/German Foundation for
Marine Conservation (DSM), Européche, Federation of European Aquaculture Producers (FEAP),
Federation of Maltese Aquaculture Producers (FMAP), Fishery Improvement Plan (FIP), International
Seafood Sustainability Foundation (ISSF), Manta Trust, Marine Stewardship Council (MSC), Pew Charitable
Trusts (PEW), Sharkproject International, The Ocean Foundation and The Shark Trust) were admitted as
observers and welcomed to the 2024 meeting of the SCRS (see Appendix 3).

5. Admission of scientific documents and presentations

As of 21 September 2024, a total of 152 scientific papers and 112 scientific presentations had been
submitted at the different SCRS meetings. The List of SCRS Papers and Presentations is attached as
Appendix 4.

Besides the scientific documents and presentations, there are 10 reports of 6 intersessional meetings,
2 subcommittee meetings and 2 Working Groups meetings, 53 Annual Reports from the Contracting Parties,
and non-Contracting Cooperating Parties, Entities and Fishing Entities, as well as various documents by the
Secretariat.
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6. Report of ICCAT Secretariat activities on statistics and science

The Secretariat summarized its activities, data reported, publications, website updates, and other
information contained in the 2024 Secretariat Report on Research and Statistics related to fisheries and
biological data submitted for 2024, which included revisions to historical data. The activities and
information included in this report refer to the period between 7 September 2023 and 1 September 2024
(the Reporting Period).

Regarding the activities conducted by the Secretariat in the most recent years, in addition to the normal
activities on statistics, publications, data funds management and others, the Secretariat dedicated
additional work to the preparation and attendance of SCRS meetings, as well as supporting the Commission
and SCRS Officers in planning the meetings and managing all related correspondence work and documents.
Moreover, it participated in stock assessment activities, and conducted extensive work related to
coordination and management of external support for the SCRS data collection and research programmes
and activities. The Secretariat’s participation in these programmes mainly consisted in both administrative
and scientific support, including the coordination and management of research proposals (managed
62 contracts), database management, fund administration, and oversight of auditory and accounting
responsibilities, as well as IT support for the programmes. As in the past, during 2024 the Secretariat
actively participated in all data collection and research programmes components. Finally, the Secretariat
highlighted the effort being made in the development of the ICCAT Integrated Online Management System
(IOMS), a system designed to manage online all the information associated with the ICCAT data
requirements in the future. This is a long-term project intended to entirely replace the current ICCAT data
management system.

A total of 57 ICCAT CPCs [53 Contracting Parties (CP), plus 4 Cooperating non-Contracting
Parties/Entities/Fishing Entities (NCC)] have reporting obligations to ICCAT. Costa Rica changed its status
from Cooperating to Contracting Party in 2024. For statistical purposes, this corresponds to a total of 75 flag
related CPCs (50 CP + 1 CP [15 EU Member States] + 1 CP [5 UK flag States] + 4 NCC) who have reported
information to ICCAT in recent years. The term “flag CPC” was adopted here to refer to those 75 flags.

Since the last provision of advice by the SCRS in September 2023, the Secretariat provided support to a total
of 35 meetings (SCRS, 19; Commission, 12; Commission/SCRS, 4), in which the staff were deeply engaged.
In addition to these, the Secretariat also provided support to 11 additional workshops/webinars.

The Secretariat has continued the series of periodic publications developed throughout the history of ICCAT,
which includes: completed publication of volume 80 (completed issues 1 to 10) and has already published
issues 1 to 8 of Volume 81 of the ICCAT Collective Volume of Scientific Papers; Part II of the Biennial Period
2022-2023, corresponding to Volume I (Commission meeting report), Volume II (SCRS Plenary meeting
report), Volume III (Annual Reports) and Volume IV (Secretariat reports) were already published
throughout 2024. Volume 49 of the Statistical Bulletin was published in an electronic version in
February 2024, which includes the catches and other statistics series for the period 1950 to 2022. All
documents presented to the SCRS are now published within the same year of their presentation in the [CCAT
Collective Volume of Scientific Papers.

Following a request regarding the update of Chapter 3 of the ICCAT Manual (Basic types of tuna fisheries),
in 2024 the Secretariat hired experts to revise the current sub-chapter 3.1.2 (Longline fishing). The updated
sub-chapter shall be presented to the SCRS in 2025.

The ICCAT website, in the three official languages of the Commission, continues to be updated and new tools
are being developed on a regular basis to provide better service to users. One of the major tasks associated
with the ICCAT website is the automatic and dynamic use of data from the IOMS system using the IOMS
public web services.

The former GBYP Assistant Coordinator, Ms. Stasa Tensek, in January 2024, became the new ICCAT Science
Officer.

Finally, references were made to international cooperation promoted by the Secretariat with several
international organization: FAO Coordinating Working Group on Fishery Statistics (CWP), Fisheries and
Resources Monitoring System (FIRMS), Aquatic Sciences and Fisheries Abstracts (ASFA), Global
Environment Fund (GEF), General Fisheries Commission for the Mediterranean (GFCM), International
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Council for the Exploration of the Sea (ICES), Western Central Atlantic Fishery Commission (WECAFC),
Mediterranean Advisory Council (MEDAC), Sargasso Sea Commission (SSC), Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES), and EU Regional Coordination Group Large
Pelagics (RCG LP).

Discussion

The Committee acknowledged and thanked the Secretariat for the extensive, efficient and hard work of the
Secretariat to deliver the SCRS requests, and keeping the usual standards under such an increasing heavy
workload.

The Committee also welcomed the proposal for collaboration between ICCAT and the GFCM, related to
research activities in the Mediterranean under the ecosystem, bycatch, and fisheries commonality and
monitoring activities. It was highlighted by Mediterranean CPCs the benefit of this agreement to facilitate
the integration of common activities within their national research activities especially for small pelagic
species. GFCM participants were welcomed to the upcoming ICCAT workshop on the impact of ICCAT
fisheries on sea turtles in the Mediterranean Sea, noting that the meeting’s objectives were already set and
work was progressing on specific tasks.

The Committee acknowledged and thanked Japan for their financial support to several capacity building
projects carried out throughout 2024. The Committee also thanked Japan for the new 5-year ICCAT /Japan
Capacity Building Assistance Project (Phase 3) that will start in December 2024.

7. Review of national fisheries and research programmes

The Annual Reports made available electronically included the information as submitted by CPCs which
could be reviewed and validated by the Secretariat by 25 September 2024. Further updates may be required
for the Commission, as some information may be pending validation or correction.

8. Reports of intersessional SCRS meetings

In 2023, the Committee agreed that the individual intersessional meeting summaries (previously contained
within this section 8) should no longer be included in the SCRS annual report. Any specific notes about any
particular intersessional meeting made by the Committee, would be included below this section and a
footnote added to the table below.

This table shows all Detailed Reports of the intersessional meetings held in 2024 (including links). These
Reports have been posted in the ICCAT Collect. Vol. Sci. Pap. Vol. 81 and in the ICCAT meetings webpage.


https://www.iccat.int/en/pubs_CVSP.html
https://www.iccat.int/en/Meetings.html

PLENARY SESSIONS 1-9

Item No. Detailed Report SCRS No.

8.1 Blue Marlin Data Preparatory Meeting SCRS/2024/001

8.2 SCRS Workshop SCRS/2024/011

8.3 Yellowfin Data Preparatory Meeting SCRS/2024/002

8.4 Intersessional Meeting of Bluefin Tuna Species Group SCRS/2024/003

8.51 Intersessional Meeting of Swordfish Species Group (including MSE) SCRS/2024/004

8.62 Mediterranean Albacore Data Preparatory and Assessment Meeting SCRS/2024/005
Meeting of the Working Group on Stock Assessment Methods
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8.7 (WGSAM) SCRS/2024/007

8.8 Blue Marlin Stock Assessment Meeting SCRS/2024/008

8.9 Meeting of the Joint Experts Group on Climate Change *

8.10 Meeting _of the Ad Hoc Working Group on Coordination of Tagging SCRS/2024/012
Information

8.11 Yellowfin Tuna Stock Assessment Meeting SCRS/2024/009

* This report will be published during 2025 in the ICCAT Biennial Report (Period 2024-2025, Part I).

9.

Executive Summaries on species

The Committee reiterated that in order to achieve a more rigorous understanding of these Executive
Summaries from a scientific point of view, the previous Executive Summaries should be consulted, as well
as the corresponding detailed reports which are published in the Collective Volume of Scientific Papers.

The Committee also pointed out that the texts and tables of these Summaries generally reflect the
information available in ICCAT immediately prior to the SCRS plenary sessions, since they were prepared
during the meetings of the Species Groups. Therefore, the catches reported to ICCAT during or after the
SCRS meeting cannot be included in these Summaries.

1 Specific note:

The Committee agreed that final SWO-N MSE results (item 14.3 and Appendix 9) will be presented to Panel 4 in October 2024 and
at the Commission meeting in November 2024. It was noted that the scope of SWO-N MSE work in 2025 (described in item 17.1.9)
will depend on feedback from the Commission. Following a request for clarification on SWO-N reference points, it was noted that
the Commission has adopted 0.4*SBwsy as an interim reference point for SWO-N (Rec. 17-02).

2 Specific notes:

It was clarified that the assessment considered a single stock for Mediterranean albacore in terms of biology parameters, fishery
statistics, and abundance indices.

The Committed highlighted the uncertainty in particular for the historical catch series, and that any new information from CPCs is
important to improve the evaluation.

It was clarified that the 20% or 10% biomass levels reported are simply indicative of the uncertainty in the projections, but not as
defined reference value, nor being proposed as reference limit for Mediterranean albacore. It was further noted that larval indices
are considered as proxies of spawning biomass of the stock, thus used in surplus production models.

3 Specific notes:

The Committee encouraged all CPCs to apply the Bycatch Estimation Tool (BYET) to estimate and report their discards and
methodology for the ICCAT statistic submissions as directed by Rec. 19-05. It was noted that BYET would work with any data, but
users need to review the model convergence, and the uncertainty associated with data provided as standard deviation or confidence
intervals. It was also noted that the SC-STAT needs to discuss how to include the associated uncertainty in the current ICCAT statistic
submission forms.

The Committee encouraged all Species Groups to apply the revised guideline for CPUE standardization at the data preparatory
meetings. It was clarified that this guideline is also applicable to the combined indices, e.g. YFT multi-national joint longline index,
that might need additional requirements.
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SMT-Table 2. Three 3 colour classification indicating the missing parameters by species and areas. Grey
squares represent the area where the species does not occur or is not exploited.

) Areas
Species code
MEDI NE SE NW SW
BLF out of range | out of range | out of range Miss Tmax, | Miss Tmax,
e e 8¢ | 750 and Fmb | T50 and Fmb
BLT miss L50, T50| miss a,b,
and Fmb Lmax Fmb
FRI
LTA Miss T50, Miss Fmb
fmb and T50
Miss T50,
BON
fmb
BOP Miss Fmb out of range
miss: Linf, K,
WAH f L
out of range t0, Tmax, T50
Miss Fmb
BRS out of range | out of range | out of range | Miss Fmb
KGM out of range | out of range | out of range Miss Fmb
SSM out of range | out of range | out of range
CER out of range | out of range | out of range
MAW out of range | out of range
DOL Miss Lmax, Miss Lmax,
T50 and Fmb T50 and Fmb
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SMT-Table 3. Summary of the current state of knowledge on the current stock status for small tunas in the
Atlantic Ocean and the Mediterranean. Results taken from Pons et al,, 2019a. Red indicates values below
reference levels (overfished) and green above reference values (not overfished).

Data limited Assessments

Last year assessed Length based Catch based Catch+Length
LBSPR LIME LBSPR DBSRA SSS LIME
Baibbat et
Ponsetal (2019a) al (2019) Pons et al. (2019b)
SPR SPR B/BMSY B/BMSY B/BMSY
LTA_SE 2014-2016
BON_NE 2014-2016
WAH_NW 2014-2016
WAH_NE 2014-2016
BON_Med 2014-2016
LTA_Med 2014-2016
LTA_NW 2014-2016
FRI_SE 2014-2016
FRI_NE 2014-2016
LTA_NE 2014-2016

SMT-Table 4. Summary of the Northwest Atlantic wahoo management strategy evaluation results for
selected MPs using the DLMtool package (Mourato et al., 2019). Color cells coding is used to denote if the
particular MP falls within acceptable performance metric criteria (green - acceptable and red - not
satisfied). Probability of not overfishing (PNOF; F<Fwmsy); probability of spawning biomass being higher than
half of spawning biomass at maximum sustainable yield (P50; SB>0.5 SBumsy); probability of spawning
biomass being higher than spawning biomass at maximum sustainable yield (P100; SB>SBwsy); probability
of average annual variability in yield being lower than 20% (AAVY; Prob. AAVY < 20%); probability of
average yield being higher than half of reference yield (LTY; Prob. Yield > 0.5 Ref. yield). Acceptable
management procedures were defined as those that supported PNOF>70%, P50>90%, P100>70%,
AAVY>50% and LTY>50%.

Management Procedures PNOF P50 P100 AAVY LTY
Length-based methods
LBSPR 0.74 0.93 0.65 0.120 0.86
minlenLopt1 0.75 0.95 0.72 0.110 0.83
matlenlim 0.75 0.96 0.74 0.095 0.81
Catch-based methods
AvC 0.70 0.95 0.76 0.630 0.78
cc1 0.71 0.95 0.76 0.640 0.76
SPMSY 0.81 0.98 0.86 0.110 0.43
DBSRA 0.61 0.98 0.81 0.450 0.74
Fishing effort control methods
curE 0.75 0.93 0.66 0.130 0.85
curE75 0.87 0.97 0.78 0.150 0.80
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Small tunas | Cumulative Task 1 catches by species
180,000 180,000

160,000 | - 160,000
140,000 140000 Species
BLF - Thunnus atlanticus
. BLT - Auxis rochei
120,000 120,000
BON - Sarda sarda
BOP - Orcynopsis unicolor
—
% 100,000 100,000 BRS - Scomberamorus brasiliensis
E . CER - Scomberomorus regalis
£
g 80,000 80.000 FRI - Auxis thazard
. KGM - Scomberomorus cavalla
. LTA - Euthynnus alletteratus
60,000 60,000 3
. MAW - Scomberomorus tritor
SSM - Scomberomorus maculatus
40,000 40.000 . WAH - Acanthocybium selandri
20,000 20,000

0+ T T T T T 0
1950 1970 1980 2010 2023
1980 1980 2000 2020
Year

SMT-Figure 1. Estimated landings (t) of small tunas (combined) in the Atlantic and Mediterranean,
1950-2023. The data for the last three years are incomplete.

a)
BON (Sarda sarda) | Cumulative Task 1 catches by region
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Stock
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MED

Catches (1)
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Year

b)

FRI (Auxis thazard) | Cumulative Task 1 catches by region
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20,000 4
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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0

31,000
30,000

LTA (Euthynnus alletteratus) | Cumulative Task 1 catches by region
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d)

KGM (Scomberomorus cavalla) | Cumulative Task 1 catches by region
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Catches (t)

1960 1980 2000 2020
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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e)

SSM (Scomberomorus maculatus) | Cumulative Task 1 catches by region
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10,000+

Stock
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Catches (t
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Year

BLT (Auxis rochei) | Cumulative Task 1 catches by region

Catches (t)

1960 1980 2000 2020
Year

SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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g)

BRS (Scomberomorus brasiliensis) | Cumulative Task 1 catches by region
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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i)

WAH (Acanthocybium solandri) | Cumulative Task 1 catches by region
18,000

18,000

16,000 4 - 16.000

14,000 + - 14,000

12,000 4 -12.000

£ 10,0004 - 10,000

@ Stock

o

F=

: W
©

S 80004

- 8,000

8,000 - 6,000

4,000+ 4,000

2,000 2,000

0+
1968
1970 1980 2010

2023
Year

j)
BLF (Thunnus atlanticus) | Cumulative Task 1 catches by region
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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SMT-Figure 3a. Length distributions and reference points by species and Atlantic region for version 4 of
Task 2 size data. The horizontal lines show the reference points i.e. asymptotic length (L), length at 50%
mature (Lso) and two estimates of the size at which a cohort reaches its maximum biomass (Lorr) and its
proxy (2/3~Ls). The bars show the length distributions, i.e. median, interquartiles (5%, 95%).
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SMT-Figure 3b. Length distributions and reference points by species and Atlantic region for version 4 of
Task 2 size data. The horizontal lines show the reference points i.e. asymtopic length (L)), length at 50%
mature (L) and two estimates of the size at which a cohort reaches its maximum biomass (Lopr) and its
proxy (2/3~Ls). The bars show the length distributions, i.e. median, interquartiles (5%, 95%).

181



ICCAT REPORT 2024-2025 (1)

Maorth South
s e
0.75- e o . . =
= *
0.25- o | %
o*
-!
0.75- =
‘.. s o @ %
=P Suge S0 e
] LY
025 . - 8 6%0aeteee Satugene® 0oy
» — r . -
. 2 ga™* anly
0.75- * . . o . o. .. -‘. -....o. - =
o . ® e . s " E
0.25= - & .-“-
[ b [ ]
0.75- §
% 0.25- . E.
T T —
n
=l
o 0.75-
| . | 2
.
0.25- ooot .
. see
.
w
0.75- g
0.25- 2
[
0.75= . . L 0. " o
S G S e -~ a E_
0.25- . *s " . o,
T R o
=
0.75- o
. . . - L] g
0.25- s L. " . . &
__sseme 000" seees ** 0% j00m00e™ g0t Lottt o,

Year

SMT-Figure 4a. Proportion of length distributions greater than Lopr by species and Atlantic region. 50% is
used as a target reference point and so catches where the proportions of individuals greater than Lopr is
>25% and <75% are coloured green.
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SMT-Figure 4b. Proportion of length distributions less than Lso by species and Atlantic region; 40% is used
as a limit reference point and so when the proportion of individuals less than Lso is >40% is coloured red.
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9.15 BSH - Blue shark

A stock assessment for blue shark (Prionace glauca) was conducted for both Atlantic stocks in 2023 through
a process that included the Blue Shark Data Preparatory Meeting (hybrid/Olhdo, Portugal, 17-21 April 2023)
and the Blue Shark Stock Assessment Meeting (hybrid/Madrid, Spain, 17-21 July 2023). The complete
description of the stock assessment process and the development of management advice is found in the Report
of the 2023 Blue Shark Data Preparatory Meeting (ICCAT, 2023c) and the Report of the 2023 Blue Shark
Stock Assessment Meeting (ICCAT, 2023d). The previous Blue Shark Stock Assessment Session was held in
Lisbon, Portugal, 27-31 July 2015 (ICCAT, 2016).

BSH-1. Biology

Blue shark is a large pelagic shark that shows a wide geographic distribution in all oceans, from tropical to
temperate waters worldwide, between 622 N and 542 S. It is distributed mainly in waters with temperatures
ranging between 122C and 202C, although it can be found in a greater temperature range. Temperature
preference is related to size and sex, and relative abundance decreases in equatorial waters and increases
with latitude.

The blue shark is placental viviparous and has an average litter size of 35 individuals. Although high
uncertainty regarding their biology remains, available life history traits (slow growth, late maturity and
small litter size compared to teleosts) indicate that they are vulnerable to overfishing. A behavioral
characteristic of this species is their tendency to segregate temporally and spatially by size and/or sex,
during feeding, mating-reproduction, gestation and birth processes.

Tagging studies have suggested that they exhibit large-scale migratory behaviour and periodic vertical
movement, but the lack of information on some components of the populations precludes a complete
understanding of their distribution/migration pattern by ontogenetic stage and in some cases identifying
their pupping/mating grounds. Although being one of the most well-know species, numerous aspects of its
biology (such as natural mortality or steepness) are still poorly understood, particularly for some regions,
which contributes to increased uncertainty in quantitative and qualitative assessments.

BSH-2. Fishery indicators

Reviews of the shark database resulted in recommendations to improve data reporting on shark catches.
While reported and estimated catches for blue shark are still generally subject to higher levels of
uncertainty than the major tuna stocks, they have been considered sufficiently complete for the purpose of
stock assessment.

Due to the broad geographical distribution of blue shark in the Atlantic Ocean, in coastal and off-shore areas,
this species is available to a large number of fisheries (mainly longline) and fishing countries. Total estimate
catches of blue shark for the North and South Atlantic stocks are presented in BSH-Table 1 and
BSH-Figure 1. For the 2015 blue shark stock assessment, a reconstruction process of historical catches of
blue shark was done by expert scientists from each CPC, using the most appropriate methodology for each
case. Considerable differences between reported and reconstructed catches were noted for years prior to
2000 for the northern stock and prior to 2010 for the southern stock. After the years 2000 and 2010 for the
northern and southern stocks, respectively, the reconstructed time series matches the reported Task 1 time
series reasonably well. The reconstructed time series is still considered the best available estimations of
catches for the northern and southern stocks. The Committee agreed during the 2023 blue shark stock
assessment to submit those estimates for approval at the Subcommittee on Statistics for the inclusion in the
official Task 1 nominal catch data.

Catches of both stocks of blue shark have had an increasing trend since early 1970s (BSH-Figure 1). Peak
of reported catches for the North Atlantic corresponds to year 2016, with 44,085 t, and for the South Atlantic
corresponds to year 2019, with 38,508 t (BSH-Table 1). The more recent reported catches in the North
have decreased until 2022 (21,999 t) to increase slightly in 2023 (24,773 t), while captures in the South
have increased steadily until 2019 (38,508 t) before decreasing every year until 2023 (30,602 t). Reported
catches of blue shark in the Mediterranean still remain scarce, with a peak of 737 tin 2016 (BSH-Table 1).
The Committee encourages CPCs fishing in the Mediterranean to submit their blue shark data.
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Multiple standardized CPUE data series for blue shark were presented and evaluated during the 2023 Data
Preparatory Meeting. For the North Atlantic stock eight indices of abundance were used (EU-Spain,
EU-Portugal, Japan, Morocco, Venezuela, United States early and late, and Chinese Taipei), and six for the
South (EU-Spain, Japan time blocks 1 and 2, a combined Brazil and Uruguay index, time blocks 1 and 2, and
Chinese Taipei) (BSH-Figure 2).

BSH-3. State of the stocks
The 2023 Blue Shark Stock Assessment was conducted for the northern and southern Atlantic stocks only.

The 2023 Blue Shark Stock Assessment was conducted using two modeling approaches, Just Another
Bayesian Biomass Assessment (JABBA), and integrated statistical assessment model, Stock Synthesis (SS3).
Different model formulations considered to be plausible representations of the stock dynamics were used
to characterize stock status. A more detailed description of the assessment is contained in the Report of the
2023 Blue Shark Stock Assessment Meeting (ICCAT, 2023d).

The Committee acknowledged the progress made for the 2023 blue shark assessment, with the
improvements on the implementation of SS3 for the North stock, and the implementation for the first time
for the South stock.

North Atlantic blue shark

Based on the combined results from the two stock assessment model platforms (SS3 and JABBA), the North
Atlantic blue shark stock in 2021 was at the Busy level (Bzo21/Bwmsy = 1.00, with 95% confidence interval:
0.75-1.31) and was not experiencing overfishing (Fzo21/Fmusy = 0.70, with a 95% confidence interval:
0.50-0.93) (BSH-Figure 3). The estimated joint MSY was 32,689 t (the geometric mean of both models, with
a 95% confidence interval range of 30,403-36,465 t).

The joint Kobe phase plot indicates that there is a 49.6% probability that the stock currently falls within the
yellow quadrant (overfished but not subject to overfishing), a 49.7% probability that the stock falls within
the green quadrant (not overfished not subject to overfishing), and less than a 1% chance that it is in the
red (overfished and subject to overfishing) or orange quadrants (not overfished but subject to overfishing)
(BSH-Figure 4).

South Atlantic blue shark

Based on the combined results from the two stock assessment model platforms (SS3 and JABBA), the South
Atlantic blue shark stock in 2021 was not overfished (Bzo21/Bmsy = 1.29, with 95% confidence interval:
0.89-1.81) but is undergoing overfishing (Fzo21/Fusy = 1.03 with 95% confidence interval: 0.45 - 1.55)
(BSH-Figure 5). The combined joint MSY was 27,711 t (geometric mean of both models, with 95%
confidence interval range of 23,128 - 47,758 t).

The joint Kobe phase plot indicates that there is a 46.5% probability that the stock currently falls within the
orange quadrant (not overfished but subject to overfishing), a 44.7% probability that the stock falls within
the green quadrant (not overfished not subject to overfishing), and 8.02% probability of being in the red
quadrant (overfished and subject to overfishing), with less than 1% chance that it is in the yellow quadrant
(overfished but not subject to overfishing) (BSH-Figure 6).

BSH-4. Outlook
Based on the results obtained during the 2023 stock assessment, the Committee agreed to conduct

stochastic stock status projections based on both the selected JABBA and SS3 Reference cases for both North
and South Atlantic blue shark stocks, giving equal weighting to each model platform.
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As the official reported blue shark Task 1 nominal catches for 2022 were not available at the time of the
stock assessment meeting, the Committee agreed to use the average mean catch value of 2019-2021 in
Task 1 nominal catches as the best estimate of the 2022 and 2023 expected catches. The estimated value
for catches in 2022 and 2023 for the North Atlantic stock was 23,418 t and for the southern stock it was
34,983 t. These values were reviewed with the official catch reports at the species group meeting in
September 2023 to evaluate if the catch assumptions for 2022 for both stock projections need further
refinement. As estimated values for both stocks were above, but not much, the reported captures, the
Committee considered that there was no need to modify projections.

North Atlantic blue shark

Projections were conducted for a range of fixed catches for the period 2024 to 2033. Eleven catch scenarios
were applied, starting in a zero-catch scenario, and in intervals of 2,500 t from 20,000 t to 40,000 t, also
including the estimated combined MSY level 32,689 t (BSH-Table 2). Additional information on projection
settings is described in the Report of the 2023 Blue Shark Stock Assessment Meeting (ICCAT, 2023d).

The annual trends of the relative B/Bmsy and F/Fumsy stochastic projections of the current combined stock
status for North Atlantic blue shark stock are presented in BSH-Figure 7. Projections indicated that future
constant catches at or above 35,000 t would result in fishing mortality above Fusy.

There is a transition period in the projections (2025-2029) where, the stock’s probability of being in the
green quadrant will decline and then will begin increasing (BSH-Table 2). This transition period may reflect
the age structure and recent predicted average recruitment trends.

South Atlantic blue shark

Projections were conducted for a range of fixed catches for the period 2024 to 2033. Ten catch scenarios
were applied, starting in a zero-catch scenario, and in intervals of 2,500 t from 15,000 t to 32,500 t, also
including the estimated combined MSY level 27,711 t (BSH-Table 3). Additional information on projection
settings is described in the Report of the 2023 Blue Shark Stock Assessment Meeting (ICCAT, 2023d).

The annual trends of the relative B/Bmsy and F/Fumsy stochastic projections of the current combined stock
status for South Atlantic blue shark stock are presented in BSH-Figure 8. If current catch levels (average of
2019-2021) of about 35,000 t are maintained, the stock is expected to rapidly decline in biomass, with a
risk of falling below 20% of the estimated Busy reference level in a few years (BSH-Table 4).

BSH-5. Effect of current regulations

For the northern stock, Rec. 23-10 was adopted in 2023 with an annual TAC of 30,000 t. It set annual catch
limit for certain CPCs (EU 24,449 t, Japan 3,012 t, Morocco 1,644 t, United Kingdom 25 t). Other CPCs were
requested to maintain their catches below the level of their highest annual catches over the last ten years.
This Recommendation repeals and replaces Rec. 21-10, and Rec. 19-07.

For the South Atlantic stock of blue shark, the Commission adopted Rec. 23-11, which in paragraph 2
established a catch limit of 27,711 t. It set annual catch limit for certain CPCs (EU 17,405 t, Brazil 3,481 t,
Namibia 3,238 t, Japan 1,520 t, Chinese Taipei 867 t). All other CPCs shall endeavour to maintain or reduce
their catches. The Committee noted that it appears that since the implementation of a TAC for the North
Atlantic stock, catches have increased in the South Atlantic (BSH-Figure 1). Since 2018, reported catches
for the South Atlantic stock have been over the TAC set by Rec. 19-08, with average catches of 32,917 t for
the period 2020-2022. However, trends in catches of the most recent years appear to be decreasing
(30,602 tin 2023).
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BSH-6. Management recommendations

The results from the 2023 stock assessment showed that while the 2022 realized catch (22,057 t) for the
North Atlantic stock will maintain the stock in the green quadrant of the Kobe plot with a high probability,
the Committee noted that the current TAC (39,102 t) would have a very low probability (3%) of maintaining
the stock in the same quadrant by 2033. Therefore, the Committee recommends that the Commission
reduces the current TAC to catch levels that will maintain the stock in the green quadrant of the Kobe plot
with a high probability (see BSH-Table 2). The Commission established a TAC of 30,000 t for North Atlantic
blue shark (Rec. 23-10).

The results from the 2023 stock assessment showed that the 2021 South Atlantic blue shark stock status
was estimated not to be overfished but undergoing overfishing. Recent catches (2019-2021; 34,983 t mean
catch) are above the highest catch scenario used in the Kobe II Strategy Matrix and are not sustainable in
the long term. Constant catches of 32,500 t (the highest constant catch scenario in the Kobe matrix) only
have a 28% probability of being in the green Kobe quadrant by 2033. The Committee indicates that catches
0of 27,711 t (the estimated 2021 MSY) or less will immediately stop overfishing and will keep in stock in the
green quadrant of the Kobe plot with atleasta 54% probability (BSH-Table 3). The Commission established
a TAC of 27,711 t for the South Atlantic blue shark (Rec. 23-11).

NORTH ATLANTIC BLUE SHARK SUMMARY TABLE

Current Yield (2023) 24,773 ¢
Maximum Sustainable Yield (MSY) 32,689t (30,403 - 36,465 t)?
Relative Biomass Bz021/Bwmsy 1.00 (0.75 - 1.30)3
Relative Fishing Mortality F2021/Fmsy 0.70 (0.50 - 0.93)*
Stock Status (2021) Overfished No
Overfishing® No
Management measures in effect: Rec. 23-10

Rec. 04-10, Rec. 07-06

1Task 1 catch as of 22 September 2024.

2Geometric mean of both models, SS3 and JABBA, with a 95% confidence interval.

3 Median from SS3 and JABBA, with a 95% confidence interval.

4 Combined result of SS3 multi-variate lognormal iterations and JABBA posterior. Median and 95% confidence interval in brackets.
5 The probability of being overfished is 50%.

SOUTH ATLANTIC BLUE SHARK SUMMARY TABLE

Current Yield (2023) 30,602 1

Maximum Sustainable Yield (MSY) 27,711t (23,128 - 47,758 t)2
Relative Biomass Bz021/Bmsy 1.29 (0.89 - 1.81)3

Relative Fishing Mortality F2021/Fwmsy 1.03 (0.45 - 1.55)*

Stock Status (2021) Overfished No

Overfishing Yes

Management measures in effect: Rec. 23-11
Rec. 04-10, Rec. 07-06

1Task 1 catch as of 22 September 2024.

2Geometric mean of both models, SS3 and JABBA, with a 95% confidence interval.

3 Combined results from both models, SS3 and JABBA, with a 95% confidence interval.

4Combined result of SS3 multi-variate lognormal iterations and JABBA posterior. Median and 95% confidence interval in brackets.
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BSH-Table 1. Estimated catches (t) of blue shark (Prionace glauca) by area, gear, and flag.
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BSH-Table 2. Kobe II Strategic Matrices for the North Atlantic blue shark stock combined models: a) the
probability that overfishing is not occurring (F<Fwmsy); b) the probability that the stock is not overfished
(B=Bwmsy); and c) the joint probability of being in the green quadrant of the Kobe plot (i.e., F< Fusy and
B=Buwsy). The constant catch scenario of 32,689 tons corresponds to the estimated MSY.

a) Probability F<Fumsy.
Catch (t

] 100% 100% 100% 100% 100% 100% 100% 100%
pA00  100% 100% 100% 100% 100% 100% 100% 100%
pyRIMd  99% 99% 99% 100% 100% 100% 100% 100%
PRI 95% 96% 96% 97% 98% 98% 99% 99%
yYEMd  87% 87% 88% 89% 90% 92% 93% 94%
30000
32500 62% 60% 59% 59% 59% 59% 59% 59% 59% 59%
32689  61% 59% 58% 57% 58% 58% 58% 58% 58% 57%
35000 50% 47% 44% 43% 41% 39% 38% 37% 36% 35%
37500 40% 35% 31% 27% 24% 21% 19% 17% 15% 14%
40000 31% 24% 19% 14% 11% 8% 7% 5% 4% 4%

b) Probability B=Bumsy.
Catch (t 2024

0 100% 100% 100% 100% 100% 100%
20000 59% 58% 84% 91% 95% 97% 98%
22500 58% 56% 59% 90% 93% 95%

25000 56% 53% 55% 82% 86% 88%
27500 55% 51% 52%
30000 54% 49% 50% 53% 58% 61% 63% 65% 67% 68%
32500 53% 48% 47% 49% 51% 53% 53% 54% 54% 54%
32689 53% 47% 46% 48% 50% 52% 53% 53% 53% 53%
35000 53% 46% 44% 43% 44% 43% 42% 41% 40% 38%
37500  52% 44% 40% 38% 35% 33% 30% 27% 24% 22%
40000 51% 42% 36% 32% 27% 22% 18% 15% 13% 10%

c) Probability F<Fusy and B=Bwsy.
Catch (t 2025

0 100% 100% 100% 100% 100% 100%
20000 84% 91% 95% 97% 98%
22500 90% 93% 95%

25000 82% 86% 88%
27500
30000 53% 49% 50% 53% 57% 60% 63% 65% 66% 67%
32500 51% 47% 46% 47% 49% 51% 51% 52% 52% 53%
32689 50% 46% 46% 47% 49% 50% 51% 51% 51% 51%
35000 46% 42% 40% 39% 38% 37% 36% 35% 34% 33%
37500 38% 33% 29% 26% 23% 21% 19% 17% 15% 14%
40000 30% 23% 18% 14% 11% 8% 7% 5% 4% 3%
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BSH-Table 3. Kobe II Strategic Matrices for the South Atlantic blue shark stock combined models: a) the
probability that overfishing is not occurring (F<=Fwmsy); b) the probability that the stock is not overfished
(B>=Bwmsy); and c) the joint probability of being in the green quadrant of the Kobe plot (i.e., F<= Fusyand B>=
Bwmsy). The constant catch scenario of 27,711 t corresponds to the estimated MSY.

a) Probability F<Fusy.
Catch (t

2025

] 100% 100% 100% 100% 100% 100% 100% 100% 100%
IR 100% 100% 100% 100% 100% 100% 100% 100% 100%
IWBIMd  98% 99% 99% 99% 99% 99% 100% 100% 100%
P 95% 96% 97% 97% 97% 97% 98% 98% 98%
AR 89% 90% 91% 91% 91% 91% 91% 92%  92%
PRI 80% 81% 80%
27500  70% 69% 68% 66% 65% 64% 62% 61% 60% 59%
27711 69% 68% 67% 65% 63% 62% 61% 60% 59% 58%
30000 58% 57% 54% 52% 50% 48% 47% 45% 44% 43%
32500 47% 45% 42% 40% 37% 36% 34% 33% 32% 32%

b) Probability B=Bwsy.

Catch (t 2024
0 99% 100% 100% 100% 100% 100% 100% 100%
15000 89% 93% 95% 97% 98% 99% 99% 99%
17500 86% 90% 92% 94% 95% 96% 97% 97%
20000 83% 86% 88% 89% 90% 91% 92% 93%
22500 81% 82% 82% 83% 84% 84% 85%
25000
27500 69%
27711 69%
30000 67% 63% 60% 57% 54% 52% 50% 48% 47%
325000 68% 62% 57% 52% 48% 45% 42% 40% 3% 38%
c) Probability F<Fmsy and B=Bwsy.
Catch (t 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 99% 100% 100% 100% 100% 100% 100% 100%
15000 89% 93% 95% 97% 98% 99% 99% 99%
17500 86% 90% 92% 94% 95% 96% 97% 97%
20000 83% 86% 88% 89% 90% 91% 92% 93%
22500 81% 82% 82% 83% 84% 84% 85%
25000
27500 68% 68% 67% 65% 63% 61% 59% 59% 54% 53%
27711 67% 67% 66% 63% 61% 60% 58% 56% 55% 54%
30000 58% 57% 54% 51% 49% 47% 44% 43% 41% @ 40%
32500  47% 45% 42% 39% 37% 34% 32% 31% 29% 28%

BSH-Table 4. Table Percent of the model runs that resulted in B levels <20% of Bmsy during the projection
period for a given catch level for the South Atlantic blue shark stock.

Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
15000 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
17500 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
20000 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
22500 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
25000 0% 0% 0% 0% 0% 0% 1% 1% 1% 1%
27500 0% 0% 0% 0% 1% 1% 1% 1% 2% 3%
27711 0% 0% 0% 0% 1% 1% 1% 2% 2% 3%
30000 0% 0% 0% 1% 1% 1% 2% 3% 5% 6%
32500 0% 0% 0% 1% 2% 3% 5% 8% 11% 16%

191



ICCAT REPORT 2024-2025 (1)

BSH | Task 1 and rebuilt catches by stock vs. TAC
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BSH-Figure 1. Blue shark (BSH) catches up to 2023 of both stocks (BSH-N in red, BSH-S in green) reported
to ICCAT (Task 1) and the rebuilt catch series estimated by the Committee.
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BSH-Figure 2. Standardized indices of abundance of blue shark for the northern stock (upper) and the
southern stock (lower). All the indices shown were used in the 2023 stock assessments of North and South
Atlantic blue shark (BSH) stocks.
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BSH-Figure 3. Estimated annual trends for the northern stock from JABBA (orange lines) and Stock
Synthesis (green lines) for B/Bmsy (JABBA) or SSB/SSBwmsy (Stock Synthesis) (upper panel), and F/Fumsy
(lower panel) with 95% confidence interval.

F/Fusy

0.0 0.5 1.0 1.6 2.0 25
B/BMSY

BSH-Figure 4. Joint Kobe phase plot from JABBA and Stock Synthesis for the North Atlantic blue shark stock.
Solid black dots and solid line indicate the stock status trajectory, with the blue dot indicating the terminal
year (2021), grey dots are the interactions from each model for the terminal year with the marginal

distributions plotted in the lateral axis.
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BSH-Figure 5. Estimated annual trends for the southern stock from JABBA (orange lines) and Stock
Synthesis (green lines) for B/Bmsy (JABBA) or SSB/SSBwmsy (Stock Synthesis) (upper panel), and F/Fusy
(lower panel) with 95% confidence interval.

F/Fusy

B/Busy

BSH-Figure 6. Joint Kobe phase plot from JABBA and Stock Synthesis for the South Atlantic blue shark stock.
Solid black dots and solid line indicate the stock status trajectory, with the blue dot indicating the terminal
year (2021), grey dots are the interactions from each model for the terminal year with the marginal
distributions plotted in the lateral axis.
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BSH-Figure 7. Projections for B/Bwmsy and F/Fusy based on both Stock Synthesis and JABBA reference cases
for North Atlantic blue shark stock for various levels of future constant catch ranging from 20,000 - 40,000 t,
including a zero-catch scenario starting in 2024. The initial catch for the years 2022-2023 was set to
23,418 t, which is the average catch of the recent three years (2019-2021). The projections were run until
2033 (10 years).

Catch(t)
— 0
— 15000
— 17500
20000
22500
25000
27500
27711
—— 30000
— 32500

2022 2024 2026 2028 2030 2032 2022 2024 2026 2028 2030 2032
Year Year

BSH-Figure 8. Projections for B/Bmsy and F/Fusy based on both Stock Synthesis and JABBA reference cases
for South Atlantic blue shark stock for various levels of future constant catch ranging from 15,000-32,500 t,
including a zero-catch scenario starting in 2024. The initial catch for the years 2022-2023 was set to
34,983 t, which is the average catch of the recent three years (2019-2021). The projections were run until
2033 (10 years).
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9.16 SMA - Shortfin mako

Both shortfin mako (Isurus oxyrinchus) stocks, North and South Atlantic, were assessed in 2017
(ICCAT, 2017€). In 2019, an intersessional meeting (ICCAT, 2020d) was held to update projections on the
North Atlantic shortfin mako (Isurus oxyrinchus) stock based on the 2017 stock assessment.

SMA-1. Biology

Shortfin mako is a large pelagic shark that shows a wide geographic distribution, from tropical to temperate
waters worldwide. Shortfin mako is an aplacental viviparous shark, with oofagy, which limits its fecundity
to an average litter size of around 12 but increases the probability of survival of their young. Although there
is still high uncertainty regarding its biology, available life history traits (slow growth, late maturity and
small litter size) indicate that it is vulnerable to overfishing. A behavioral characteristic of this species is its
tendency to segregate temporally and spatially by size and/or sex, during feeding, mating-reproduction,
gestation and birth processes. Tagging studies have suggested that it exhibits large-scale migratory
behaviour and periodic vertical movement, but the lack of information on some components of the
populations precludes a complete understanding of its distribution/migration pattern by ontogenetic stage
and in some cases identifying its pupping/mating grounds. Numerous aspects of the biology of this species
are still poorly understood or completely unknown, particularly for some regions, which contributes to
increased uncertainty in quantitative and qualitative assessments.

SMA-2. Fishery indicators

Earlier reviews of the shark database resulted in recommendations to improve data reporting on shark
catches. Though global statistics on shortfin mako shark catches included in the database have improved,
they are still insufficient to permit the Committee to provide quantitative advice on stock status for most
stocks with sufficient precision to guide fishery management toward optimal harvest levels. While reported
and estimated catches for shortfin mako are still generally subject to higher levels of uncertainty than the
major tuna stocks, they have been considered sufficiently complete for the purpose of quantitative stock
assessment, and are provided in SMA-Table 1 and SMA Figure 1.

The CPUE series available for the 2017 shortfin mako stock assessments showed decreasing trends since
approximately 2010 for the North Atlantic stock and generally increasing trends since approximately 2008
for the South Atlantic stock (SMA-Figures 2 and 3).

SMA-3. State of the stocks

The 2017 assessment of the status of North and South Atlantic stocks of shortfin mako shark was conducted
with updated time series of relative abundance and annual Task 1 catches (C1), life history, and with the
inclusion of length composition data. An alternative series of catch data based on ratios of shark catches to
catches of the main target species (C2) was also estimated and used in the assessments. The results obtained
in this evaluation are not comparable to those obtained in the last assessment conducted in 2012
(ICCAT, 2013) because the input data and model structures have changed significantly: the catch time series
are different (1950-2015 for the 2017 assessment and 1971-2010 for the 2012 assessment) and were
derived using different assumptions; the catch per unit effort (CPUE) series in the North have been
decreasing since 2010 (the last year in the 2012 assessment models); some of the biological inputs have
changed (growth curve, natural mortality at age) and some are now sex specific for the North; with the new
biological inputs the intrinsic rate of population growth (rmax) for the North Atlantic used to construct prior
distributions is now about half that used in the 2012 assessment; and additional length composition data
also became available for the North. Additionally, in 2012 only a Bayesian production model (BSP1) and a
catch-free age structured production (CFASPM) model were used, whereas more modeling platforms that
more fully use the data available were explored in the current assessment (BSP2JAGS (Just Another Gibbs
Sampler emulating the Bayesian production model), JABBA (Just Another Bayesian Biomass Assessment),
Cwmsy (Catch at MSY), and SS3 (Stock Synthesis 3)). Itis the Committee’s view that the 2017 stock assessment
represents a significant improvement in our understanding of current stock status, for North Atlantic
shortfin mako in particular. In particular, the production models assuming both observation and process
errors fit the indices of abundance considerably better than models assuming only observation errors as
used in the 2012 stock assessment.
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For the North Atlantic stock, results of nine stock assessment model runs were selected to provide stock
status and management advice. Although all results indicated that stock abundance in 2015 was below Busy,
results of the production models (BSP2JAGS and JABBA) were more pessimistic (B/Bmsy deterministic
estimates ranged from 0.57 to 0.85) and those of the age-structured model (SS3), which indicated that stock
abundance was near MSY (SSF/SSFusy = 0.95 where SSF is spawning stock fecundity), were less pessimistic.
F was overwhelmingly above Fusy (SMA-Figure 4), with a combined 90% probability from all the models
of being in an overfished state and experiencing overfishing (SMA-Figure 5).

For the South Atlantic stock, 4 assessment model runs (2 BSP2JAGS runs and 2 Cmsy runs) were considered
to provide stock status and management advice. The combined probability of the stock being overfished
was 32.5% and that of experiencing overfishing was 41.9% (SMA-Figure 6). The combined probabilities
from all the models of being in the red, yellow, and green quadrants of the Kobe plot are provided in
SMA-Figure 7. Based on the diagnostics of model performance, the estimates of unsustainable harvest rates
appear to be fairly robust at this stage whereas the biomass depletion and B/Bwmsy estimates must be treated
with caution. The Committee considers results for the South Atlantic to be highly uncertain owing to the
conflict between catch and CPUE data. For both stocks, the CPUE series generally showed a trend similar to
that of the catches, particularly the South Atlantic stock, which was problematic for the stock assessments
based on production models.

SMA-4. Outlook

In 2017, projections could only be carried out with the BSP2JAGS production model for the North Atlantic
and no projections could be conducted for the South Atlantic due to the uncertainty in stock status. The
Committee noted that the Kobe II strategy matrices presented in 2017 may not reflect the full range of
uncertainty in the outlook because projections were not carried out with SS3 due to technical reasons and
because the model was still under development. In 2019, projections for the North Atlantic were carried
out with Stock Synthesis only. The Committee noted that because the fishery mainly focuses on juvenile
animals, the production models (BSP2JAGS and others) are only tracking juvenile abundance and thus the
projections are not informative about trends in the mature population, which would lag behind the trends
in the exploitable population by the number of years it takes new recruits to reach maturity.

The Committee combined the Stock Synthesis status results from two runs that were reflective of different
productivity hypotheses (run 1 and run 3) for making projections (SMA-Figure 8). Projections were carried
out to 2070 because they incorporate two generation times. Run 1 was added because the Committee
recognized that it incorporates another hypothesis on the productivity of the stock (expressed through a
different stock-recruit relationship) more in line with some of the production model estimates of
productivity, but unlike production models, it can incorporate the necessary time lag effects caused by gear
selectivity and the maturity of the stock. The projection results from the combined models showed that
(SMA-Table 2): i) a zero total allowable catch (TAC) will allow the stock to be rebuilt and without
overfishing (in the green quadrant of the Kobe plot) by 2045 with a 53% probability; ii) regardless of the
TAC, the spawning stock fecundity will continue to decline until 2035 before any increases can occur owing
to the time it takes juveniles to reach maturity; iii) to be in the green quadrant of the Kobe plot with at least
60% probability by 2070, the realized TAC has to be 300 t or less; and iv) a TAC of 700 t would end
overfishing immediately with a 57% probability, but it would only have a 41% probability of rebuilding the
stock by 2070. Although there is large uncertainty in the future productivity assumption for this stock, the
projections show that there is a long lag time (ca. 20 years) between when management measures are
implemented and when stock size starts to rebuild due to the biology of the species.

SMA-5. Effect of current regulations

The Commission adopted Rec. 17-08, which aims to reduce the fishing mortality to end overfishing of the
northern stock of shortfin mako. It does this by strengthening data collection (including collection of
statistics on discards, biological parameters, weight of landing products, etc.) and establishing regulatory
options (including promoting fish releases in a manner that increases survival, establishing minimum sizes,
etc.) for ICCAT CPCs. In response to this recommendation several CPCs have adopted national regulations.
Rec. 17-08 was reviewed by the Commission in 2019.
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The Committee conducted projections incorporating different hypotheses about stock productivity which
suggested that the stock could rebuild to the biomass that supports MSY with a 60% probability if the TAC=0
by 2050. Additionally, the Committee also reviewed the probability of success of several of the measures
contemplated in ICCAT Rec. 17-08 through additional projections for shortfin mako (using only the base
run from Stock Synthesis - run 3). Specifically, alternative TAC, minimum size limit, and live release
measures were explored with two tools: Stock Synthesis and the Decision Support Tool (DST). The
Committee noted that fixed TACs with size regulations (210 cm fork length for females and 180 cm fork
length for males) accelerated stock recovery. However, these projections implicitly assumed that fish
released below the size limit had 100% post-release survival. The Committee also explored the effect of live
release regulations (through reduction in fishing mortality but considering a post-release mortality rate of
25%) contemplated in Rec. 17-08 and found that all projection scenarios resulted in population declines
until 2035 regardless of the fixed level of fishing mortality used and that the biomass that supports MSY
was only reached by 2070 for the fishing mortality equal zero scenario.

Projections with the DST revealed that if fishers are unable to avoid catching shortfin makos and those
discarded have a substantial mortality rate, then it is necessary to greatly decrease the retained catch to
allow the stock to rebuild. Size limits and other strategies to release live sharks must be accompanied by a
reduction in retained catch. The Committee thus concluded that a live release approach may be a way to
reduce F if discard mortality rates are low, but other management measures such as reduction of soak time,
time-area closures, and safe handling and best practices for the release of live specimens may also be
required to further reduce incidental mortality. The Committee also noted that a slot limit that protects
some mature age groups may be appropriate, although selectivity on those ages is low.

The Committee noted that North Atlantic catches increased from 3,282 tin 2015 to 3,357 tin 2016 and then
decreased to 3,119 tin 2017, and that they further decreased to 1,461 tin 2018. It is not clear if the decrease
can be attributed to Rec. 17-08 or to continued decrease in stock size. Projections (SMA-Table 2) indicate
that this current catch will not allow the stock to rebuild by 2070 and overfishing will continue. 2019 is the
first full year during which Rec. 17-08 applied.

The Committee had insufficient information to determine which ICCAT recommendations regarding
possible conservation measures (Rec. 17-08) were implemented for which fleet, making it difficult to
evaluate the effect of the possible conservation measures by fleet in the projections. Nevertheless, a general
evaluation of the effect of the conservation measures was undertaken which showed that they are
insufficient to rebuild the stock within the specified timeframe.

SMA-6. Management recommendations

Precautionary management measures should be considered particularly for stocks where there is the
greatest biological vulnerability and conservation concern, and for which there are very few data and/or
great uncertainty in assessment results. Management measures should ideally be species-specific whenever
possible.

Considering the need to improve stock assessments of pelagic shark species impacted by ICCAT fisheries
and bearing in mind Rec. 12-05 as well as the various previous recommendations which made the
submission of shark data mandatory, the Committee strongly urges the CPCs to provide the corresponding
statistics, including discards (dead and alive), of all ICCAT fisheries, including recreational and artisanal
fisheries, and to the extent possible non-ICCAT fisheries capturing these species. The Committee considers
that a basic premise for correctly evaluating the status of any stock is to have a solid basis to estimate total
removals.

The Committee reiterates that the CPCs provide estimates of shortfin mako shark catches in both ICCAT and
non-ICCAT fisheries for species that are oceanic, pelagic, and highly migratory within the ICCAT Convention
area. The magnitude of shark entanglements in fish aggregating devices (FADs) should be investigated.
Methods for mitigating shark bycatch in fisheries also need to be investigated and applied.
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The Committee conducted new projections using two Stock Synthesis model scenarios that incorporated
important aspects of shortfin mako biology. This was a feature that was not possible with the production
model projections developed in the 2017 assessment (ICCAT,2017e) and, therefore, the Committee
considers the new projections as a better representation of the stock dynamics. The stock synthesis
projections indicated that: i) a zero TAC will allow the stock to be rebuilt and without overfishing (in the
green quadrant of the Kobe plot) by 2045 with a 53% probability; ii) regardless of the TAC (including a TAC
of 0 t), the stock will continue to decline until 2035 before any biomass increases can occur; iii) a TAC of
500 t, including dead discards has only a 52% probability of rebuilding the stock to the green quadrant in
2070; iv) to be in the green quadrant of the Kobe plot with at least 60% probability by 2070, the realized
TAC has to be 300 t or less; v) lower TACs achieve rebuilding in shorter time frames; and vi) a TAC of 700 t
would end overfishing immediately with a 57% probability, but this TAC would only have a 41% probability
of rebuilding the stock by 2070.

The Committee agreed that the projections that addressed the exceptions in Rec. 17-08 indicated that any
retention of shortfin makos will not permit the recovery of the stock by year 2070. A range of TAC options
with a range of time frames and associated probabilities of rebuilding are included in SMA-Table 2. Given
the vulnerable biological characteristics of this stock and the pessimistic projections, to accelerate the rate
of recovery and to increase the probability of success the Committee recommends that the Commission
adopt a non-retention policy without exception in the North Atlantic as it has already done with other shark
species caught as bycatch in ICCAT fisheries.

Given that fishery development in the South predictably follows that in the North and that the biological
characteristics of the stock are similar, there is a significant risk that this stock could follow a similar history
to that of the North stock. If the stock declines it will, like the North stock, require a long time for rebuilding
even after significant catch reductions. To avoid this situation and considering the uncertainty in the stock
status, the Committee recommends that at a minimum, catches should not exceed the minimum catch in the
last five years of the assessment (2011-2015; 2,001 t with catch scenario C1 (Task 1 catches)).

The Committee emphasized that reporting all sources of mortality is an essential element to decrease the
uncertainty in stock assessment results, and particularly the report of estimated dead discards for all
fisheries. Although the reporting of dead discards is already part of the ICCAT data reporting obligations
(Rec. 17-08), the requirement has been ignored by many CPCs. The reporting of dead discards and live
releases is of the utmost importance.

The Committee indicated that additional measures can potentially further reduce incidental mortality,
including safe handling and best practices for the release of live specimens (since post release survival can
reach 77%). These and other measures are documented in papers published on the Bycatch Management
Information System webpage of the Western Central Pacific Fisheries Commission (WCPFC). Gear
restrictions/modification and time area closures also have the potential to reduce mortality. However, gear
restriction/modification would require dedicated field work (e.g. the deployment of hook timers to measure
the time that sharks are on the line), while the level of catch and effort data currently submitted to the
Secretariat makes it difficult to evaluate time/area closures.

The Committee emphasized that the Kobe II Strategy Matrix (K2SM) does not capture all the uncertainties
associated with the fishery and the biology of the species. In addition, the length of the projection period
(50 years) requested by the Commission implies that estimates at the end of the projection period are highly
uncertain. Therefore, the Committee advised that the results of the K2SM should be interpreted with
caution. In particular, if the decrease in mature females is related not only to the catch of immature females,
but to other, unknown causes, the management measures above may not lead to the recovery of the stock.

The Committee emphasizes that there will be a need for CPCs to strengthen their monitoring and data

collection efforts by species to monitor the future status of the stocks, including but not limited to total
estimated dead discards and the estimation of CPUEs using observer data.
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NORTH ATLANTIC SHORTFIN MAKO SUMMARY TABLE

Current Yield (2023) 1,108 t1
Yield (2015) 3,227 t2
Relative Biomass Bzo15/Bwmsy 0.57-0.953
B2015/Bo 0.34-0.574
Relative Fishing Mortality Fusy 0.015-0.056°
F2015/Fmsy 1.93-4.38¢
Stock Status (2015) Overfished YES

Overfishing YES

Management Measures in Effect: Rec. 21-09,
Rec. 04-10, Rec. 07-06

-

Task 1 catch as of 22 September 2024.

Task 1 catch used in the stock assessment.

Range obtained from 8 Bayesian production and 1 SS3 model runs. Value from SS3 is SSF/SSFusy. Low value is lowest value from 4
production model (JABBA) runs and high value is from the SS3 base run.

Range obtained from 8 Bayesian production and 1 SS3 model runs. Value from SS3 is SSF/SSFo. Low value is lowest value from 4
production model (JABBA) runs and high value is highest value from 4 production model (BSP2JAGS) runs.

Range obtained from 8 Bayesian production and 1 SS3 model runs. Value from SS3 is SSFumsy. Low value is lowest value from 4
production model (JABBA and BSP2JAGS) runs and high value is from the SS3 base run.

Range obtained from 8 Bayesian production and 1 SS3 model runs. Values from the production models are H (harvest rates). Low
value is lowest value from 4 production model (BSP2JAGS) runs and high value is from the SS3 base run and highest value from 4
production model (JABBA) runs.
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SOUTH ATLANTIC SHORTFIN MAKO SUMMARY TABLE

Current Yield (2023) 1,355 t1
Yield (2015) 2,686 t2
Relative Biomass B2015/Bmsy 0.65-1.753
B2015/Bo 0.32-1.18¢4
Relative Fishing Mortality: Fusy 0.030-0.0345
F2015/Fmsy 0.86-3.67¢
Stock status (2015) Overfished Possibly’

Overfishing Possibly?

Management Measures in Effect: Rec.22-11,
Rec. 04-10, Rec. 07-06

-

Task 1 catch as of 22 September 2024.

Task 1 catch from the stock assessment.

Range obtained from 2 Bayesian production (BSP2JAGS) and 2 catch-only (Cmsy) model runs. Low value is lowest value from the
Cmsy model runs and high value is highest value from the BSP2JAGS model runs.

Range obtained from 2 Bayesian production (BSP2JAGS) and 2 catch-only (Cusy) model runs. Low value is lowest value from the
Cusy model runs and high value is highest value from the BSP2JAGS model runs.

Range obtained from 2 Bayesian production (BSP2JAGS) and 2 catch-only (Cmsy) model runs. Low value is from the BSP2JAGS
model runs and high value is from the Cvsy model runs.

Range obtained from 2 Bayesian production (BSP2JAGS) and 2 catch-only (Cusy) model runs. Low value is lowest value from the
BSP2JAGS model runs and high value is highest value from the Cusy model runs.

The Committee considers that results have a high degree of uncertainty.
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EXECUTIVE SUMMARY SMA

SMA-Table 2. Stock Synthesis model runs 1 and 3 combined Markov Chain Monte Carlo (MCMC, long chain)
Kobe Il risk matrix for North Atlantic shortfin mako projection results: Probability that the fishing mortality
(F) will be below the fishing mortality rate at MSY (F < Fusy; top panel), probability that the spawning stock
fecundity (SSF) will exceed the level that will produce MSY (SSF > SSFumsy; middle panel), and the probability
of both F < Fusy and SSF > SSFmsy (bottom panel).

Probability that F<Fusy.

TAC (t) | 2019 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060 | 2065 | 2070
0

100

200

300

400

500

600

700 57

800* 32 45 63 62 64 65 63
900 15 24 57 58 51 46 44 47 51 49 49 48
1000 5 11 37 38 31 27 26 28 30 31 30 30
1100 2 4 19 21 17 13 11 13 14 14 14 13

Probability that SSF>SSFusy.

TAC(t) | 2019 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 2065 | 2070

0 46 42 24 14 11 33 53
100 46 42 24 13 10 29 49
200 46 42 24 13 26 47
300 46 42 24 12 22 42
400 46 42 24 12 19 39

500* 46 42 24 12
600 46 42 24 12
700 46 42 24 11
800 46 42 23 11
900 46 42 23 11
1000 46 42 23 11
1100 46 42 23 10

17 34 42 45 47 49 52
14 28 37 40 41 43 47
11 23 31 34 35 37 41
10 19 26 27 28 30 32
8 16 20 21 21 23 24
7 12 16 16 15 15 17
6 10 12 12 11 10 10

[S28120 12 R [N NN NN |l [oc] ANo} iNe)

Probability of being in the green zone (F<Fmsy and SSF>SSFusy).

TAC(t) | 2019 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 2065 | 2070

0 46 42 24 14 11 33 53
100 46 42 24 13 10 29 49
200 46 42 24 13 26 47
300 46 42 24 12 22 42
400 46 42 24 12 19 39

500* 46 42 24 12
600 45 42 24 12
700 41 41 24 11
800 27 34 23 11
900 14 21 23 11
1000 5 10 20 10
1100 2 4 14 9

17 34 42 45 47 49 52
14 28 37 40 41 43 47
11 23 31 34 35 37 41
10 19 26 27 28 30 32
8 15 20 21 21 23 24
7 12 15 15 14 14 16
5 7 9 9 8 8 8
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SMA | Task 1 and rebuilt catches by stock
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SMA-Figure 1. Shortfin mako (SMA) catches up to 2023 of both stocks (SMA-N in red, SMA-S in green)
reported to ICCAT (Task 1) and estimated by the Committee.

Shortfin mako CPUE indices (North)
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SMA-Figure 2. Indices of abundance for North Atlantic shortfin mako shark used in the 2017 Stock
Assessment.
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Shortfin mako CPUE indices (South)
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SMA-Figure 3. Indices of abundance for South Atlantic shortfin mako shark used in the 2017 Stock
Assessment.

1.0
B :Busy

SMA-Figure 4. Stock status (2015) of North Atlantic shortfin makos based on Bayesian production models
(4 BSP2JAGS and 4 JABBA runs) and 1 length-based, age-structured model (SS3). The clouds of points are
the bootstrap estimates for all model runs showing uncertainty around the median point estimate for each
of nine model formulations (BSP2JAGS: solid pink circles; JABBA: solid cyan circles; SS3: solid green circle).
The marginal density plots shown are the frequency distributions of the bootstrap estimates for each model
with respect to relative biomass (top) and relative fishing mortality (right). The red lines are the benchmark
levels (ratios equal to 1).
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Kobe Quadrant . Kobe Targets Achieved  Over Fished or Over Fishing . Over Fished & Over Fishing

SMA-Figure 5. Kobe pie chart summarizing stock status (for 2015) for North Atlantic shortfin mako based
on Bayesian production models (4 BSP2JAGS and 4 JABBA runs) and 1 length-based age-structured model
(SS3). Probability of being in the green quadrant is less than 0.5%.

F:FMSV

SMA-Figure 6. Stock status (2015) of South Atlantic shortfin makos based on a Bayesian production model
(BSP2JAGS) and a catch-only model (Cusy). The clouds of points are the bootstrap estimates for all models
combined showing uncertainty around the median point estimate for each of four model formulations
(BSP2JAGS: solid pink circles; CMSY: solid cyan circles). The marginal density plots shown are the frequency
distributions of the bootstrap estimates for each model with respect to relative biomass (top) and relative
fishing mortality (right). The red lines are the benchmark levels (ratios equal to 1).
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Kobe Quadrant [ keve Targets achieves  Over Fished or Over Fishing [JJ| over Fisned & over Fisning

SMA-Figure 7. Kobe pie chart summarizing stock status (for 2015) for South Atlantic shortfin makos based
on a Bayesian production model (2 BSP2JAGS runs) and a catch-only model (2 Cusy runs).
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SMA-Figure 8. Constant catch projections (0 - 1100 t) from Stock Synthesis model run 1 (top panel) and
run 3 (bottom panel) for the North Atlantic shortfin mako (ICCAT, 2020d). Solid lines are medians and

shaded areas are 95% credible intervals.
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9.17 POR - Porbeagle

This document contains the information on stock assessments conducted in different years. Three of the
porbeagle stocks (Northwest, Southwest and Southeast) were assessed by the ICCAT SCRS in 2020. The
Northeast stock was assessed in 2022 in a joint process with the International Council on the Exploration of
the Sea (ICES). The Porbeagle Executive Summary updated catch information from all stocks. However, stock
status elements for the southern and western stocks use the information from the 2020 ICCAT Porbeagle
Stock Assessment Meeting (ICCAT, 2020¢e). The Northeast stock information has been updated with both new
information from the catch and new information from the 2022 assessment. The decision was to keep results
for all porbeagle stock together because the information from the Northwest and southern stocks was not
updated in the 2022 assessment.

The latest information on the status of the porbeagle (Lamna nasus) stock is available in the Report of the
2020 ICCAT Porbeagle Stock Assessment Meeting (ICCAT, 2020e). In 2022 a joint ICES/ICCAT stock
assessment was conducted for the northeast stock of porbeagle, for which results are included herein.

POR-1. Biology

Porbeagle is a large pelagic shark that shows a wide geographic distribution associated with cold-temperate
waters. Porbeagle is an aplacental viviparous shark, with oophagy, which limits their fecundity to an
average litter size of around four but increases the probability of survival of their young. Gestation period
is 8 to 9 months. Median size at maturity is about 174 cm FL (fork length) or 8 years for males and 218 cm FL
or 13 years for females, with mating taking place between September and November in the North Atlantic.
Breeding frequency was determined to be annual, but a recent study found that at least a portion of the
Northwest Atlantic population is biennial or possibly even triennial based on the finding of a resting stage.
Although uncertainty regarding their biology remains, available life history traits (slow growth, late
maturity and small litter size) indicate that it is vulnerable to overfishing. A behavioral characteristic of this
species is its tendency to segregate temporally and spatially by size and/or sex during feeding,
mating-reproduction, gestation and birth processes. Tagging studies have suggested that the species
exhibits large-scale migratory behaviour and periodic vertical movement, but the lack of information on
some components of the populations precludes a complete understanding of their distribution/migration
patterns by ontogenetic stage and in some cases identifying their pupping/mating grounds. Numerous
aspects of the biology of this species are still poorly understood or completely unknown, particularly for
some regions, which contributes to increased uncertainty in quantitative and qualitative assessments.

The stock structure for porbeagle shark was first addressed in 2009 at the Joint ICCAT/ICES Porbeagle Stock
Assessment Meeting (Copenhagen, Denmark, June 22 to 27, 2009) (ICCAT, 2010). Data at that time
supported the view of restricted movements between the NE and NW Atlantic individuals. Therefore, it was
concluded that in the North Atlantic there were two stocks. Regarding the South Atlantic, it was understood
that there were two stocks, SW and SE, although the possibility was raised that both southern stocks would
extend to the bordering oceans (Pacific and Indian). Since 2009, a number of mark-recapture, pop-up
archival satellite tag (PSAT) studies have further examined the movements of porbeagle particularly in the
North Atlantic Ocean. Nearly all of the long-term satellite tagging, conventional tagging, and survival tagging
supports that porbeagle stocks in the Northeast Atlantic are separate from the Northwest. There is little
tagging information from the South Atlantic. In addition to tagging studies, a study of genomic DNA suggests
there is strong genetic subdivision between the North Atlantic and Southern Hemisphere populations but
found no differentiation within these hemispheres. New information derived from fishery and research data
from the South Atlantic, Pacific and Indian Oceans indicates that there is a continuous distribution of the
species in the three oceans and that it ranges from 20° to 60° South latitude. Overall, there is insufficient
data to define the appropriate number of stocks in the Southern Hemisphere.

POR-2. Fishery indicators
The Committee considered that, based on the most recent and best available information, there are two
stocks in the North Atlantic (NW, NE) and likely a single stock in the South Atlantic. However, two areas (SW

and SE) are considered for catch data reporting purposes in the South Atlantic (POR-Table 1 and
POR-Figure 1).

208


https://www.iccat.int/Documents/CVSP/CV077_2020/n_6/CV077060001.pdf
https://www.iccat.int/Documents/CVSP/CV077_2020/n_6/CV077060001.pdf
https://www.iccat.int/Documents/CVSP/CV065_2010/n_6/CV065061909.pdf

EXECUTIVE SUMMARY POR

Few CPUE series were presented during the 2020 porbeagle assessment as management measures led to
changes in the fishery that resulted in lack of sufficient data on porbeagle catch rates or changes in
management that could not be accounted for in the CPUE standardization procedure.

Two standardized CPUE series were presented for the NW Atlantic stock: a Canadian fishery-independent
survey and a Japanese pelagic longline fishery series based on observer data. The Canadian survey showed
a decline from 2007 to 2017 but was deemed not to reflect abundance; the Japanese series showed a stable
trend during 2000-2014 and an increase from 2014 to 2018, which could be attributable to an increase in
juvenile sharks. A standardized CPUE series was presented for the SW stock based on data from Uruguayan
longliners from 1982 to 2012. The Uruguayan tuna fleet can be divided into two well-defined periods:
1982-1992 Japanese-style longline (deep sets), and 1993-2012 American-style longline (shallow sets). The
first period had higher standardized CPUE values, suggesting that fishing method factors such as set depth
or bait type may have an effect on porbeagle catch rates.

For the 2022 NE Atlantic porbeagle assessment, 3 standardized CPUE indices were considered: a Norwegian
longline CPUE series from 1950 to 1972, that shows a downward trend in the second half of the 1950s, but
this trend seems to have stabilized in the early 1960s, followed by a slight increase in the late 1960s and
early 1970s; a French longline CPUE series from 1972 to 2009, that shows that the relative abundance index
obtained decreases in the 1970s, but thereafter varies without trend; a Spanish longline CPUE series from
1986 to 2007, that presents higher values in the 2000s, with large interannual variations. This index was
previously used in the 2009 ICCAT-ICES assessment. Also, it was considered in the assessment a composite
survey CPUE series constructed by combining CPUEs of a French commercial vessel, from 2000 to 2009,
with CPUEs of a survey carried out in 2018-2019.

POR-3. State of the stocks

Due to changes in management practices that would have affected the development of CPUE series and
potentially length composition data, in 2020 the Committee was constrained to use non-traditional stock
assessment methods. Overfished stock status could only be determined for the NW stock and overfishing
stock status, for the combined stocks in the North Atlantic and the South Atlantic. The Committee formally
assessed the NE stock together with the ICES Working Group of Elasmobranch Fishes (WGEF) in 2021-2022.

Two modelling approaches were used to assess the status of porbeagle shark in the Atlantic and two
additional methods were also explored. The Sustainability Assessment for Fishing Effects (SAFE) was used
to evaluate whether the combined North and combined South Atlantic stocks were experiencing
overfishing. The Incidental Catch Model (ICM) was used to evaluate whether the NW Atlantic stock was
currently overfished and to determine the stock's capacity for future removals. Exploratory analyses that
were not used to derive advice for the current assessment included the ICM fit to the South Atlantic stock,
length-based approaches fit to the NW, SW, and SE stocks, and input control management options explored
in a preliminary MSE approach for the NW stock. All of the exploratory approaches showed promise and
could be further explored in future assessments.

Results of the SAFE approach indicated that neither the North Atlantic nor the South Atlantic stocks are
undergoing overfishing. [t was noted that while this is a data-limited approach, the overfishing status results
were robust to the selectivity curve assumed and the post-release mortality value used in the computation
of post-capture mortality. The Committee noted that for the South Atlantic results are in line with those
found in the 2017 Southern Hemisphere (SH) porbeagle Areas Beyond National Jurisdiction (ABN]) stock
status assessment, with F/Fusy values from both studies being of relatively similar magnitude (annual
mean=0.063, range: 0.046 to 0.083 for 2006-2014 in the SH assessment vs. annual mean=0.113,
range: 0.107-0.119 for 2010-2018 in the SAFE analysis).

An equal mix of annual and biennial reproduction was considered the most likely scenario for the porbeagle
population in the NW Atlantic, so these productivity assumptions were used for the base case formulation
of the ICM. Two alternate parameterizations of the ICM were evaluated to determine the model's sensitivity
to life history assumptions as well as to the assumed population size in 2018. The first sensitivity analysis
assumed a reproductive periodicity of only one year (annual reproduction), consistent with productivity
assumptions in the 2009 assessment. The second assumed larger population size in 2018, so that predicted
abundance in 2009 matched the value of 200,000 animals from the Canadian Statistical-Catch-at-Age model
presented at the 2009 assessment. In all formulations, the stock was predicted to be overfished in 2018
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with > 70% probability, even though abundance has been increasing since 2001. The scenarios differed in
how far 2018 abundance was below the MSY proxy for biomass, with both sensitivity analyses suggesting
that the population was closer to the reference point. The base case formulation of the ICM estimated
biomass in 2018 to be 57% of the MSY proxy reference point (353,000 animals), giving a 98% probability
of the stock being overfished.

Due to a lack of reporting, the magnitude of dead discards remains uncertain and post-release mortalities
are not incorporated in this assessment, so there remains considerable uncertainty in the assessment of
status. If actual total removals (unreported landings, dead discards, and post-release mortalities) do not
largely exceed what has been estimated, then with the large reduction in recent reported removals, the
Committee considers it unlikely that the stock is undergoing overfishing, but it considers that the stock
remains overfished.

The Northeast Atlantic porbeagle stock has the longest recorded history of commercial exploitation for
ICCAT sharks. During the 2009 assessment, a lack of CPUE data for the peak of the fishery was considered
to add uncertainty in identifying the status relative to virgin biomass. This issue has been resolved in the
2022 assessment with the availability of the Norwegian longline CPUE series which begins in 1950, thus
when catches were still above 3,000 t. The 2022 stock assessment was carried out using the Surplus
Production Model in Continuous Time (SPiCT) model with priors agreed for the final benchmark
assessment. The exploited biomass decreases below Bwsy in the early 1950s. Despite an increase in the
2010s due to the fishing restriction in place since 2010, B/Bwusy = 0.5 in 2022. The stock remains overfished,
but overfishing is not occurring, consistent with the low values of current F (POR-Figure 2).

POR-4. Outlook

Projections conducted with the ICM for the NW stock indicated that removals of less than 7,000 sharks
(214 t) would allow rebuilding with a 60% probability by 2070 (a projection interval of 2.5 generations)
and removals of less than 8,000 sharks (245 t) would allow rebuilding with a 50% probability by 2060
(POR-Table 2 and POR-Figure 3). If removals remained similar to 2014-2018 (mean = 47 t), the stock was
predicted to rebuild with at least a 50% probability between 2030 and 2035). However, the Committee
emphasized that recent removals are very likely underestimated because few CPCs report dead discards,
and post-release mortality of live discards was not taken into account.

During the 2022 porbeagle northeast stock assessment, long-term projections using constant catch were
not presented because technical issues prevented projections from being carried out during the assessment.
So, Kobe Strategy matrix was not created. Projections will be produced during the next porbeagle stock
assessment.

POR-5. Effect of current regulations

In 2013 Uruguay prohibited retention of porbeagle sharks and Canadian directed fisheries for porbeagle
have also been closed since 2013. From 2010-2014, successive EC Regulations had established a zero TAC
for the Northeast porbeagle in EU waters of the ICES area and prohibited EU vessels to fish for, to retain on
board, to transship and to land porbeagle in international waters. Since 2015 it has been prohibited for EU
vessels to fish for, to retain on board, to transship or to land porbeagle, with this applying to all waters.
Since 2021 porbeagle is also included on the list of prohibited species in UK waters. It has been forbidden
to catch and land porbeagle in Sweden since 2004; and in 2007, Norway banned all direct fisheries for
porbeagle. In 2017, a regulation was issued to ban all targeted fishing in Icelandic waters for spurdog,
porbeagle and basking shark and stipulating that all viable catch in other fisheries must be released.

Estimated catches (based primarily on landings data) for the NE stock have steadily decreased since the
species became prohibited in 2010 (21 t) to 15 tin 2022; for the NW stock catches of 284 t were estimated
for 2013 but have decreased to 7 t in 2022; catches for the SE and SW stocks are insignificant, less than 4 t
annually since 2015 for the SE and 0 t for the SW since 2013. Captures in the Mediterranean have historically
been very low, less than 1 t since 1980 (POR-Table 1). However, the Committee noted that these catches
likely underestimate total removals because they do not include dead discards in many cases and reporting
of post-release mortality of live releases is not required. Furthermore, the magnitude of porbeagle removals
in non-ICCAT coastal fisheries is unknown but likely high.
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The proportion of catches released alive has increased since 2015 following the implementation of
Rec. 15-06, which obligates that CPCs require their vessels to promptly release unharmed, to the extent
practicable, porbeagle sharks caught in association with ICCAT fisheries when brought alive alongside for
taking on board the vessel.

Porbeagle was listed under Appendix II of the Convention on International Trade in Endangered Species
(CITES) in 2013. Among other things, CITES Appendix Il carries a requirement that Parties issue export and
import, as well as introduction from the sea, permits based on findings that the take is legal and sustainable.
Development of these “non-detriment findings” and related permitting processes is underway.

Parties to the Convention on Migratory Species (CMS) have listed 29 elasmobranch species under its
Appendices. Appendix II, which includes porbeagle, signals a commitment to international cooperation
toward conservation.

Under current regulations, 2020 NW assessment and 2022 NE assessment indicate that both stocks have
increased in the last 10 years, showing in the case of the NW a rebuilding trend since 2001.

POR-6. Management recommendations

The following management recommendations were agreed upon and included in the Executive Summary
based on the 2020 ICCAT porbeagle stock assessment. During the 2022 SCRS meeting, section 1la was
updated with the information reported by CPCs, and section 7 was discussed and agreed based on the
results of the NE porbeagle stock assessment conducted during 2022 in a joint process between ICCAT and
ICES.

The Committee recommends that the Commission work with countries catching porbeagle and relevant
Regional Fisheries Management Organization (RFMOs) to ensure recovery of North Atlantic porbeagle
stocks (e.g., ICES, Northwest Atlantic Fisheries Organisation (NAFO)). In particular, porbeagle fishing
mortality should be kept at levels in line with scientific advice and with removals not exceeding the current
level. New targeted porbeagle fisheries should be prevented, porbeagles retrieved alive should be released
following best handling practices to increase survivorship, and all catches should be reported. Management
measures and data collection should be harmonized as much as possible among all relevant RFMOs dealing
with these stocks, and ICCAT should facilitate appropriate communication.

1. The SCRS needs cooperation from all CPCs to improve catch statistics, which is critical to advancing
the assessments of all porbeagle stocks.

a) Three CPCs have reported live discards of porbeagle for 2021. The Committee underlines that the
reporting and quantification of live discards is critical, especially for a stock where all live animals
must be released (Rec. 15-06); the Commission should find ways to encourage improved
reporting of live discards.

b) There is a need for CPCs to strengthen their monitoring and data collection efforts, including but
not limited to improved estimates of dead discards and the estimation of CPUEs using observer
data.

c¢) The Committee requests CPCs revise their porbeagle catch series (landings, live discards, and
dead discards) including incidental captures from their other non-ICCAT fisheries (gillnet,
trawling, purse seiner, etc.) to allow the SCRS to incorporate all mortality sources into future
assessments and reduce the uncertainty in stock status and projections.

d) Inaddition, the Committee recommends that the ICCAT liaise with parties (e.g., other RFMOs) and
engage in data mining to determine the total capture from non-ICCAT parties.

2.  The Committee notes that management recommendations for porbeagle stocks under ICCAT
responsibility are drafted for ICCAT fisheries. However, porbeagle stocks are subject to mortality from
CPCs’ coastal fisheries and countries that are not ICCAT Parties. Therefore, the Committee
recommends that CPCs implement a live release requirement for all porbeagle caught in their waters
and that ICCAT develop integrated management approaches (with other countries, other Regional
Fisheries Bodies, United Nations Food and Agriculture Organization (FAO)) to assure the sustainability
of Atlantic porbeagle stocks.

211


https://www.iccat.int/Documents/Recs/compendiopdf-e/2015-06-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2015-06-e.pdf

ICCAT REPORT 2024-2025 (1)

212

The Committee notes that some landings and the majority of discards go unreported, meaning that
total mortality of porbeagle from all sources (i.e. landings, dead discards and live releases that
subsequently die as a result of gear interactions) is underestimated. For the purposes of this
assessment, the Committee estimated unreported landings and dead discards preliminarily that were
89% higher than reported but did not estimate mortality following live release. The Commission
should be aware that actual removals are higher than what is being reported and Kobe matrices will
be optimistic to the extent that removals are underreported.

Considering the underreporting of removals, and the current low stock status of the NW Atlantic stock
(Bzo1s/Bmsy=0.57), the Committee recommends that total removals (i.e. the sum of landings, dead
discards, and post-release mortality of live releases) do not exceed current levels (including
unreported removals) to allow for stock recovery. Although the Kobe matrix might suggest that some
increases in total removals could allow for potential recovery in the long term, the assessment suggests
that the stock is productive enough to recover in a much shorter time frame if total removals are
maintained at a lower level. This is consistent with Rec. 11-13 that overfished stocks be recovered in
as short a period as possible. However, the Commission should be aware that actual removals
(particularly dead discards and post-release mortalities of live releases) are higher than what is being
reported and the Kobe matrix is overly optimistic to the extent that removals are underreported.

While there is large uncertainty in southern stock structure, new information suggests a single stock
of porbeagle in the South Atlantic; the Committee had, until now, considered two stock units, SW and
SE. Indeed, there may be a southern stock that extends across Indian and Pacific Ocean basins. More
research on stock structure needs to be undertaken to determine an appropriate unit stock. Until this
research is done, the Committee recommends leaving the management units as currently defined.

The Committee was not able to draw any conclusions on the overfished status of the southern stock(s).
It noted that indeed, conventional data (e.g. landings, representative length compositions) cannot be
collected for any northern or southern porbeagle stocks, so the Committee concluded that alternative
(e.g. fishery independent) data collection methods that allow CPUE or length-frequency data (or other
altogether different forms of data) to be collected are required to provide more reliable estimates of
stock status in the North and in the South Atlantic.

Considering the underreporting of removals, the current stock status of the NE Atlantic stock
B2022/Bmsy=0.464 (0.15-1.43), and the lack of reliable projections to build Kobe II Strategy Matrix
(K2SM), the Committee recommends that total removals (i.e., the sum of landings and estimated dead
discards) at the very least shall not exceed the average reported ICCAT catch since the implementation
of the zero TAC recommendation (i.e., 2010-2021 which current estimates would be 9.3 tons) to allow
for stock recovery. Lower levels of removals will accelerate such recovery.


https://www.iccat.int/Documents/Recs/compendiopdf-e/2011-13-e.pdf
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NORTHWEST ATLANTIC PORBEAGLE SUMMARY TABLE

Current Yield (2023)
Relative Biomass

Fishing Mortality at MSY
Relative fishing mortality

Stock Status (2018)

Management Measures in Effect

B2018/Bmsy
Fumsy
F2010-2018/Fmsy

Overfished
Overfishing

6 t!
0.572
0.0493
0.4133

Yes
Not likely

Rec. 04-10, Rec. 07-06, Rec. 15-06

1 Task 1 catch as of 22 September 2024.

2 Value obtained with the ICM model. The reference point used (SPRuer) is a proxy for Busy.
3 Value obtained with the SAFE approach for the Northwest Atlantic.

NORTHEAST ATLANTIC PORBEAGLE SUMMARY TABLE

Current Yield (2023)
ICES-ICCAT Yield in 2021
Relative Biomass

Fishing mortality at MSY

Relative fishing mortality

Stock Status (2021)

Management Measures in Effect

18tt

7.95 t2
Bzo021/Bmsy 0.464 (0.15-1.43)2
Fumsy 0.051 (0.0217-0.120)3
F2021/Fmsy 0.013 (0.0024-0.073)3
Overfished Yes
Overfishing No

Rec. 04-10, Rec. 07-06, Rec. 15-06

1 Task 1 catch as of 22 September 2024.

2 The value reported represents the total catches determined at the ICES-ICCAT Working Group on Elasmobranch Fishes (WGEF).
While Task 1 reported catch for the Northeast stock was 15.4 tin 2021, the catch shown does not include all dead discards and includes

no mortalities resulting from live releases.

3Range obtained from reference case SPiCT with 95% Bayesian credibility intervals.

SOUTH ATLANTIC PORBEAGLE SUMMARY TABLE

Current Yield (2023)
Relative Biomass
Fishing mortality at MSY

Relative fishing mortality

Stock Status (2018)

Management Measures in Effect

B201s/Bmsy

Fmsy

F2010-2018/Fmsy

Overfished
Overfishing

0tt
Unknown
0.0622

0.1132

Undetermined
Not likely

Rec. 04-10, Rec. 07-06, Rec. 15-06

1 Sum of Task 1 catches for the Southwest and Southeast Atlantic stock areas as of 22 September 2024.
2Value obtained with the SAFE approach for the South Atlantic.

213


https://www.iccat.int/Documents/Recs/compendiopdf-e/2004-10-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2007-06-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2015-06-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2004-10-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2007-06-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2015-06-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2004-10-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2007-06-e.pdf
https://www.iccat.int/Documents/Recs/compendiopdf-e/2015-06-e.pdf

ICCAT REPORT 2024-2025 (1)

POR-Table 1. Estimated catches (t) of porbeagle (Lamna nasus) by area, gear, and flag.
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POR-Table 2. Kobe II strategy matrix showing the probability of being above the overfished reference point
(a proxy for Bumsy) by 5-year time period for removals scenarios ranging from 0 to 24,000 individuals
(0-734 t) for porbeagle in the Northwest Atlantic.

Animals (#) Ton (mt) 2020 2025 2030 2035
0 0 2% 21% 47% 68%
1000 31 3% 21% 44% 63%
2000 61 2% 19% 40% 57%
3000 92 1% 16% 35% 50%
4000 122 2% 15% 32% 47%
5000 153 2% 13% 27% 41%
6000 183 1% 12% 25% 37% 45% 52% 57% 62% 65% 67% 70%
7000 214 2% 10% 22% 32% 39% 46% 50% 54% 57% 60% 62%
8000 245 2% 10% 19% 27% 34% 39% 44% 47% 50% 53% 55%
9000 275 2% 8% 17% 23% 30% 34% 38% 41% 43% 45% 47%
10000 306 2% 8% 14% 20% 25% 29% 31% 34% 36% 38% 39%
11000 336 1% 6% 13% 17% 21% 25% 27% 29% 31% 32% 33%
12000 367 2% 7% 11% 15% 18% 21% 23% 24% 26% 27% 28%
13000 398 2% 5% 9% 12% 14% 16% 18% 19% 20% 21% 22%
14000 428 2% 5% 7% 9% 12% 13% 14% 15% 16% 17% 18%
15000 459 1% 3% 5% 6% 8% 9% 10% 11% 11% 12% 12%
16000 489 2% 3% 4% 5% 6% 7% 8% 9% 9% 10% 10%
17000 520 2% 2% 3% 4% 5% 5% 6% 6% 6% 7% 7%
18000 550 2% 2% 2% 3% 3% 4% 4% 4% 5% 5% 5%
19000 581 2% 1% 2% 2% 3% 3% 3% 3% 3% 3% 4%
20000 612 2% 1% 1% 2% 2% 2% 2% 2% 2% 3% 3%
21000 642 2% 1% 1% 1% 1% 1% 2% 2% 2% 2% 2%
22000 673 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
23000 703 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
24000 734 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
POR | Task 1 catches by stock
10,000 10,000
2,000 b 8,000
6,000 r 6,000 Stock
= ~e= POR-ME
E ~+~ POR-NW
g -»- POR-SE
4,000 F 4,000 POR-sW
2,000 F 2,000
9o50 1970 1990 2010 o003

1960

1980

Year

2020

POR-Figure 1. Porbeagle (POR) catches up to 2023 for each of the four management units (POR-NE in red,
POR-NW in green, POR-SE in blue, POR-SW in purple) reported to ICCAT (Task 1).
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POR-Figure 2. NE Atlantic porbeagle - Plot showing current status of northeast Atlantic porbeagle for the
base case Surplus Production model in Continuous Time (SPiCT) model. Note that the step for the model is
1/16th of a year (0.0625).
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POR-Figure 3. NW Atlantic porbeagle - Predicted relative abundance for annual removals ranging from 0
to 24,000 animals for the northwest stock, expressed as the biomass/biomass at SPRuer ratio (a proxy for
Bt/Bwmsy) for the base case of the ICM. The horizontal line shows the reference point, and the projections
extend for 50 years. Average removals from 2016-2018 were assumed for 2019 and 2020 and the projection
starts in 2021.
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