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Report of the Standing Committee on Research and Statistics (SCRS)
(Hybrid/ Madrid (Spain) - 26-30 September 2022)

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

The 2023 Meeting of the Standing Committee on Research and Statistics (SCRS), held in a hybrid format,
was opened on Monday, 25 September 2023 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 and looked forward to working with everyone during the week. The Chair
reminded the Committee of the importance of the task before them, to review the enormous volume of
scientific work carried out during the year and distill the consensus scientific advice that is critical for the
Commission in carrying out its responsibilities for the management of ICCAT fisheries.

The Chair highlighted some of the accomplishments of the Committee during 2023, made possible through
the capable support of the Secretariat, noting that five stocks were assessed, work was carried out toward
the development of Candidate Management Procedures or Exceptional Circumstances criteria for eight
stocks, and research in many areas was advanced. However, this level of effort overly strained the resources
of both the Secretariat and the CPC scientists. 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.

The Chair encouraged participants in their work, expressing his confidence in the successful outcomes of
the meeting.

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 2023 with significant progress.

Mr Manel also expressed condolences to the Kingdom of Morocco and Libya, for the recent tragic and
catastrophic events, hoping that the resilience of their people will enable them to overcome these events
very quickly. He also paid tribute to all the scientific delegates who have left ICCAT, in particular Dr Yukio
Takeuchi, delegate from Japan (from 1995 to 2015), who passed away last July.

He noted in 2023, 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, the overall scientific activity has increased, with a record
number of meetings once again in 2023. Mr Manel noted that this steady and worrying increase in the
number of meetings has reached a critical point. Without entering into complaints, he reiterated his sole
concern of preserving the quality of the Secretariat’s contribution with a fulfilled staff, and that the
Secretariat believes that there is an urgent need to limit the number of meetings.

Finally, the ICCAT Executive Secretary highlighted the new context that will certainly impact ICCAT with
the recent adoption of global instruments, namely the Kunming-Montreal Global Biodiversity Framework
and the Biodiversity Beyond National Jurisdiction (BBNJ]) Agreement. Although the nature and extent of
collaboration, consultation, cooperation and coordination with the relevant global, regional, sub-regional
and sectoral bodies has yet to be clarified, RFMOs will potentially be called upon to play a role with regard
to certain provisions concerning, in particular, area-based management tools and environmental impact
assessment.

The full Executive Secretary speech is contained in Appendix 1.
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2. Adoption of Agenda and arrangements for the meeting

The Agenda was slightly modified and is provided in Appendix 2. Full assessments were carried out this
year on North Atlantic albacore (ALB-N), Atlantic sailfish (SAI), and blue shark (BSH). Additionally,
intersessional meetings were held for the Subcommittee on Ecosystems and Bycatch, Working Group on
Stock Assessment Methods (WGSAM) and the Small Tunas Species Group. Additionally, several meetings of
the North Atlantic Swordfish Technical Sub-group on MSE and of Tropical Tunas Species Group (including
MSE), as well as two Intersessional Meetings of Panel 1 on MSE and another three of Panel 4 on North
Atlantic Swordfish MSE that involved a high number of SCRS delegates.

The following scientists served as rapporteurs of the various species sections (agenda item 9) of the 2023
SCRS Report.

YFT - Yellowfin tuna S. Cass-Calay

BET - Bigeye tuna D. Die

SK] - Skipjack tuna D. Angueko (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 33 Contracting Parties present at the 2023 meeting both online
and in person: Algeria, Belize, Brazil, Canada, China (P.R.), Céte d'lvoire, El Salvador, European Union (EU),
Gabon, The Gambia, Ghana, Guatemala, Equatorial Guinea, Guinea (Rep.), Japan, Korea (Rep.), Mexico,
Morocco, Mauritania, Nicaragua, Nigeria, Norway, Panama, Russian Federation, Sdo Tomé & Principe,
Senegal, Saint Vicent and the Grenadines, Tunisia, Tiirkiye, United Kingdom, United States, Uruguay and
Venezuela. 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 two Cooperating non-Contracting Parties, Entities, or Fishing Entities
(Chinese Taipei and Costa Rica), two inter-governmental organizations (Agreement on the Conservation of
Albatrosses and Petrels (ACAP), The Ministerial Conference on Fisheries Cooperation among African States
bordering the Atlantic Ocean (ATLAFCO/COMHAFAT), two non-Contracting Parties (Colombia, Dominican
Republic) and non-governmental organizations (EUROPECHE, Federation of European Aquaculture
Producers (FEAP), Federation of Maltese Aquaculture Producers (FMAP), International Seafood
Sustainability Foundation (ISSF), International Union for Conservation of Nature (IUCN), Marine
Stewardship Council (MSC), Pew Charitable Trusts (PEW), Pro Wildlife, Sharkproject International, The
Ocean Foundation, The Shark Trust and Worldwide Fund for Nature (WWF)) were admitted as observers
and welcomed to the 2023 meeting of the SCRS (see Appendix 3).

5. Admission of scientific documents and presentations
As of 23 September 2023, a total of 153 scientific papers and 86 scientific presentations had been submitted

at the different SCRS meetings. In 2015 a deadline of seven days before the beginning of the SCRS meetings
was established for submitting the full documents and in 2019 it was agreed to also apply the same deadline
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for the submission of presentations, with the objective of facilitating the work of the rapporteurs in
preparing the meeting. Taking into account the limited time that the Groups have to complete their work,
adherence to deadlines greatly contributes to improving the work of the SCRS. The List of SCRS Papers and
Presentations is attached as Appendix 4.

Besides the scientific documents and presentations, there are 13 reports of intersessional meetings and
regular Species Groups meetings, 44 Annual Reports from the Contracting Parties, and non-Contracting
Cooperating Parties, Entities and Fishing Entities, as well as various documents by the Secretariat.

6. Reportof Secretariat activities in research and statistics

The Secretariat summarized its activities, data reported, publications, website updates, and other
information contained in the 2023 Secretariat Report on Research and Statistics related to fisheries and
biological data submitted for 2022, which included revisions to historical data. The activities and
information included in this report refer to the period between 1 October 2022 and 6 September 2023 (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 of research proposals, calls for tenders, database
management, fund administration, and oversight of auditory and accounting responsibilities, as well as IT
support for the programmes. As in the past, during 2023 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 [52 Contracting Parties (CP), plus 5 Cooperating non-Contracting
Parties/Entities/Fishing Entities (NCC)] have reporting obligations to ICCAT. 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]
+ 5 NCC) who have reported information to ICCAT in recent years. The term “flag CPC” was adopted here to
refer to those 75 flags. The SCRS report cards (2021 data), the SCRS catalogues (1992-2022), and the overall
SCRS scorecards, were some of the instruments used to provide the SCRS with the current Flag CPC fisheries
data during the Reporting Period. Various weaknesses in the information submitted were also identified
and assistance was provided to CPCs to solve many of these. After five years of continuous improvements,
the Secretariat observed in the last four years (2019 to 2022) a slight regression in data completion quality.
More datasets have only passed the SCRS filtering criteria after the corrections had been made by the
Secretariat (more than 90% of the errors linked to incomplete forms and invalid use of ICCAT codes). In
addition, many CPC submissions made use of out of date ICCAT electronic forms. The Secretariat reiterated
to the CPCs the Commission's requirement of using the most recent standard electronic forms for data
submission and completing all the information requested.

Since the last provision of advice by the SCRS in September 2022, the Secretariat provided support to a
total of 42 meetings (SCRS, 22; Commission, 15; Commission/SCRS, 5), in which the Staff was deeply
engaged. In addition to these, the Secretariat also provided support to 7 additional workshops and meetings
of the SCRS Technical Sub-groups.

The Secretariat has continued the series of periodic publications developed throughout the history of
ICCAT, which includes: completed publication of volume 79 (completed issues 1 to 6) and has already
published issues 1 to 8 of Volume 80 of the ICCAT Collective Volume of Scientific Papers; Part I 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 2022. Volume 48 of the Statistical Bulletin was published in an electronic version in
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March 2023, which includes the catches and other statistics series for the period 1950 to 2021, and volume
49 will be available in early 2024. All documents presented to the SCRS are now published within the same
year of their presentation in the ICCAT Collective Volume of Scientific Papers.

Following the 2019, 2020 and 2021 requests regarding the update and expansion of Chapter 2 of the ICCAT
Manual, all new and updated chapters on small tunas and sharks reviewed by SCRS experts in 2022, went
through final revisions and were published on the ICCAT website throughout 2023.

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. This year, initial work has started, consisting of experimental development
(testing of various techniques and technologies) of web modules for consulting and extracting data directly
from the IOMS public application programming interfaces (APIs) for automatic, real-time publication on
the ICCAT website.

In 2012, the SCRS approved a protocol to use the Data Fund and other ICCAT funds. This protocol defines a
broad structure for use of the funds which includes improvement of statistics, training and support of SCRS
work, including attendance to meetings. The protocol also includes the criteria to be followed for allocation
of funds.

On the basis of this protocol, in 2023 the funds have been used as follows:

1. Participation at SCRS meetings: Financial assistance was provided to 46 delegates from
developing CPs.

2. Improvement of statistics: With the support of the ICCAT/Japan Capacity-building Assistance
Project (JCAP-2), one project was funded: i) Reinforcement of data collection, monitoring for tuna
fisheries, and adaptation to the new catch documentation scheme of Statistic System in Belize.

3. Enhancement of scientific capacity building: JCAP-2 has also provided the financial support of a
researcher from Namibia (Charmaine Jagger) to attend the Workshop on the Shark Research and
Data Collection Program.

To support the SCRS work, during its 2022 Annual Meeting the Commission approved a total amount of
€416,635 for the 2023 Science Envelope. In addition, two contracts were signed with the European Union
in June 2023 to finance 80% of the scientific activities of the Commission in 2023 (€900,000 + €648,420
for GBYP and other activities, respectively), within the framework of the Strategic Research Programme,
that were not covered by the regular budget. In addition, the United States has confirmed its support to
cover the costs of the: Enhanced Programme for Billfish Research Data Fund, partially the costs of the
Workshop of Western Africa Statistical Correspondents on Billfish Data Collection and Reporting held in
Abidjan, Cote d’Ivoire, and the First Tropical Tunas Workshop on MSE for scientists (€193,679.00). Finally,
Chinese Taipei has contributed €5,000 (€2,000 for EPBR and €3,000 for SRDCP).

The former Head of Administration and Finance, Mr Juan Antonio Moreno retired after 48 years of service
at the ICCAT Secretariat. Consequently, Ms. Maria Bonacasa joined as Head of the Department of
Administration and Finance in July 2023. Mr Crist6bal Garcia retired in December 2022 after 42 years of
service at the Secretariat, and Ms. Ingrid Ferrer joined the Department of Administration and Finance in
July 2023, as Administrative Assistant.

Finally, references were made to international cooperation promoted by the Secretariat with several
international organization: UN Marine Biodiversity of Areas Beyond National Jurisdiction (BBN]) process,
FAO Committee of Fisheries (COFI), Regional Fishery Body Secretariats’ Network (RSN), 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), Convention for the Protection of the Marine Environment of the North-East
Atlantic (OSPAR), Tuna Compliance Network (TCN), International Council for the Exploration of the Sea
(ICES), Western Central Atlantic Fishery Commission (WECAFC), Mediterranean Advisory Council
(MEDAC), Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), EU
Regional Coordination Group Large Pelagics (RCG LP) and Regional Fishery Body Secretariats’ Network
(RSN).

10
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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 acknowledged that the steady and increasing the number of meetings has reached a critical
point and agreed on the need to limit the number of meetings to a sustainable level, in line with the available
human resources at the Secretariat and the CPCs capacity to engage national scientists in the Committee
activities.

7. Review of national fisheries and research programmes

The Annual Reports contained in SCI_151_TRI include the information as submitted by CPCs which could
be reviewed and validated by the Secretariat by 27 September 2023. Further updates may be required for
the Commission, as some information may be pending validation or correction.

Albania

Total catch of marine fisheries of Albania during the year 2022 was 5,502 metric tons and the amount of
total bluefin tuna catch was 177.50 metric tons or 3,2 % of total catch. The entire bluefin tuna quota was
caught by two purse seiner and fishing operation was conducted in the Western Mediterranean Sea (HSEA).
The bluefin tuna catch started on 26 May 2022 and finished on 17 June 2022. Conservation and
management measures regarding bluefin tuna fisheries are regulated by national legislation through by
laws, regulations and Ministerial orders, implementing ICCAT’s related regulations.

Algeria

Les captures nationales des thonidés et des especes voisines enregistrées en 2022 sont de 'ordre de
471,783tonnes sur un quota de 472,33tonnes pour I'espadon ; De 1649.691 tonnes sur un quota de 1655
tonnes pour le thon rouge, dont 1461 kg de pieces mortes enregistrés durant la campagne de péche au thon
vivant par les thoniers senneurs, et 5 tonnes de prises accessoires ; Et de 524 1,631 tonnes pour les thonidés
mineurs. Des données de captures de requins ont été collectée dans le cadre du suivi des especes de
requins, a ce titre deux espéces de requins péchées accessoirement et accidentellement, elles sont de 'ordre
4,767 tonnes pour le requin a peau bleue « Prionaceglauca », et de 1,806 tonnes pour le requin renard
« Alopias vulpinus ». La campagne de péche au thon rouge vivant a été accomplie par 29 navires thoniers
senneurs battant pavillon Algérien, d’'une longueur comprise entre 22 m et 40 m. Cette campagne a été
organisée en cinq (05) groupes de péche conjointe. A I'issue de cette péche, 1649,691 tonnes de thon rouge
ont été capturés sur un quota de 1655 tonnes octroyé a 'Algérie, une quantité de 1461 kg de thon rouge
mort a été enregistrée durant dans les opérations de péche a la senne, et une quantité de 5 tonnes de prises
accessoires. Le programme national d’échantillonnage au débarquement se poursuit au niveau des ports
nationaux, ce qui permet la collecte d’informations biologiques de I'espadon Xiphias gladius. Des
échantillonnages de taille et de poids ont pu étre effectués. Le nombre d’'individus échantillonnés est de
114 spécimens. L’intervalle de taille oscille entre 90 cm et 239 cm.

Belize

As a member of three major RFMOs, ICCAT, IATTC and SPRMFO Belize continues to maintain a compliant
fleet in all the areas where our vessels operate. Belize’s fishing fleet which operated in the ICCAT area
during 2022 comprised of purse seiners and long liners which were licensed to target tuna and tuna like
species and their support vessels. Our fleet in previous years consisted predominantly of long liners which
fluctuated over the years, followed by purse seine vessels. The total number of tuna long line vessels over
the past five years averages 14 vessels while our purse seine fleet averages 8 vessels. Despite the fleet size
and structure, the catches of tuna and tuna-like species and sharks have fluctuated over the past five years
with catches ranging from 33,208 m/t in 2018, 31,383 m/tin 2019, 31,157 m/t in 2020, 27,772.28 m/t in
2021t040,859.80 m/tin 2022, inclusive of tunas, billfishes, and sharks. Skipjack has been the predominant
catch for the past several years, amounting to 41% of our overall catches in the past five years. Blue shark,
frigate tuna, wahoo, sailfish, dolphinfish continue to be the most commonly incidentally caught species in
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our overall fishery, inter alia. The compiled data including Task 1 and Task 2 for 2022 and the list of
authorized vessels will be reported to the Secretariat on or before the deadline date.

Brazil

In 2022, the Brazilian fleet fishing for tunas and tuna-like fish consisted of 317 fishing boats, including
about 240 artisanal and small-scale. The Brazilian catch of tunas and tuna-like fish, including marlins,
sharks and other species (e.g. wahoo, dolphinfish, etc.) was 60,353 (live weight), slightly higher than
catches recorded in 2021, when 52,519 t were landed. Most of the catches were done by handline fishery
(25,374 t; 42%), in associated schools, targeting tropical tunas, mainly YFT (11,982 t). The baitboat fishery
accounted for the second largest catch in 2022, representing 32% (19,598 t) of the total tuna and tuna like-
fish caught this year, with SK] responding for 80% of the fish landed, in weight (15,656 t). Longline catches
reached 10,122 t, representing 17% of the total, being made mainly of BSH (3,046 t), SWO (1,980 t), BET
(2,096 t), and YFT (1,220 t). About 39% of all Brazilian catches of tunas and tuna-like fish came from
artisanal and small-scale boats (10 to 20 m LOA), based predominantly in the southeast and northeast
region and targeting YFT, BET, SK], DOL, plus a variety of small tuna species, with various fishing gears,
including mainly handline, trolling and other surface gears. With the support provided by the Ministry of
Fisheries and Aquaculture (MPA) to the Scientific Subcommittee of the Standing Committee for the
Management of the Tuna Fisheries in Brazil, several scientific activities were continued in 2022, such as
the collection of biological data, including size distribution of the fish caught and research on the bycatch
of seabirds and sea turtles in the longline fishery, including the development of measures to avoid their
catches.

Canada

Western Atlantic Bluefin tuna, Northern swordfish, and other tuna species (albacore, bigeye, and yellowfin)
are harvested by Canada, primarily within Canada’s exclusive economic zone (EEZ). Canada has real time
monitoring of catch and effort for all fishing trips targeting pelagic species. Upon completion of each fishing
trip, independent and certified dockside monitors must be present for offloading to weigh out the landing,
and verify log record data. In 2022, total landings for bluefin tuna, swordfish, and other tuna species were
613.3 t, 1341.5 t, and 555.6 t, respectively. Canada continues to actively support scientific research
through: real time monitoring of catch and effort for all fishing trips; updating model indices; acoustic
monitoring; tagging programs; and, biological sampling. Canada’s leadership role extends to ecosystem
related challenges and to the Standing Committee on Research and Statistics) (SCRS) itself with assessment
support for Bluefin tuna, North Atlantic swordfish, and porbeagle shark. In 2022, Canada’s Bluefin tuna
biological sampling program sampled tissue to address questions related to mixing, age-at-length and
supports diet, lipid, histological, and genetic analyses of the catch. In 2022, Canada again coordinated the
international biological sampling research program for Swordfish in the Atlantic Ocean aiming to improve
the knowledge of the stock distribution, age and sex of the catch, growth rate, age-at-maturity, maturation
rate, spawning season/location, and diet. Canada also continued to coordinate an international sampling
program for albacore tuna. For sharks, recent research focused on estimating reproductive characteristics
or size-at-maturity for mako and porbeagle, evaluating distributions and population structuring for
thresher and shortfin mako, developing data-poor stock assessment methods to contribute to the 2020
porbeagle assessment, quantifying post-release and natural mortality rates for porbeagle and shortfin
mako, evaluating covariates with survival and recovery to contribute to bycatch mitigation, as well as
continuation of our white shark research program.

China (P.R.)

Bureau of Fisheries (BOF), Ministry of Agriculture and Rural Affairs of China is in charge of management of
distant water fisheries including tuna fishing activities in ICCAT waters. And China Overseas Fisheries
Association (COFA) assists BOF with coordination of tuna fisheries activities. China attaches great
importance to ICCAT tuna fishery and priorities were given to abide by Recommendations and Resolutions
adopted by ICCAT. China had set up a series of domestic MCS to implement ICCAT Recommendations by
transferring those Recommendations into domestic regulation. China established monitoring, control and
surveillance system, like annual review of each fishing vessel performance, sanction scheme, fishing license
system, VMS, logbook, monthly catch report (weekly report for BFT), national observer program, by-catch
regulation, CDS and market-related measures, compliance training, setting catch limit for each vessel on the
target and by-catch stocks strictly in accordance with respective ICCAT Recommendations. Fishing vessels
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which violated management measures will be imposed severe sanctions, including fines, suspension or
termination of fishing license, cancelation of qualification to conduct fishing activities and so on. In addition,
China held meetings at national level each year, in which all companies relating to tuna fisheries shall
participate. During the meeting, we will circulate new ICCAT Recommendations that come into force after
translated them into Chinese. We also reiterate key compliance issues, such as catch limit, VMS, observer
deployment, logbook, by-catch, transhipment and so on. Non-compliance behaviour for tuna fishing vessels
will be punished.

El Salvador

La Republica de El Salvador es un pais en desarrollo ubicado en América Central, con mds de 7 millones de
habitantes que, por sus retos sociales y econémicos, depende de la produccién agricola generada en su
pequefio territorio de 21.041 Km?, y de la actividad pesquera desarrollada en su mar territorial y en el Alta
Mar, procesada en tierra, particularmente la industria de conservas de attin. Esta actividad de pesca en la
zona de la Comisidn Internacional para la Conservacién del Attiin Atlantico (ICCAT) la realiza desde el afio
2015 permitiendo un desarrollo econémico de este rubro. La Autoridad competente en el ordenamiento y
gestion de las actividades de pesca y la acuicultura es el Centro de Desarrollo de la Pesca y la Acuicultura,
(CENDEPESCA), que es una Direccion adscrita al Ministerio de Agricultura y Ganaderia. El Salvador regula
la pesca y la acuicultura mediante la aplicacién de la “Ley General de Ordenacién y Promocién de Pesca y
Acuicultura”. Las pesquerias de El Salvador en el Atlantico se realizan con pesca de cerco. Durante el afio
2022, El Salvador ha cumplido con todas las medidas de ordenacién de la ICCAT aplicables a sus pesquerias,
en particular, atendiendo las posibilidades de pesca autorizadas de conformidad con la recomendacién 22-
01 para los atunes tropicales.

Equatorial Guinea

La Republica de Guinea Ecuatorial posee una zona econdémica exclusiva (Z.E.E) de unos 314.000Km?, con
644 km de costa, de total soberania para fines de explotacion de recursos haliéuticos disponibles. Las aguas
jurisdiccionales del pais se dividen en dos zonas de pesca: Insular y Continental. La pesca maritima, sigue
dirigida a la captura de los principales recursos disponibles, como son: Pequefios peldgicos costeros como
sardinas, arenques, entre otros; grandes peldgicos ocednicos: Tunidos y especies afines; especies
demersales costeras: Pargos, Besugo, Colorado, y finalmente, las especies de aguas profundas, como:
Corvina, Gambas, entre otras. De las dos modalidades de pesca que se practican, la Pesca Artesanal es
llevada a cabo por la Poblacién costera con larga tradicién y experiencia en ese subsector; mientras que la
Industrial es desarrollada hasta ahora por los barcos de las sociedades privadas, mediante acuerdos y/o
contratos que firman con el Ministerio tutor. Ultimamente, la Pesqueria Industrial de Cerco, es desarrollada
por los Armadores Espafioles y un senegalés que gozaban de Licencias de Pesca Atunera. Actualmente
(Periodo 2022-2023) la otorgacién de las Licencias Atuneras estd paralizada temporalmente por el
Gobierno. A nivel de las investigaciones, el Ministerio de Pesca y Recursos Hidricos todavia sigue ejecutando
algunos componentes del Proyecto UTF/EQG/005/EQG sobre la Evaluacidon de los Recursos Pesqueros
Marinos de nuestra Zona Econémica Exclusiva como: El censo de pescadores artesanales, embarcaciones,
etc. Para la conservacién del ecosistema marino y garantizar la reproduccién de las especies bioldgicas, la
nueva Ley Reguladora de la Actividad Pesquera en la Reptiblica de Guinea Ecuatorial N2 11/2017, de fecha
20 de noviembre, prohibe el uso de redes de arrastre, cerco, palangres de la Pesca Industrial dentro de la
zona situada a seis (6) millas marinas, medida a partir de la linea de base; asi mismo, la Ley N2 7/2003, de
fecha 27 de noviembre, Reguladora del Medio Ambiente, en su Articulo 40, habla sobre la proteccion de las
especies en relacion a la caza y la pesca; también el Gobierno tiene sancionado un Decreto que prohibe la
caza de las especies en peligro de extincién, como son las tortugas marinas, los grandes mamiferos marinos
(Cetaceos). En las estadisticas, sigue teniendo problemas, ya que no dispone de una flota pesquera Nacional
atunera, asi como la de otras especies. Para ello, se estd implementando actualmente dos grandes Proyectos
en el Pais: El Proyecto de Pesca y Transformacién de Atiin y Especies Afines en la Isla de Annobén, y el
Proyecto de Apoyo al desarrollo de cadenas de valores en el Sector de la Pesca y la Acuicultura (PASPA) a
nivel Nacional, que ya esta en curso.

European Union
This report presents the fishing activities performed by the EU fleet in the ICCAT Convention area in 2022.

The EU Member States with fleets actively fishing in the ICCAT Convention area in 2022 were the following:
Croatia, Cyprus, France, Greece, Ireland, Italy, Malta, Portugal, and Spain. The EU fleet was composed of
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3219 commercial vessels with a great diversity in terms of vessel length and fishing gears involved in the
different fisheries. Fishing gears include purse seine, longline, pole-and-line, handline, mid-water trawl,
troll, bait-boat, trap, harpoon, and sport and recreational fishing gears. The EU fleet operates in both the
Atlantic and Mediterranean Sea. The main species and stocks regulated by ICCAT that are targeted or taken
as bycatch by the EU vessels are: Atlantic and Mediterranean Bluefin tuna, Atlantic swordfish,
Mediterranean swordfish, tropical tunas (skipjack, yellowfin and bigeye tunas), Atlantic albacore,
Mediterranean albacore, blue and white marlins, sharks and small tuna species (bullet tuna, Atlantic bonito,
frigate tuna, little tunny and dolphinfish). As in 2022, the total reported EU catches for the main species
regulated by ICCAT in the Atlantic Ocean and Mediterranean Sea amounted to 209458 t, which represent
an de/increase of 4,3% compared to 2021 (200775 t). The EU fishing patterns remained relatively
consistent compared to previous years, with 48,4 % of the 2022 catches corresponding to tropical tunas
(yellowfin, bigeye and skipjack), 18,3 % to commercial sharks and 14 % to albacore tuna. Skipjack, blue
shark, albacore tuna, yellowfin tuna, Bluefin tuna, swordfish and bigeye tuna continued to be the most
important ICCAT fisheries resources exploited by the EU fishing fleet, in terms of volume. The EU continues
to engage significant financial resources for the funding of studies and research activities in the context of
the RFMOs to which it is a member, including in particular ICCAT. Research activities related to ICCAT
fisheries are also carried out at national level by the EU Member States.

Gabon

Le Gabon n’a pas de flottille thoniere. Les pécheries existantes interagissent de facon accessoire avec les
stocks de thonidés. De ce fait, pour le compte de I'année 2022, 'administration des péches a octroyé des
licences a des senneurs étrangers pour 'exploitation des ressources thonieres. Ces senneurs ont ciblé
essentiellement l'albacore (Thunnus albacores), le thon obése (Thunnus obesus) et le listao
(Katsuwonus pelamis). La flottille nationale a pour sa part réalisé des captures accessoires de petits
thonidés dont les informations ont été transmises au secrétariat de 'lCCAT.

Ghana

The Ghanaian tuna industry exploits the tropical tuna species, namely, Skipjack (Katsuwonus pelamis),
Yellowfin (Thunnus albacares) and Bigeye tuna (Thunnus obesus). A total of 18 baitboats, and 17 purse-
seiners were authorized to operate within the EEZ of Ghanaian coastal waters and beyond exploit these
tuna species amongst other minor tuna-like species such as the frigate mackerel (Auxis thazard) for the
year under review. A total of 113,770.50t t of tuna was landed in 2022. Purse seine and Baitboat fleet
accounted for 91.5% and 8.5% of total catch respectively. Skipjack was the most dominant (68%) followed
by Yellowfin (26%) and Bigeye (3%). Other tuna-like species amounted to (3%) of the total catch. The
reporting year observed an increase in fishing activities of the tuna fleet can be attributed to the 39.71%
increase in catches for year 2022 as against the previous year. More than 90% fishing of both fleets were on
FADs. Moratorium on fishing on FADs was observed. Sampling of fish at the ports of Tema and Takoradi has
improved in addition to more information from logbooks of all fleets. All these data have been incooporated
in the 2022 AVDTH database submitted to ICCAT. Beach sampling of the Billfishes continued off the western
coastline of Ghana from artisanal drift gill net operators with no catches of Atlantic sailfish and white
marlin. Blue marlin and swordfish recorded a total 120.8 t and 16.4 t respectively for the recorded period.
Sharks when caught in purse seiners during observer missions were released live; estimates of sharks from
the artisanal fishery were obtained from the western shelf of Ghana. Drift nets are also used in capturing
sharks which are consumed locally with no bycatch and discards in the fishery.

Guatemala

El Estado de Guatemala es parte de la Comision Internacional para la Conservacién del Atin del Atlantico -
CICAA- y ratifica su compromiso en el cumplimiento y participacién segin cada una de sus
responsabilidades en la pesqueria. En Guatemala el ordenamiento pesquero se desarrolla a través de la
Direccién de Normatividad de la Pesca y Acuicultura parte del Ministerio de Agricultura, Ganaderia y
Alimentacion, el principal recurso hidrobiolégico en el comercio internacional son las pesquerias de atin.
Se trabaja junto a la industria dandole las herramientas necesarias revisadas, conciliadas y aprobadas en la
Comision. El trabajo se realiza con una vision regional con otros paises los cuales son parte de la Comisién,
asi mismo Guatemala ha hecho los esfuerzos necesarios para que trabajo se vea reflejado en el
cumplimiento de sus obligaciones, participando en las reuniones activamente y proveyendo la informacién
al comité cientifico asesor. Atendiendo de caracter obligatorio las medidas de ordenacién para la pesca de
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atun tropical y especies afines, Durante el afio 2022 se registraron 2 embarcaciones cerqueras para realizar
faenas de pesca en el drea de la Comision, realizando una captura total de 11,931 t de tinidos tropicales,
desglosada de la siguiente manera: 6,839 t de listado, 4,237 t de rabil, 855 t de patudo.

Japan

Longline is the only tuna-fishing gear deployed by Japan at present in the Atlantic Ocean. 95% of logbook
data from the Japanese longline fleet operating in the Atlantic in 2022 have been analyzed and included in
this report (provisional). In 2022, the number of fishing days was 10,700 which was 76% of past ten years’
average. The catch of tunas and tuna-like fishes (excluding sharks) in 2022 is estimated to be about
20,000 t, which is about 88 % of past ten years’ average. In 2022, the most dominant species was bigeye
tuna, representing 56% of the total tuna and tuna-like fish catch in weight. The second dominant species
was yellowfin tuna occupying 21% and third one was bluefin tuna (18%). A total of 443 fishing days were
monitored by observers in 2022 covering 4.2% of the entire operations.

Korea (Rep.)

In 2022, Korea has only longline fishery for tunas and tuna-like species in the Atlantic Ocean, and the
coverage of data reporting was 100%. 9 Korean longline vessels engaged in fishing in the Atlantic Ocean,
and fishing effort (No. of days at fished) was 1,616 days, which is increased by 10% compared to 2021.
Total catch was 3,067 t, which is also increased by 15% compared to 2021. The catches of Atlantic bluefin
tuna, bigeye tuna and yellowfin tuna were 252 t (8%), 763 t (25%) and 481 t (16%), respectively. All
Atlantic bluefin tuna were caught within 16°-28°W and 55°-60°N. Except for fishing operations targeting
Atlantic and Southern bluefin tunas, most of fishing efforts were focused on the areas of 10°E-40°W and
16°N-37°S. Three observers were deployed on board the Korean tuna longline vessels, and the observer
coverage in Atlantic Ocean was 16% (No. of sets) in 2022.

Mauritania

En Mauritanie, les espéces de thons hauturiers sont ciblées uniquement par des flottilles étrangéres
travaillant dans le cadre des accords bilatéraux et opérant sous le régime de licence libre. Les flottilles de
ces parties contractantes qui ont atteint en 2022 environ 59 thoniers (52 senneurs, 4 canneur et
3 palangriers) débarquent leur production dans des ports étrangers. Les espéces de thons cotiers sont
péchées accessoirement par les unités hauturieres de petits pélagiques. Les statistiques montrent que la
capture accessoire du thon hauturier réalisée par la péche hauturiere a atteint, en 2022, 18836 tonnes (soit
une augmentation de 114% par rapport a 'année 2021) composée essentiellement de Sarda sarda avec
une contribution de 58% contre 30% pour Euthynnus sp. et 12% pour Auxis thazard. Les captures
débarquées par la péche artisanale et la péche cotiére sont connu une diminution de -79% en 2022 par
rapport a 2021. Il est a noter que les débarquements des thonidés péchés par la senne tournante en
Mauritanie se font généralement la nuit ce qui n’est pas couvert par le systéme de suivi actuel. Un
programme de suivi axé sur ces pécheries devrait étre envisagé pour renforcer la collecte des données sur
les thons mineurs et tropicaux pendant les horaires qui n’ont pas couvert par le Systeme de Suivi de la
Péche Artisanale et Cotiere (SSPAC). En fin plusieurs programmes de recherches axés sur I'étude de
certaines espéces des thons ont été lancés par 'IMROP en 2016 et 2017 avec I'appui financier de I'lCCAT. Il
s’agit en particulier d'un programme visant la collecte des données et les informations disponibles sur la
présence des thons rouges dans la zone Mauritanienne en 2016 et un programme de collecte des données
biologiques en vue d’étudier les structures des tailles et les parametres de croissance mais le
développement des approches de reconstitution des captures de ces especes de 2000 a 2016. La délégation
Mauritanienne de I'ICCAT a transmis une requéte a I'lCCAT depuis 2018 pour renforcer le suivi des
pécheriez et les prises accessoires de ces especes de thons.

Mexico

El presente informe describe las caracteristicas de la pesca del atin aleta amarilla o rabil (Thunnus
albacares) con palangre en el Golfo de México, y las especies que integran la captura incidental, haciendo
énfasis en el cumplimiento a las regulaciones nacionales y/o aplicaciéon de las recomendaciones y
resoluciones emanadas de la Comisién Internacional para la Conservacién del Atin Atlantico (CICAA). Cabe
mencionar, que la pesca de atin aleta amarilla o rabil en el Golfo de México se lleva a cabo por
embarcaciones de mediana altura a través del palangre. Ademdas de la especie objetivo, se capturan
incidentalmente otras especies como: el barrilete o listado (Katsuwonus pelamis), el patudo o bigeye
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(Thunnus obesus), el atun aleta azul o atun rojo del Atlantico (Thunnus thynnus), tiburones y pez espada,
entre otros. El marco legal normativo que regula esta pesqueria en México incluye ala Ley General de Pesca
y Acuacultura Sustentables (LGPAS), y la Norma Oficial Mexicana NOM-023-SAG/PESC-2014 que regula el
aprovechamiento de las especies de tunidos con embarcaciones palangreras en aguas de Jurisdiccién
Federal del Golfo de México y Mar Caribe, la cual se actualiza periédicamente para incorporar las
regulaciones adoptadas por CICAA.La Secretaria de Agricultura y Desarrollo Rural, (SADER) a través de la
Comision Nacional de Acuacultura y Pesca (CONAPESCA) es la autoridad nacional encargada de
implementar las politicas, programas y normatividad que faciliten el desarrollo competitivo y sustentable
del sector pesquero y acuicola de México. Por su parte, el Instituto Nacional de Pesca y Acuacultura
(INAPESCA) es el responsable de desarrollar la investigacidn cientifica y recopilar las estadisticas sobre la
pesca del atin con palangre en el Golfo de México.

Morocco

La péche des espéces de thonidés et des espéces apparentées a atteint une production de 24 255,58 TM au
cours de l'année 2022 contre 19 519,96 TM au cours de 1'année 2021 en termes de volume, soit une
augmentation en volume de 24,26 %. Les principales especes exploitées le long des cotes marocaines sont
le thon rouge, I'espadon, le thon obése, I'albacore, le listao, les thonidés mineurs, et les requins. La collecte
de données statistiques de péche et d’effort, se fait pratiquement d’'une maniere exhaustive, a travers les
structures administratives des péches (Département de la Péche Maritime et I'Office National des Péches),
implantées tout au long des cotes atlantique et méditerranéenne du Maroc. Un controle se fait également
en aval par I'Office des Changes, en ce qui concerne les exportations des produits de la péche. Sur le plan
scientifique, I'Institut National de Recherche Halieutique -INRH-, a travers ses Centres Régionaux (au
nombre de six), couvrant tout le littoral marocain, a renforcé la collecte de données biologiques des
principales espéces (thon rouge et I'espadon). Le Centre Régional de 'INRH a Tanger sert de coordinateur
de collecte et d’analyse de toutes ces données. Au cours de ces dernieres années, d’autres espéces ont
commencé a étre suivies, notamment celles des thonidés tropicaux (thon obése entre autres) les thonidés
mineurs, et les requins pélagiques notamment dans les zones situées au Sud du Royaume du Maroc. Un
grand progrés a été ainsi enregistré en matiere de collecte de données statistiques et biologiques, tel qu'en
témoignent la série de documents scientifiques, ainsi que des bases de données de la Tache II, soumises par
les chercheurs marocains aux différentes réunions scientifiques du SCRS, a des fins d’évaluation de stocks
de thonidés.

Nicaragua

La Republica de Nicaragua no ha ejercido actividad pesquera positiva en el area de la Convencion, debido
a que aun no opera flotas pesqueras nacionales ni fletadas, no obstante, se cumple con la obligacién de
provisionar datos sobre la base de cero capturas e inactividad pesquera.

Norway

Norway was allocated a quota of 300 tonnes of Eastern bluefin tuna (Thunnus thynnus) for 2022. In
addition to this 5% of the unused quota from 2021 was carried over to 2022. Thus, the total Norwegian
quota in 2022 was 315 tonnes. Due to bad weather conditions, the quota was not exhausted. Numerous
observations of Atlantic bluefin tuna continued to be made, also in 2022, along the Norwegian coast and in
offshore waters from late June to October, with the majority of observations made in August and
September. Norway put a lot of effort to obtain biological, ecological and genetic samples and data from
Atlantic bluefin tuna caught in 2022. Norway continuously works on present and historical data on tuna
and tuna-like species and aims at incorporating the data on these species into an ecosystem perspective.
Norway participated at Management Strategy Evaluation (MSE) related meetings on bluefin tuna and at the
SCRS annual science meeting also in 2022.

Panama

En las aguas del Océano Pacifico panamefio, dentro de la Zona Econ6émica Exclusiva (ZEE) se desarrolla el
95% de las actividades pesqueras de pequefia, mediana y gran escala. Esto, deja por sentado que las
actividades pesqueras en el Caribe panamefio, Océano Atlantico se desarrollan en un 5% Unicamente de
forma artesanal; pero también se desarrolla una importante pesqueria en la zona de alta mar por buques
de cerco y palangre con licencia internacional de pesca que histéricamente se han dirigido a la captura de
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tunidos. La pesca artesanal que se desarrolla en el Caribe panamefio esta sectorizada hacia la zona Norte
del pais con una plataforma continental corta que permite el desarrollo de actividades pesqueras asociadas
a los sustratos rocosos, principalmente a la captura de langosta, Panulirus argus, y en menor volumen a la
extraccion de pulpo y cangrejos. En cuanto a la pesca de servicio internacional, Panama mantiene un
registro de buques de pesca y actividades relacionadas a la pesca que realizan sus actividades operativas
en el Océano Atlantico, este mantiene las especificaciones y dimensiones, artes de pesca, especies
autorizadas y areas de faena. Actualmente, la flota con licencia internacional de captura la conforman
buques cerqueros y buques palangreros que pescan principalmente atin aleta amarilla (Thunnus
albacares), patudo (Thunnus obesus), barrilete (Katsuwonus pelamis) y especies asociadas.

Russian Federation

Fishery.In 2022 and 2023, a specialized (purse-seine) tuna fishery fleet flying the Russian flag did not carry
out any operations. In 2022, trawl vessels caught 366 t of 4 small tuna species and 6969 t of Atlantic bonito
as a bycatch in the Eastern-Central Atlantic.

In the first half of 2023, the trawl vessels caught 150,5 t of 3 small tuna species and 420,5 t of Atlantic
bonito.

Research and statistics. In 2022, observers of the Atlantic branch of VNIRO (AtlantNIRO) sampled biological
and fishery materials on tuna species aboard trawl vessels in the Eastern-Central Atlantic (area BIL94B
according to the ICCAT classification). Fish length, weight, sex- and maturity stages of gonads as well as
stomach fullness were measured. Species from the group “Small Tunas” occurred in trawls as a by-catch,
individually or up to several tons. The material on frigate tuna, bullet tuna, oceanic skipjack and Atlantic
bonito was collected in the amount of 5803 specimens for measurement of length and 1091 specimens for
biological analyses.

Implementation of the ICCAT conservation and management measures. In course of the trawl fishery in the
areas where tuna and tuna-like species occurred in the catches as a by-catch, the ICCAT requirements and
recommendations concerning compliance with restriction on tuna fishery and a ban on fishery of quoted
species were applied.

Senegal

Au Sénégal, les thonidés et especes voisines et apparentées sont péchées par les flottilles industrielle et
artisanale. La flottille thoniere industrielle sénégalaise est composée en 2022 de cinq (5) canneurs et sept
(7) senneurs qui exploitent essentiellement les thons tropicaux de I’Atlantique notamment I'albacore
(Thunnus albacares), le thon obése (Thunnus obesus) et le listao (Katsuwonus pelamis). Certains engins de
la péche artisanale capturent aussi de fagon ciblée et ou accessoire les poissons porte-épée (marlins et
voilier), les thons majeurs, les petits thonidés (thonine, maquereau bonite, bonite a dos rayé, auxide etc.)
et les requins. En 2022, les prises totales de thonidés tropicaux des engins des canneurs et senneurs
sénégalais s’élévent autour de 55 181 t (42 467 tonnes en 2021). La capture totale des cinq (5) canneurs
sénégalais est estimée a 1614 t en 2022 (1845 ten 2021) dont 802 t de listao, 721 t d’albacore et 92 t de
thon obése. Les Prises de thons tropicaux des senneurs sénégalais de 2022 sont estimées a 53 567 t (40
622 ten 2021) dont 8 673 t d’albacore, 38 928 t de listao, 645 t de thon obese et 5321 t de petits thonidés
(auxide & thonine). A noter que 86 % (45574 t) des captures sont effectuées sous objets flottants (FOB),
7993 (%) sous bancs libres. Les efforts de péche déployés en 2022 par les flottilles thoniéres industrielles
sont de 870 jours de mer et 700 jours de péche pour les canneurs et 1694 jours de péche et 1738 jours de
mer pour les senneurs sénégalais. En 2022, les prises de toutes especes confondues de la péche artisanale
sont estimées a t en 2021 soit une baisse 26 % par rapporta 2021(17 711 t).

St Vincent and the Grenadines

St Vincent and the Grenadines is a small island developing state which continues to explore all available
sources of revenue in order to ensure food security for its people while meeting the challenges of
sustainable utilization and a changing global environment. These efforts must be in compliance with
acceptable international practices and standards and St Vincent and the Grenadines continues to develop,
refine and implement the relevant legislative, management, monitoring, control and surveillance (MCS)
mechanisms with regards to its fishing fleet. These measures are geared towards ensuring the activities of
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the fishing fleet are fully compliant with the conservation and management initiatives taken by ICCAT and
other relevant organizations. During the 2022 reporting period, St Vincent and the Grenadines’ fishing fleet
operating in the ICCAT conservation area comprised of longline fishing vessels that target tuna and tuna
like species on the high seas and smaller vessels operated by outboard engines that target tuna and tuna
like species within the exclusive economic zone. The vessels that fished on the High Seas were foreign
owned and registered with the St Vincent and the Grenadines Maritime Department. The total number of
High Seas tuna longline vessels that operated in the ICCAT convention area during 2022 was four (4). The
vessels started fishing on St Vincent and the Grenadines fishing license in January 2022 and expired May
2022. Hence, the data reported was for the period January to May 2022.

Tunisia

En Tunisie, les plans de gestion et de conservation des thonidés et des espéces accessoires sont régis
essentiellement par les dispositions de la loi N° 94-13 du 31 Janvier 1994 et de ses textes d’application. En
2022, comme pour les années précédentes, ces plans ont été soutenus par la mise en ceuvre de tous les
programmes de controle (programme des observateurs a bord) et les programmes d’inspection en mer et
dans les ports notamment pendant les périodes d’interdiction de la péche de thon rouge et d’espadon. En
préparation a la campagne de péche de thon rouge 2022, la Tunisie a ajusté sa capacité de péche
conformément a la méthodologie adoptée par I'ICCAT (19-04). Sur la base de cette méthodologie, la Tunisie
a établi un plan de péche et a attribué des quotas individuels a 48 navires pour exercer la péche au thon
rouge en 2022. Dans ce contexte et dans le cadre de 'amélioration de la collecte des statistiques de prise
de thon rouge et le suivi de la mise en ceuvre des mesures prises en vue d’atténuer les prises accessoires et
les rejets dans les pécheries thoniéres et d’espadon, 'autorité compétente, outre la documentation des
captures, a couvert plus que 10 % de ses pécheries thoniéres par des observateurs scientifiques.
L’allocation de quotas pour la péche de thon rouge et la perfection des engins ciblant 'espadon ont
minimisé énormément les captures accidentelles sachant qu’en 2022 aucune prise accessoire de tortues
marines, d’oiseaux marins, de requin ou de mammiféres marins n’a été relevée par le programme des
observateurs nationaux et scientifiques. Les captures totales du thon rouge en 2022 ont atteint 2659,337
tonnes dont 2652,787 tonnes provenant des navires senneurs autorisées a pécher le thon rouge.
Concernant la contribution au programme de recherche scientifique, la Tunisie effectue différentes
activités de recherche sur le thon rouge, I'espadon et les thons mineurs. Ces activités sont définies tenant
compte des recommandations de 'lCCAT et des priorités du SCRS.

Tiirkiye

Total marine fisheries production of Tiirkiye has been 335,003 t for the year 2022. The portion of the tuna
and tuna-like fishes in total catch was 16% corresponding to 53,889 t including Mediterranean Swordfish.
In 2022, catch amount of bluefin tuna, swordfish, albacore, bullet tuna, Atlantic bonito and little tunny was
2,2921t,378.7t,118¢t,808.9t,49,891.5 tand 410 t, respectively. Most of bluefin tunas were caught by purse
seiners, which have an overall length 35-62 meters. The fishing operations were conducted intensively off
Antalya Bay in the south of Tiirkiye and in the Central Mediterranean region at international waters off the
coast of Malta. The bluefin tuna catch started on 15 May and finished on 1 July. Conservation and
management measures regarding swordfish, bluefin tuna fisheries and farming are regulated by national
legislation through notifications, considering ICCAT’s related regulations.

United Kingdom

The United Kingdom 2022 annual report provides information for both Metropolitan (Met) UK and the
United Kingdom Overseas Territories (UKOTSs) of Bermuda, British Virgin Islands, St Helena (including
Ascension Island and Tristan da Cunha) and Turks and Caicos Islands. Met UK’s only commercial /targeted
ICCAT fishery is for albacore and uses midwater trawl gear. Catches from this fishery account for the
majority of Met UK catches and totalled 120.8 metric tonnes (t) in 2022. The two vessels operating in the
albacore fishery have ‘Length overall (LOA) of 19.5m and 25m respectively. There are some incidences of
bycatches of ICCAT species in fisheries utilising other gear types, predominantly gillnets and small purse
seines which target non-ICCAT pelagic species. Bycatch accounts for 8% (10.7t) of Met UK’s total catch of
ICCAT species. The fishing fleets of the UKOTs are small scale and deploy limited effort, mostly in close
proximity to their shores. Offshore fishing, where conducted, is associated with seamounts within the
UKOTs’ respective maritime zones. The typical fishing gears utilised are rod-and-reel, trolling, pole-and-
line, and handline. Use of these gears minimises the incidental capture of non-target species which are more
typically taken as bycatch in fisheries using other, more industrial fishing methods. In addition, Bermuda
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continues to operate a single longline vessel, of <20 m LOA. The UK landed 317t in total in 2022 (UK Met
131t; Bermuda, 98t; British Virgin Islands, 11t; St Helena, 77t; Turks and Caicos Islands, 0t). Total catches
in 2022 decreased vs 2021, which is mainly due to the decrease in North Atlantic albacore catches by Met
UK. UKOT activity remains diverse, ranging from no commercial activity by Turks and Caicos Islands (TCI)
to reasonably consistent fisheries by Bermuda and St Helena. All UKOTs have ambitions to expand capacity
to fish ICCAT species within their respective maritime zones. In 2022, Met UK and St Helena continued their
tagging programmes, with Met UK tagging over 1,100 bluefin tuna and St Helena tagging 1,042 fish
(vellowfin, skipjack and bigeye tuna).

United States

Total (preliminary) reported U.S. catch of main tunas (YFT, SK], BET, ALB, BFT) and swordfish, 2022 was
12,071 MT, an increase of about 59% from 7,562 MT in 2021. This total catch includes estimates of dead
discards for the tropical tunas, BFT, and SWO. Swordfish catches (including estimated dead discards)
increased from 1,283 MT in 2021 to 1,339 MT in 2022, and provisional landings from the U.S. fishery for
yellowfin tuna increased in 2022 to 7,749 MT from 3,960 MT in 2021. In 2022, U.S. vessels fishing in the
northwest Atlantic caught an estimated 1,362 MT of bluefin tuna, an increase of about 156 MT compared
to 2021 (1,206 MT). Provisional skipjack tuna landings increased by about 38 MT to 103 MT from 2021 to
2022, bigeye tuna landings increased by 243 MT compared to 2021 to an estimated 1,208 MT in 2022, and
albacore landings increased from 2021 to 2022 by 16 MT to 310 MT. The U.S. continues to monitor its
pelagic longline fleet with its observer program with a target coverage of 8%. However, the achieved target
has been over 10% in the past several years. Domestic management of ICCAT species includes the
implementation of minimum size limits, time/area closures, and the mandatory use of circle hooks. The
U.S. has also conducted extensive research, including tagging activities, on ICCAT species. Details of such
research can be found in the main text of the report.

Uruguay

Durante el afio 2022, la flota atunera uruguaya no mantuvo actividad Debido a diversos factores. Por otra
parte, ain no ha sido posible volver ala normalidad luego de la retracciéon causada por la Pandemia (COVID-
19) en la actividad pesquera y en la investigacidn a nivel nacional, por la cual muchas actividades fueron
suspendidas, algunas de las cuales se vieron reflejadas en los temas relacionados con la CICAA. A pesar de
esto, se continud con el andlisis de estadisticas de captura histéricas y esfuerzo de las especies de interés
de la Comision. Uruguay participé y aport6 trabajos en diversas reuniones del SCRS, incluyendo la reunién
intersesiones del grupo de tiburones, las reuniones de preparacion de datos y de evaluacion de stock de
pez espada del Atlantico y de listado, las reuniones de evaluaciéon del marrajo sardinero del Atlantico
nordestes, y la reuniéon del subcomité de ecosistemas y captura incidental. Se continué con el trabajo de
control en puerto de buques de tercera bandera iniciado durante 2009. Se realizaron inspecciones en
puerto para determinar cudles son las especies desembarcadas, cual es su origen y controlando aspectos
formales de la documentacién de los barcos. Todas las Recomendaciones de la CICAA aprobadas durante la
Reunién de la Comisién en el afio 2022 han sido internalizadas en Uruguay, y actualmente rigen bajo
decreto.

Venezuela

La flota venezolana orientada a los recursos peldgicos que oper6 en el océano Atlantico estuvo conformada
en 2022 por 89 unidades industriales: 84 palangreros, 3 cerqueros y 2 cafieros. Ese afo se produjeron
capturas de tunidos y especies afines provenientes del Océano Atlantico en el orden de las 4.412,582 t. El
78,42 % de los desembarques lo representan los atunes, entre los cuales el mas importante fue la aleta
amarilla (Thunnus albacares) con 71,78 %, mientras que el bonito listado (Katsuwonus pelamis), el ojo
gordo (T. Obesus), el atin albacora (T. alalunga), la carachana (Auxis thazard) y atun aleta negra (T.
atlanticus), alcanzaron 4,82 %, 0,88 %, 0,72 %, 0,12 % y 0,078 %, respectivamente. La captura incidental
de especies afines estuvo conformada por peces pico, entre los que se destacé el pez vela (Istiophorus
albicans) con 8,40 % y tiburones ocednicos cuyos desembarques representan el 0,24 %, siendo el tiburén
azul (Prionace glauca) el que presenta la mayor cantidad dentro de este grupo con 0,20 %. E1 75,86 % de
los desembarques provinieron de la pesqueria de palangre, 20,13 % de cerco y 4,01 % de cafia. En 2022
continuaron las investigaciones sobre la pesqueria de los grandes pelagicos; éstos incluyen los atunes,
peces de pico y tiburones.
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Chinese Taipei

In 2022, the number of our authorized fishing vessels in ICCAT waters was 84 with 54 targeting bigeye tuna
and 30 targeting albacore, and the total catch of tuna and tuna-like species was about 22,599 t. Albacore
was the most dominant species, which accounted for 52% of the total catch in weight, followed by bigeye
tuna with catch accounting for 36% of the total catch. In general, Chinese Taipei fully implemented ICCAT
conservation and management measures in 2022. All longline vessels operating in the ICCAT Convention
area have been equipped with satellite tracking devices (Vessel Monitoring System, VMS) on board to
automatically transmit a message of vessel position to our Fisheries Monitoring Center every 4 hours, and
every hour since 30 January 2018. Captains of Chinese Taipei-flagged fishing vessels have been required to
completely and accurately fill in the catch logbooks and electronic logbooks. In order to comply with the
catch limits set by the ICCAT, individual quota management has been conducted by the Fisheries Agency
for Atlantic bigeye tuna, blue marlin and white marlin/roundscale spearfish, northern and southern
Atlantic albacore and swordfish, and south Atlantic shortfin mako. The catches of those species were well
below catch limits allocated by the ICCAT for 2022. Regarding the requirements of ICCAT shark
recommendations, Chinese Taipei has taken several measures, including enhancing data collection and the
prohibition of retaining, transshipping, landing, storing, or selling bigeye thresher shark, hammerhead
sharks, oceanic whitetip shark, silky shark, and north Atlantic shortfin mako shark. We have carried out a
scientific observer program in the ICCAT waters since 2002. In 2022, 14 observers were deployed on
fishing vessels operating in the Atlantic Ocean, and the observer coverage rate was 4.03% and 12.28% for
albacore and bigeye tuna fleets, respectively. The research programs conducted by scientists in 2023
included the researches on bigeye tuna, albacore, yellowfin tuna, swordfish, and blue shark. The research
results were presented at the inter-sessional working group meetings and regular meetings of SCRS. As for
the reporting obligation, the related statistical data and information required by ICCAT Recommendations
were submitted to the ICCAT Secretariat within the required timeframe.

Costa Rica

En Costa Rica el Instituto Costarricense de Pesca y Acuicultura es la autoridad competente en la ejecucion
de politicas de desarrollo pesquero y la gestion técnica de pesquerias nacionales. Costa Rica posee una
limitada Zona Econémica Exclusiva en el Mar Caribe de tan solo 24.000 kildmetros cuadrados, cuya
batimetria y extensién ha permitido el desarrollo muy conservador de la pesca artesanal. Existe un
continuo trabajo de investigaciéon y analisis derivado sustancialmente de los programas de captura y
analisis de datos, asi como del control, seguimiento y vigilancia de cumplimiento de las medidas de
ordenacion. Para el afio 2022, en Costa Rica se registraba en el Mar Caribe una Flota Artesanal de 216
embarcaciones, de estas, 14 embarcaciones dirigen sus capturas a especies dentro de la Comision, cuya
actividad la llevan a cabo con el arte de pesca de palangre superficial. Las demas embarcaciones son
dirigidas a una pesca mas costera. Costa Rica dio inicio con un Plan de Enmienda en 2021 con el objetivo
de mejorar la recopilacién de datos estadisticos en la pesqueria del Mar Caribe, el cual fue entregado como
adjunto al informe anual de 2020. Con este se aspira a mejorar la gestion de las pesquerias nacionales para
poder cumplir a cabalidad con las recomendaciones de ICCAT. Se cuenta con un robusto sistema de
Inspecciones en desembarque y en 2022 dio inicio la implementacion del sistema de seguimiento satelital
de las embarcaciones (VMS) para toda la flota comercial de mediana escala. Ademas, se modific6 los
formularios para toma de datos durante las faenas de pesca, con el fin de mejorar la informacién pesquera.
Ademas, a partir de 2022 se inicié6 con muestreos biolégicos en desembarques para obtener mas
informacién y en la actualidad se estd implementando un plan piloto de observadores a bordo (humano y
electrénico), el cual seria la base para el disefio del programa de observadores a bordo.
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8. Reports of intersessional SCRS meetings

Below you will find information and quick access to all Detailed Reports of the intersessional meetings held
in 2023. All reports are posted in the ICCAT Past meetings webpage and all information related to the

Detailed Reports is included in the table below.

Detailed Report SCRS No.
First I.ntersessmnal Meeting of the North Atlantic Swordfish MSE SCRS/2023/001
Technical Sub-group
Intersessional Meeting of the Tropical Tunas Species Group (including SCRS/2023/002
MSE)
North Atlantic Albacore Data Preparatory Meeting (including MSE) SCRS/2023/003
Blue Shark Data Preparatory meeting SCRS/2023/004
Meeting of the Subcommittee on Ecosystems and Bycatch SCRS/2023/005
Intersessional Meeting of the Small Tunas Species Group SCRS/2023/006
Meeting of the Working Group on Stock Assessment Methods (WGSAM) | SCRS/2023/007
Intersessional Meeting of the Swordfish Species Group (including MSE) | SCRS/2023/008
Sailfish Data Preparatory and Stock Assessment Meeting SCRS/2023/009
Atlantic Albacore Stock Assessment Meeting (including MSE) SCRS/2023/010
Climate Change Expert Meeting
Blue Shark Stock Assessment meeting SCRS/2023/011
Seconc.i Intersessional Meeting of the North Atlantic Swordfish MSE SCRS/2023/012
Technical Sub-group

The Committee discussed and agreed that the individual intersessional meeting summaries (previously
contained within Section 8) would not be included in the 2023 annual SCRS report, nor would they be
produced for future SCRS annual reports. If the Committee requires making specific notes about any
particular intersessional meeting, they will add a footnote to the table contained in Section 8 where all
intersessional meetings are listed with the associated links to the full meeting reports.

Intersessional Meeting of the Subcommittee on Ecosystems and Bycatch

The Committee acknowledged and congratulated the Subcommittee on Ecosystems and Bycatch for all their
work done and the progress achieved.

Pertaining to the ecosystem component

The Committee noted that while few SCRS exercises have focused on the consideration of Climate Change
impacts, a lot of science literature exists that could inform on those exercises. It discussed how to compile
and review this literature given the current capacity and obligations of the Subcommittee.

It was recognized by the Committee that the Ecosystem Report Card (EcoCard) appeared to require
considerable effort to complete, and it is growing into a very large document. The Committee inquired
about the possibility of preparing a reduced version of the EcoCard to present to the Commission. Such a
reduced version could be continued to be updated over time to include more elements. It was clarified that
a Sub-group of the Subcommittee would be reviewing the regular production of the EcoCard in connection
with a scoping exercise to be conducted in the first quarter of 2024.
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The Committee also inquired about the progress to develop the evergreen document which contains the
ecosystem overviews and other aspects of the implementation of an Ecosystem Approach to Fisheries
Management (EAFM) framework for ICCAT. It was noted that a review of the draft version of the document
is scheduled to occur at the meeting of the Sub-group.

Finally, the Committee voiced concerns about the impact that offshore wind farms have on the ecosystem
and fisheries. Given the rapid expansion of offshore wind development in areas of overlap with ICCAT
species, fisheries and surveys, the Subcommittee was requested to develop a document that outlines the
key scientific and management concerns related to offshore wind and ICCAT species. Individual CPC
scientists were encouraged to monitor progress of offshore wind development and its potential impacts, as
well as to participate in existing International Council on the Exploration of the Sea (ICES) working groups
related to offshore wind.

Atlantic Albacore Stock Assessment Meeting (including MSE)

The Committee acknowledged the work carried out the stock assessment for ALB-N stock, currently under
an MP. It was noted that it is important the Executive Summary to clarify that the assessment results are
used to characterize stock status, not for providing management advice. It was noted that the management
advice is based on the application of the adopted MP and the confirmation that no EC were found that
preclude its application for provided TAC advice for 2024-2025.

The Committee also inquired on the availability and number of indices of abundance used for evaluating
the ALB-N ECs protocol. It was indicated that one index was not available this year, but that it was used as
a combined index with other indices, as such their absence impact was minimized.

With regards to the ALB-MD, it was noted that the Commission has requested a stock assessment in 2024.
However, the Committee indicated the relatively short time since the last full evaluation (2021). Moreover,
it was indicated that the Committee should provide the Commission some advice on the relevance and
importance of stock evaluations for 2024.

Climate Change Experts Meeting

The Committee acknowledged the work carried out for the stock assessment for ALB-N stock, which is
currently managed using an MP. It was noted that it is important for the Executive Summary to clarify that
the assessment results are used to characterize stock status, not for providing management advice. It was
noted that the management advice is based on the application of the adopted MP and it was confirmed that
no EC were found that preclude its application for provided TAC advice for 2024-2025.

The Committee also inquired on the availability and number of indices of abundance used for evaluating
the exceptional circumstances ALB-N protocol. It was indicated that one index was not available this year,
but that it is used as a combined index with other indices, as such their absence impact is minimized.

With regards to the ALB-MD, it was noted that the Commission has requested its evaluation in 2024,
however, the SCRS indicated that the last assessment was conducted in 2021 and the TAC was only
implemented in 2022, thus there was limited capacity to address the effects of the recovery plan.

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.
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The Committee decided to split the former Executive Summary of Albacore into two Executive Summaries,
one for Atlantic Albacore and another one for Mediterranean Albacore. In addition, three Executive
Summaries are being provided for the Shark species (shortfin mako, blue shark and porbeagle) instead of
the usual single Executive Summary for major Shark species.
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9.1 YFT - Yellowfin

The most recent stock assessment for yellowfin tuna was conducted in 2019 using catch and effort data
through 2018, although catch reports for 2018 were incomplete at the time of the stock assessment
meeting, with 42% of the total catch being estimated using the average of the previous three years, by CPC
and gear type. Species composition and catch at size from Ghanaian baitboats and purse seiners has been
thoroughly reviewed during the past few years. This review led to new estimates of Task 1 and Task 2
catch/effort and size data for the period 1973-2013. Task 1 and 2 estimations for the period 2012 to 2018
(Ortiz and Palma, 2019) were updated for the 2019 ICCAT Yellowfin Tuna Stock Assessment Meeting
(Anon. 2020a). The catch table presented in this Executive Summary (YFT-Table 1) has been updated to
include these changes.

Readers interested in a more complete summary of the state of knowledge on yellowfin tuna stock status
should consult the detailed report (Anon. 2020a). The tropical tunas workplan (item 17.1.10) includes
plans to address research and assessment needs for yellowfin tuna.

YFT-1. Biology

Yellowfin tuna is a cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters
of the three oceans. The exploited sizes typically range from 30 cm to 170 cm FL. Juvenile yellowfin tuna
form mixed schools with skipjack and juvenile bigeye, and are mainly limited to surface waters, while larger
fish form schools in surface and sub-surface waters. Spawning on the main fishing grounds, the equatorial
zone of the Gulf of Guinea, occurs primarily from December to April. Spawning also takes place in the Gulf
of Mexico, the southeastern Caribbean Sea and off Cabo Verde, although peak spawning can occur in
different months in these regions. The relative importance of the various spawning grounds is unknown.

Although the distinct spawning areas might imply separate stocks, or substantial heterogeneity in the
distribution of yellowfin tuna, a single stock for the entire Atlantic is currently assumed. This assumption
is based upon information such as observed transatlantic movements indicated by conventional tagging
and longline catch data that indicates yellowfin are distributed continuously throughout the tropical
Atlantic Ocean. Movement rates and timing, migratory routes, and local residence times remain uncertain,
but recent tagging activities (e.g., Atlantic Ocean Tropical tuna Tagging Programme (AOTTP)) offer insights
(YFT-Figure 1). In addition, some electronic tagging studies in the Atlantic as well as in other oceans
suggest that there may be some degree of extended local residence times and/or site fidelity.

The length at 50% maturity was estimated at 115.1 cm when vitellogenesis was used for the maturity
threshold. Lacking additional information about the relationship between fecundity and age/length, the
Committee agreed to retain a fecundity schedule based upon length - or weight-at-age at the peak of the
spawning season.

A comprehensive set of direct ages was made available from yellowfin tuna sampled in the US Gulf of Mexico
and the western Atlantic. Ages up to 18 years were observed using annual otolith increment counts
validated using 14C bomb radiocarbon. Preliminary results of the AOTTP oxytetracycline (OTC) validation
work also support the annual deposition of otolith increments. A second study of yellowfin tuna captured
in the Ascension Islands also observed ages up to 18 years and confirmed that individuals as old as 18 occur
outside of the US, and closer to the areas where fishing pressure is higher (e.g., Gulf of Guinea). This
information supported a change in maximum age from 11 to 18 years (YFT-Figure 2).

Information concerning growth was also available from the AOTTP. The data suggest that the growth of
yellowfin tuna is better estimated using a Richards function than a von Bertalanffy function. Therefore, the
age-structured models used that functional shape (YFT-Figure 3). The AOTTP data also support the
previous conclusion that growth rates are relatively slow initially, increasing at the time the fish leave the
nursery grounds.

Tagging studies of yellowfin in the Pacific and Indian Oceans suggest that natural mortality is age-specific,
and higher for juveniles than for adults. As was done in the previous assessments of yellowfin and bigeye,
an age-specific natural mortality function (e.g., Lorenzen) was developed and applied to the 2019
assessment of yellowfin tuna. The implied natural mortality based on the tmax of 18 is 0.35 yr-1, which is
lower than the 2016 assessment assumption of 0.54 yr-1based on a tmaxof 11 years. (YFT-Figure 4). The
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most recent stock assessment does not consider sex-specific natural mortality or growth, yet there are
disparities in average size by gender. Males are predominant in the catches of larger sized fish (over
145 cm), which could result if large females experience a higher natural mortality rate, perhaps as a
consequence of spawning. In contrast, females are predominant in the catches of intermediate sizes (120
to 135 cm), which could result from differential growth (e.g., females having a lower asymptotic size than
males). Recent results from studies in the Indian Ocean suggest a combination of the two hypotheses.

Younger age classes of yellowfin tuna (40-80 cm) exhibit a strong association with floating objects (FOBs:
any type of object that can affect fish aggregation). The Committee noted that this association with FOBs,
which increases the vulnerability of these smaller fish to surface fishing gears, may also have an impact on
the biology and on the ecology of yellowfin due to changes in feeding and migratory behaviors. These
uncertainties in stock structure, natural mortality, and growth could have important implications for the
stock assessment. Data collected by AOTTP will continue to reduce these uncertainties.

YFT-2. Fishery indicators

Yellowfin tuna have been exploited by three major gears (longline, baitboat and purse seine fisheries) and
by many countries throughout its range. Detailed data are available since the 1950s. Overall Atlantic
catches declined by nearly half from the peak in 1990 (193,584 t) to 106,333 t estimated for 2013 but have
since increased to an average of nearly 140,000 t during 2020-2022. A low catch was observed in 2021
(119,454 t), coincident with the COVID-19 pandemic and the imposition of the most recent moratorium.
However, catches in 2022 rebounded to 148,211 t, well above the recommended TAC. The most recent
catch distribution is given in YFT-Figure 5.

In the eastern Atlantic, purse seine catches declined between 1990 and 2007 (129,144 t to 50,306 t) but
have subsequently increased to 97,643 tin 2022 (YFT-Table 1; YFT-Figure 6). Baitboat catches declined
between 1990 (19,625 t) and 2022 (6,504 t). Longline catches, which were 10,253 t in 1990, declined to
5,328 tin 2022. In the western Atlantic, purse seine catches (predominantly from Venezuela) were as high
as 23,151 t during the mid-1990s have since declined to 1,479 t in 2022. Baitboat catches also declined
since a peak in 1994 (7,094 t), and for 2022 were estimated to be 2,067 t. Since 1990, longline catches have
generally fluctuated between 10,000 t and 20,000 t.

It is difficult to discriminate fishing effort between free schools (composed of large yellowfin tunas)
and FOB fishing (targeting skipjack) in the eastern Atlantic because the fishing strategies can change from
one year to the next. In addition, the sea time devoted to activities on FOBs and the assistance provided by
supply vessels are difficult to quantify. Nominal purse seine effort, expressed in terms of carrying capacity,
decreased regularly from the mid-1990s until 2006. Since that time, several European Union purse seiners
have transferred their effort to the eastern Atlantic due to piracy in the Indian Ocean, and a fleet of new
purse seiners has started operating from Tema (Ghana), whose catches are probably underestimated.
These factors have contributed to the growth in carrying capacity of the purse seiners, which is approaching
the level observed in the early 1990s.

Numerous changes have occurred in the yellowfin fishery since the early 1990s (e.g. the progressive use
of FOBs and the latitudinal expansion and the westward extension of the fishing area). Since 2011,
significant catches of yellowfin tuna have been obtained by EU purse seiners south of 15°S off the coast of
West Africa (in association with skipjack and bigeye on FOBs). There has also been a significant increase in
catches of yellowfin and bigeye by a new Brazilian “vessel associated-school” handline fishery, where the
vessel is used to aggregate fish, operating in the western Atlantic. These catches have increased seven-fold
from 1,570 tin 2012 to 11,841 tin 2022. Finally, a new strategy of fishing on floating objects off Mauritania
(north of 15°N) began in 2012. Catches on floating objects in this area tended to consist almost entirely of
skipjack, therefore, effort directed in this manner may have a minimal impact on yellowfin tuna.

Four indices of abundance were used in various stock assessment model runs used to develop management
advice (YFT-Figure 7). A major advancement in this assessment was the development of a joint longline
index using high resolution catch and effort information from the main longline fleets operating in the
Atlantic (Japan, US, Brazil, Korea and Chinese Taipei). The indices were developed for 3 regions, but only
two were used in the assessment: the North Atlantic (Region 1), and the tropical area (Region 2). A new
echosounder-based buoy associated index (BAI) was developed and was assumed to represent the
abundance of juvenile yellowfin tuna. An index of larger yellowfin tuna (>80 cm, 10 kg) in free schools for
the EU purse seine fleet (EUPSFS index) was also used.
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Longline indices from several individual nations were updated since the last assessment (YFT-Figure 8).
The index trends suggest the biomass of yellowfin available to the various longline fleets has remained
generally stable or increased since 2019. Cautious interpretation is warranted since individual longline
indices were not used in the most recent assessment, and the joint longline index has not yet been updated.

The recent average weight in European purse seine catches, which represent the majority of the landings,
had declined to about half of the average weight of 1990. This decline is at least in part due to changes in
selectivity associated with fishing on floating objects beginning in the 1990s, which was observed in the
increased catches of small yellowfin. A declining trend in average weight and a corresponding increase in
the catch of small yellowfin is also evident in eastern tropical baitboat catches. Longline mean weights and
catch at size have been more variable.

YFT-3. State of the stock

A full stock assessment was conducted for yellowfin tuna in 2019, applying two production models (JABBA,
MPB) and one age-structured model (Stock Synthesis) to the available catch data through 2018. The four
Stock Synthesis model runs, were regarded as representing alternative recruitment, and steepness
hypotheses. Likewise, the JABBA runs addressed different hypotheses about initial priors for r, and about
which indices of abundance were representing the population. Finally, the base case selected for MPB
estimated biomass and fishing mortality trends that varied somewhat from JABBA. The Group decided that,
in order to capture this uncertainty in the population dynamics for developing the management advice, it
was best to incorporate results from all of the accepted model runs.

The trend in the estimated biomass (relative to Bumsy) for all models shows a general continuous decline
through time. Stock Synthesis runs suggest a few periods of large increases in spawning biomass associated
with episodes of high recruitment. The model estimates that such very high recruitments have happened
three times in the period 1960 to 2017. Production models show much less pronounced increases in total
biomass at the equivalent times. Note, however, that for all models there are large uncertainties in the value
of biomass at any point in the history, including 2018. Most model runs lead to biomasses at the end of
2018 above the level that produces MSY (YFT-Figure 9).

Estimates of historical fishing mortality (relative to Fusy) show similar trends for all models. For most
model runs, fishing mortality increased progressively until the early 1980s, it varied in level until the mid-
1990s, after which it declined gradually until the mid-2000s. Since the mid-2000s, the fishing mortality has
had a generally increasing trend with fluctuations until 2018. Overall, the models estimate that the fishing
mortality in 2018 was near the fishing mortality that would produce MSY. Again, for all models there are
large uncertainties in the value of fishing mortality at any point in the history, including 2018 (YFT-
Figure 10).

It is important to note that the Stock Synthesis model is the only one used that can provide estimates of
recent recruitment (YFT-Figure 11). Recruitments were not estimated to vary from the stock-recruit
relationship for 2018, due to the large uncertainty in terminal year recruitment estimates. The estimate of
recruitment in 2017 is also more uncertain than for previous years, in part because there is no 2018 size
frequency data to corroborate or contrast with it. Stock Synthesis models which use the buoy index suggest
very high recruitment in 2017, whereas models that do not use the buoy index suggest that recruitment in
2017 was above average but not particularly high.

The Group gave equal weight to surplus production model and integrated assessment model results.
Within surplus production models, JABBA and MPB were also given equal weight. Each run within a
modeling platform (JABBA, and Stock Synthesis) were also given equal weight. For the combined results
(MPB, JABBA, SS) used to develop management advice, the median estimate of B201s/Bwmsy is 1.17 - and the
median estimate of Fzo1s/Fumsy is 0.96 -. The median FMS estimated is 121,298 t. Combining the results of all
models provides a way to estimate the probability of the stock being in each quadrant of the Kobe plot in
2018 (YFT-Figure 12). The corresponding probabilities are 54% in the green (not overfished not subject
to overfishing), 21% in the orange (subject to overfishing but not overfished) 2% in the yellow (overfished
but not subject to overfishing) and 22% in the red (overfished and subject to overfishing). In summary, the
results point to a stock status of not overfished (24% probability of overfished status), with no overfishing
(43% probability of overfishing taking place).
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The Group cautioned that the differences between the 2016 and 2019 assessment results are not due to
stock recovery. In fact, the 2019 models indicate that the stock biomass declined between 2014 and 2018.
Instead, the perceived improvement is more likely due to changes in key data inputs (M, growth, indices)
and the suite of models applied (JABBA, MPB, SS).

The Group noted that catch reports for 2018 were incomplete, at the time when the assessment was
conducted with 42% of the total catch being estimated using the average from the previous three years by
CPC and gear type. Furthermore, no size data for 2018 were available at the time of the assessment. The
2018 estimated catch assumed for the stock assessment was 131,042 t. This has since been revised
upwards to 136,530 t after additional reporting. It was not possible to re-run the stock assessment results
with the new 2018 catch estimates, however a change of this magnitude was not expected to have
substantial implications.

YFT-4. Outlook

Combined catch projections from 9 runs (JABBA (Base Case, S2, S3, and S5), MPB, Stock Synthesis (runs 1,
2, 3 and 4) were provided at constant catches ranging 0 t and from 60,000 to 150,000 t. The method used
to combine the projection results is described in section 4.4 of the detailed report (Anon. 2019). In the
projection results from the Stock Synthesis and JABBA models, some iterations were predicted with
exceptionally small biomass ratios and extremely high F ratios indicating the potential for stock collapse.
Thus, probability of biomass being less than 20% of the biomass that supports MSY was calculated for each
projection year and catch scenario (YFT-Table 2). The probability increased with higher catch levels and
in later projected years. The probabilities more than 1% or 10% were observed with the constant catch
more than 110,000 t or 140,000 t, respectively. The highest probability was 23.3% with 150,000 t constant
catch in 2033. It should be noted that the reference chosen, 20% of biomass that supports MSY, was selected
for informational purposes and has not been adopted formally by the SCRS for tropical tunas.

The combined projections show that 120,000 t constant catch will maintain more than 50% probability of
being in green quadrant through 2033 (YFT-Figure 13 and YFT-Table 3).

YFT-5. Effect of current regulations

Concern over the catch of small yellowfin tuna partially led to the establishment of spatial closures to
surface fishing gear FAD sets in the Gulf of Guinea (Recs. 04-01, 08-01, 11-01, 14-01, 15-01) or entire
Atlantic (Recs. 19-02,21-01, and 22-01).In 2022, the Committee investigated the seasonal pattern of purse
seine catch based on the data available at the Secretariat for the period 1991-2020 (SCRS/P/2022/063).
The average proportion of the catch of yellowfin tuna (in weight) that was comprised of juveniles was
62.7% to 71% on FOBs, and was highest in the fourth quarter. The proportion of juveniles in the catches
associated with free-school fishing was quite low, ranging from 1.6% to 4.9%.

Rec. 11-01 (reiterated in Rec. 22-01) also implemented a TAC of 110,000 t for 2012 and subsequent years.
The catches have been above the TAC every year since 2013, averaging nearly 136,400 t. The implications
for management are not known but are a cause for concern. The Committee strongly recommends a stock
assessment of yellowfin tuna be conducted in 2024.

YFT-6. Management recommendations

The Group expressed strong concern that catches above 120,000 t are expected to further degrade the
condition of the yellowfin stock if they continue. Furthermore, given that significant overages are frequent,
existing conservation and management measures appear to be insufficient, and the Committee
recommends that the Commission strengthen such measures.

The Commission should also be aware that increased harvests on small yellowfin tuna has had negative
consequences to both long-term sustainable yield and stock status (YFT-Figure 14), and that continued
increases in the harvest of small yellowfin tuna will continue to reduce the long-term sustainable yield the
stock can produce. Should the Commission wish to increase long-term sustainable yield, the Committee
continues to recommend that effective measures be found to reduce fishing mortality on small yellowfin
tuna (e.g., FOB-related and other fishing mortality of small yellowfin tuna).
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ATLANTIC YELLOWFIN TUNA SUMMARY

Estimates Mean (90% confidence intervals)
Maximum Sustainable Yield (MSY) 121,298t (90,428 - 267,350 t)!
2022 Yield 148,211t
Relative Biomass?: B2o1s/ Busy 1.17(0.75 - 1.62)

Relative Fishing Mortality: Fz018/Fmsy 0.96 (0.56 - 1.50)

2018 Total Biomass3 729,436 t

Stock Status (2018) Overfished: No*

Overfishing: No®

(Rec.17-01, Rec. 22-01)

- No fishing with natural or artificial floating objects from 1 January to 13 March 2023, throughout
the Convention area. Prohibition of drifting FADs during a period of 15 days prior to the start of the
closure period

- TACo0f 110,000 t (since Rec. 11-01)

- Specific authorization to fish for tropical tunas for vessels 20 meters or greater

- Prohibition of discarding from purse seine

- Specific limits on FADs, non-entangling FADs required

1) Minimum and maximum values of 90%LCI and 90%UCI among all runs by the Stock Synthesis, JABBA, and MPB
2) SSB (Stock Synthesis) or exploited biomass (production models)

3) Mean of the central estimates of the SS, JABBA and MPB models

4) (24% probability of overfished status)

5) (43% probability of overfishing taking place)
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YFT-Table 1. Estimated catches (t) of yellowfin ( Thunnus albacares) by area, gear and flag. (v1, 2023-09-21)
YFT-Tableau 1. Prises estim ées (t) d’albacore (Thunnus alhacares) par zone, engin e pavillon. (v1, 2023-09-21)
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YFT-Tabla 1. Capturas estimadas (t) derabil (Thunnusalbacares) por area, arte y bandera. (v1, 2023-09-21)

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 1009 2010 2011 2012 2013 2004 2015 2016 2017 2018 2019 2020 2021 2022
TOTAL 163561 173185 154725 149206 137304 144561 134817 132453 153101 136461 123192 119573 105075 105892 102843 111874 117915 118280 113918 113686 106333 115024 130699 151385 137519 136530 136875 154547 119454 148211
ATE 124725 124849 119431 116151 104363 113615 103601 96825 112772 106797 98205 88267 75559 77614 78667 93744 99135 97251 944678 91176 82445 89880 102473 114124 98341 102632 107952 124415 92260 114004
ATW 38836 48336 35294 33056 32941 30946 31217 35628 40329 20465 24987 31305 29516 28278 24176 18130 18730 21029 192398 22510 23883 25144 28226 37262 3E6TE 33898 28922 30131 27184 34207
Landings ATE Baitboat 18297 15496 13390 11250 12529 14080 16444 9830 13950 11398 9956 14511 9540 12492 12795 9457 8750 9305 12219 9029 6748 9352 9173 9862 FIRS 7274 6B14 6354 5435 A499
Longline 9079 14876 13935 14493 10740 13872 13063 11588 7576 5864 9183 11537 7206 7234 13437 8342 443 516l 6298 5337 S657 4742 4343 4860 4583 5025 A132 4518 3942 5320
Other surf 1570 1817 1839 1839 1879 1752 1581 2437 2021 1714 2467 2886 2350 2988 2129 1593 1844 1732 1264 2040 3032 1702 1774 2651 2550 1803 3469 5886 3491 4530
ATE Purse seine 92332 89601 BF759  BY7SS 77720 82423 70730 70820 88838 87499 75294 57798 55409 54153 49471 F3122 79675 79164 TIETS 72897 65676 72682 B5146 94245 §2477 BA950  B3919 105905 7A541 96158
ATW Baitboat 6383 7094 5297 4560 4275 5511 5364 6753 5572 @009 3764 4868 3867 2695 2304 BE6 1331 1436 2311 1293 1602 520 10 1238 925 42 B62 826 1028 2067
Longline 13675 12626 11360 12605 11896 12426 14259 16168 15699 11926 10167 18166 18171 13463 16106 13780 14654 148838 11977 13005 10067 9059 10027 13129 11710 11236 11512 11391 9898 10935
Other surf 2606 5465 4907 5107 4459 3826 4900 4838 5107 3763 6445 5004 4326 5667 3418 1392 1417 1975 2686 4432 8181 12431 14283 16881 20493 17550 13288 14615 15238 19706
ATW Purse seine 16172 23151 13530 10784 12310 9184 6527 7870 13951 T966 4611 3266 2652 4442 2341 2067 1370 2722 2256 3768 4035 3131 3037 5948 5499 4331 3224 3053 1011 1479
Landings(FF) ATE Batboat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 5
Purse seine 3447 3059 2509 813 1495 1488 1781 2051 387 321 1303 1534 1054 47 836 1oos 1423 1869 3021 1872 1332 1401 1901 2506 1384 1333 159 1723 803 1439

ATW Purse seine 1} 0 1} 0 0 1} 0 0 1} 0 0 0 0 0 0 0 0 0 0 0 0 0 54 63 49 35 32 28 1]
Discards ATE Batboat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0
Longline 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 a 0 0 a 5 7 10 7

Other surf o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1]
Purse seine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 137 0 63 40 17 20 13 25
ATW Longline 0 0 0 0 0 0 167 0 0 0 0 0 0 5 § 5 9 3 9 7 3 3 3 3 3 3 4 18 18 20

Other surf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a

Purse seine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1]
Landings ATE CFP  Angola 211 137 216 78 70 115 170 35 34 34 34 34 0 0 23 98 0 0 0 0 0 0 a 0 2 3 0 1 & 18
Belize 0 0 1 0 3 963 0 326 406 0 0 0 0 0 0 0 405 1794 3172 586l 5207 F03é 7132 3497 5811 812l 9152 3638 TRVl Q034
Brazil o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 134
Canada 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0
Cape Verde 1612 1843 180% 1518 1783 1421 1663 1851 1684 1953 1868 3236 6018 5648 4568 7905 4638 5856 6002 4603 7513 4507 7823 G980 2756 5498 3699 6238 2043 952
China PR 139 156 200 124 54 it 1535 1652 586 262 1033 1o3n 1112 1056 Loon 365 214 169 220 170 130 20 78 286 346 188 163 81 32 140
Curagan o 0 o 3183 6082 6110 4039 5646 4945 4418 6667 4747 24 1938 1368 7351 6293 5302 4413 6792 3727 5152 6140 7905 6535 7543 7751 8986 7700 3027
Cite d'Ivoire 0 0 0 0 2 0 0 673 213 93 302 565 175 482 2l 628 573 470 385 1481 2077 324 251 315 952 116 2648 4460 2117 3336
EU-Denmark o 0 o 0 0 o 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
EU-Espafia 40403 40612 38278 34879 24550 31337 19847 24681 31105 31446% 24884 21414 11795 11606 13584 24409 32793 25560 21026 18854 11878 14225 21094 19266 12308 10669 14457 19418 9885 11207
EU-Estorda o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
EU-France 36087 34793 29594 33833 29351 30760 28900 29923 31861 34444 33035 23913 22662 18940 13733 16115 18927 20342 22037 18506 20238 22533 20451 26085 25831 24581 17745 15867 12454 16606
EU-Ireland o 0 o 0 0 o 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
EU-Italy o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
EU-Latvia 16 0 55 151 223 a7 25 38 2 334 334 334 334 334 0 0 0 200 143 15 0 0 23 0 0 a 0 0 a 0
EU-Lithuania o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
EU-Malta o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 1 1] 0 0 1] 0 0 1] 0
EU-Poland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0
EU-Portugal 128 126 231 283 176 267 177 194 4 [ 4 5 16 274 863 300 990 337 452 353 335 a9 76 112 a7 133 125 127 19 128
El Salvador o 0 o 0 0 o 0 0 933 0 0 0 0 0 0 0 0 0 0 0 0 0 2750 8252 6227 5353 3939 8694 A337 6175
Gabon 1z &3 218 225 225 285 225 162 27 45 44 6§ 2 44 0 1 0 0 0 0 0 0 a 1 3 a 0 0 a 0

Gambia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 1 a
Ghana 13283 9984 9263 8182 13087 13850 21450 12673 23845 18546 15833 15444 13019 14037 15570 16521 15858 20252 18501 15994 13552 18426 18896 19582 18969 21970 24099 3243593 20111 29530
Great Britain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 21 22 1 0 a 0 0 a 0 0 a 0
Guaternala 0 0 0 0 0 0 0 0 0 0 2207 1588 2906 5265 3461 3736 2603 3124 2803 2948 4023 3754 5200 2703 3647 2489 2944 2531 1841 4228
Guinea Ecuatonal 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 892 §92 199 0 2 11 a 6 0 & 1 8 7 4
Guinée Rep o 0 208 1956 820 o 0 0 o 0 0 0 0 0 0 0 0 298 292 1553 1484 823 1] 0 0 1] 0 0 322 1327
Honduras 0 0 4 3 4 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0
Japan 2627 4194 4770 4246 2733 4092 2101 2286 1550 1534 1999 5066 3088 4206 3496 5266 3543 3041 3348 3637 3843 3358 2857 2914 708 2944 3395 2340 2727 3502
KoreaRep 169 436 453 297 101 23 94 142 3 8 209 984 95 4 303 983 381 324 20 26 7 T 36 356 408 449 507 563 249 380
Liberia o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 49 71 89 100 BE 76 B8 1 6 1731 10 0
Libya 0 0 0 0 0 0 0 0 208 73 73 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0
Maroc 2396 3017 2290 3430 1947 2276 2307 2441 3000 2111 1675 g14 1940 222 102 110 110 44 272 55 137 17 72 115 113 108 228 344 493 640
Manritaria o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
Namibia 1} 35 14 72 (i 3 147 58 165 &9 139 83 135 58 28 11 1 9 a0 24 6 15 42 53 53 424 82 327 256 356
Migeria o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 12 3 1 0 0 1] 0 0 1] 0 0 1] 0
Morway o 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1] 0 0 1] 0
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1993 1994 1095 1996 1997 1998 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 20017 2018 2019 2020 2021 2022
Panama 10973 12066 13442 7713 4293 Z111 1315 1322 626 1112 0 1887 6170 8557 9363 4175 5982 5048 4358 5004 3839 4587 3202 4305 5073 4071 5863 8187 8344 10335
Philippines 1] 1] 0 1] 0 126 173 56 1] 50 9 (i3 13 30 88 53 152 59 134 5 56 0 0 0 0 0 0 0 1] 1)
Russian Federation 2160 1503 2936 2696 4275 4931 4359 73T i} i} 1} i} 4 42 211 42 33 1} i} i} i} i} i} 0 i} 1} i} 1} i} 0
3 Tomé e Frincipe 181 125 135 120 109 124 114 122 122 122 122 134 145 137 144 L&0 165 163 173 177 182 136 30l 3m 266 3 17 13 135 24
Senegal 15 1 94 77 152 248 63 194 279 558 253 589 1106 1347 1071 720 1146 939 1235 1875 1081 603 1853 6850 3988 5029 8161 8177 8228 9407
South Africa 266 486 193 157 118 261 320 191 342 152 298 402 1156 1187 1063 351 303 235 673 174 440 1512 925 706 387 389 551 700 398 1013
St Vincent and Grenadines 5391 2476 2142 2981 3146 3355 21700 2113 3715 133 56 14 0 101 209 83 74 28 1] 0 1] 0 0 0 it 0 0 0 1] 1]
UK-Sta Helena 171 150 181 151 juk 181 116 136 72 0 158 226 240 344 177 97 104 65 163 143 53 152 178 181 221 199 3l 87 79 67
UsA 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1] 1]
USSR 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1] 1]
Uruguay 1] 1] 0 1] 0 1] 0 0 3 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1] 1]
Venezuela [1] [1] 0 [1] 0 [1] 0 0 0 3612 245 0 0 [1] 0 [1] [1] 0 [1] 0 [1] 0 0 0 0 0 0 0 [1] 0
NCC Chinese Tapei 1301 3851 2681 3985 2993 3643 3389 4014 Z7RF 3363 4946 4145 2327 g60 1707 807 1180 537 1463 818 1023 an2 927 Thl 563 550 464 437 150 253
NCO Benin 1 1 1 1 3 1 1 1 1 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Cambodia 1] 1] 0 1] 0 1] 7 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Cayman Islands i i 0 i 0 i 0 0 i 0 0 0 0 i 0 i i 0 i 0 i 0 0 0 0 0 0 0 i
Congn 17 14 13 12 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Cuba 541 238 21z 257 269 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Faroe Islands 1] 1] 0 1] 0 1] 0 1 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Georgia 10 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
MEI(ETRO) 388 477 1847 i 148 i 0 0 1510 1345 0 0 0 i 0 i i 0 i 0 i 0 0 0 0 0 0 0 i
MEI (Flag related) 1157 2524 2975 358§  336%  s5464 5182 3072 2019 43 466 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Seychelles 1] 1] 0 1] 0 1] 0 [ 1] 1 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Ukraine 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
Vanuaty 1624 2357 2357 1130 574 [1] 228 0 [1] 0 0 0 24 145 4383 450 331 23 10 124 21 0 0 0 0 0 0 0 [1]

ATW CP  Batbados 161 156 255 160 149 150 155 155 142 115 178 n 292 197 154 156 79 129 131 195 188 218 262 324 270 248 121 173 212 a0z
Belize 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 143 1164 1160 940 264 42 41 38 33 0 2143 359 623 955 653 25 1082
Brazil 5131 4169 4021 2767 2705 2514 4127 6145 4239 4172 3503 6985 7223 3790 5468 27949 3313 3677 3415 4639 7277 11645 13643 16682 18362 16381 12907 13183 13464 15522
Canada ! 52 174 155 1on 57 22 105 125 70 73 304 240 293 76 168 53 166 50 93 % 34 59 19 193 15 108 75 1o 198
Cape Verde 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 43 0 51 86 0 a1 1] 1)
China PR. 1] 1] 0 1] 0 628 655 22 470 435 17 27 74 29 124 284 248 258 126 94 81 73 91 182 232 172 158 380 108 388
Curagan 170 155 140 130 130 130 130 130 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 127 107 126 72 22 96 28 95
EU-Espafia 959 7 4 36 34 46 30 171 1] 0 0 0 0 1 34 81 a9 27 33 32 138 155 105 360 357 239 299 200 317 156
EU-France 91 121 20 i} 600 7 4 i} 9 i} 4 49 18 i} i} i} 122 436 Mz 412 389 630 641 403 346 488 864 1222 &0& 634
EU-Netherlands 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1 0 1] 0 1] 0 0 0 0 0 0 0 1] 1)
EU-Portugal 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 151 a0 88 179 260 115 127 92 4 2 0 15 70 505 131 3 3 5
El Salvadar i} i} 1} i} i} i} 0 i} i} i} 1} i} 1} i} i} i} i} 1} i} i} i} i} 3l 381 91 21 13 119 i} 64
FR-8t Pierre et Miguelon 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1] 1)
Ghana i} i} 1} i} i} i} 0 i} i} i} 1} i} 1} i} i} i} i} 1} i} 476 369 513 763 636 1429 2376 2144 1836 i} 0
Grenala 258 385 410 523 302 4834 430 403 759 593 749 460 492 502 633 T56 630 673 1] 0 1] 0 1167 1607 1257 1391 212 T34 287 630
Guatemaa 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 0 1] 1] 0 1] 0 1] 0 0 18 71l 40 13 14 15 9
Japan 469 589 457 1004 806 1081 1304 1775 1141 571 755 1194 1159 437 541 986 1431 1539 1106 1024 734 465 612 462 415 147 655 306 684 582
KoreaRep 11 1] 0 24 156 1] 0 0 1] 0 0 0 580 279 270 10 52 56 470 472 115 39 1 12 3 4 0 16 123 91
Mexico 855 1093 1126 77 826 788 1283 1390 1084 1133 1313 1208 1050 938 390 956 1211 916 1174 1414 1004 1045 963 1279 1241 1028 760 817 881 606
Panama 1] 1] 0 1] 0 1] 5 0 20 23 0 0 0 204 227 153 119 2134 1126 1630 1995 902 1580 1863 1620 2104 2382 2189 1304 1125
Philippines 1] 1] 0 1] 0 36 1046 78 12 78 145 299 230 234 151 167 1] 0 1] 3n 72 76 0 0 0 0 0 0 1] 1]
St Vincent and Grenadines a5 16 43 37 35 48 687 1989 1365 1165 568 4251 3430 2680 2989 2547 2274 854 963 551 352 505 153 434 T01 373 105 226 3 106
Trinidad and Tobago 4 120 kel 183 223 313 163 112 122 125 186 224 295 459 615 520 629 738 739 931 1138 1141 1179 1057 390 1214 ag2 973 1244 1030
UK-Bermuda 58 44 44 a7 55 53 59 3l 37 43 47 82 a1 31 30 135 41 37 100 66 36 12 1o 9 25 32 50 52 74 61
UK-British Virgin Islands 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1 0 1] 1] 0 1 1 3 10 5 0 0 0 0 0 [ 5
UK-Tutks and Caicos 1] 1] 0 1] 0 1] 0 0 1] 0 0 0 0 1] 1 1] 1] 0 1] 0 [ 2 0 0 0 0 0 0 1] 1]
USh 6283 8298 8131 745 7674 5621 7567 7051 AT03 STI0 TA9S 6516 5568 091 5529 2473 2788 2679 3315 4777 4177 3184 1798 4104 4444 2720 2625 3648 3948 7732
Uruguay 20 59 53 171 53 28 45 45 a1 91 95 204 644 218 35 14 76 122 24 [ 7 0 0 0 0 0 0 0 1] 1]
Venezuela 16663 24789 9714 13772 14671 13995 11187 11663 18687 11421 7411 5792 5097 6514 3911 3272 3198 4783 4419 4837 5050 3772 3127 4204 5059 2743 2023 1931 1973 3167

NCC Chinese Tapei 2895 2809 2017 2668 1473 1685 1022 1647 2018 1296 1540 1479 1269 400 240 315 11 287 305 252 236 139 293 181 213 395 72 433 288 416
Costa Rica 1] 1] 0 1] 0 1] [ 5 4 0 1 1 0 7 9 7 4 i 14 15 3z 120 117 138 133 114 7 117 150 54
Guyana [1] [1] 0 [1] 0 [1] 0 0 [1] 0 0 0 0 [1] 0 [1] [1] 0 [1] 0 [1] 0 14 183 181 3 43 116 164 0

NCO Argentina 1] 1] 0 1] 0 1] 0 0 1] 0 0 327 327 1] 0 1] 5 0 1] 0 1] 0 0 0 0 0 0 0 1]
Colombia 3404 3413 7172 333 46 46 46 46 46 46 46 46 46 46 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]

Cuba 1 14 54 40 40 15 15 0 i 65 &5 a5 &5 a5 0 i i 0 i 0 i 0 0 0 0 0 0 0 i
Dominica 30 31 9 1] 0 1] 30 78 120 168 119 81 113 a5 103 124 102 1o 132 119 120 254 194 179 145 110 179 307 1]
Dominican Republic 1] 1] 0 1] 0 89 220 226 226 226 226 226 226 226 0 1] 1] 0 1] 0 1] 0 0 0 0 0 0 0 1]
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1993 1004 1995 1996 1997 1998 10909 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Jamaica 0 0 0 21 21 L} L} 0 o 0 0 0 0 0 0 0 L} 0 L} 0 L} 0 0 0 0 0 0 0 0
NEI (Flag related) 1514 1880 1227 2374 2732 2875 578 2197 765 14 1z 0 0 0 0 0 i} 0 i} 0 i} 0 0 0 0 0 0 0 0
Saint Kitts and Newis 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 1 5 29 13 0 [ 0
Seychelles 0 0 0 i} i} i} i} 3z i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 0 0 0 0 0 0 0
StaLucia 92 130 144 1o 110 276 123 134 145 94 139 147 172 103 82 106 97 223 114 98 136 93 175 191 232 199 172 190 156 174
Wanuatu 0 0 0 o n n n 0 0 0 681 689 661 555 873 816 720 330 207 124 17 0 0 0 0 0 0 0
Landings(FP) ATE CP  Belize 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 19 50 Tl 27 109 35 0 0 0 0 0 0 0 o
Cape Verde 0 0 0 o L} L} L} 0 o 0 0 0 77 28 38 40 103 152 5% 35 82 56 267 1M 50 14 60 67 0 o
Curagan 0 0 0 i} i} i} i} 0 i} 0 0 0 15 25 22 16 176 95 &9 114 B 7E 0 0 0 0 0 0 a7 a
Cite d'Ivoire 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 2 267 L6 24 0 0 0 0 0 0 0 a
EU-Espafia 1149 910 559 87 a4 494 EEx] T4 ] 0 335 368 142 154 67 270 279 352 358 140 146 353 s11 547 418 276 342 269 260 312
EU-France 1554 1461 1074 472 658 o3 32 914 344 309 672 597 244 128 33 52 203 181 344 347 129 115 332 349 158 293 290 291 388 990
El Salvador 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 n 0 n 0 n 0 0 0 0 0 0 0 0 a3
Guatemala 0 0 0 o L} L} L} 0 o 0 0 0 57 35 17 32 2 k) 3 12 13 18 0 0 0 0 0 0 27 26
Guinée Rep 0 0 0 o L} L} L} 0 o 0 0 0 72 0 [ 20 [ 95 389 76 487 461 0 0 0 0 0 0 0 o
Panama 0 0 0 o L} L} L} 0 o 0 0 0 155 125 177 114 99 54 mt 54 163 58 0 0 0 0 0 0 62 53
5t Vincent and Grenadines 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 a
NCO Miged flags (EU tropical) 744 688 376 234 452 291 216 423 42 13 298 570 292 251 416 464 467 §57 1601 0 0 0 791 1436 757 398 903 1098 0
ATW CP Cape Verde 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 5 5 5 7 0 3 0 a
EU-Espafia 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 n 0 n 0 n 0 7 4 21 9 24 T 0 o
EU-France 0 0 0 o n n n 0 0 0 0 0 0 0 0 0 n 0 n 0 n 0 1 2 3 3 3 0 0 1]
NCO Mixed flags (EU tropical) 0 0 0 o n n n 0 0 0 0 0 0 0 0 0 n 0 n 0 n 0 42 32 19 15 i 18 0
Discards ATE CP  EU-France 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 137 0 63 40 17 20 19 25
EU-Portugal 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 0 0 0 0 0 0 0 0
Japan 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 0 0 0 [ 5 7 10 7
Korea Rep 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 n 0 n 0 n 0 0 0 0 0 0 0 0 o
South Africa 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 n 0 n 0 n 0 0 0 0 0 0 0 0 o
UK-Sta Helena 0 0 0 o n n n 0 0 0 0 0 0 0 0 0 n 0 n 0 n 0 0 0 0 0 0 0 0 1]
NCC Chinese Taipei 0 0 0 o L} L} L} 0 o 0 0 0 0 0 0 0 L} 0 L} 1 L} 0 0 0 0 0 0 0 0 o
ATW CP Canada 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EU-France 0 0 0 o L} L} L} 0 o 0 0 0 0 0 0 0 L} 0 L} 0 L} 0 0 0 0 0 0 0 0 o
Japan 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 0 0 0 0 0 0 0 0
KoreaRep 0 0 0 i} i} i} i} 0 i} 0 0 0 0 0 0 0 i} 0 i} 0 i} 0 0 0 0 0 0 0 0 a
Mexico 0 0 0 i} i} i} i} 0 i} 0 0 0 0 5 [ 5 9 8 9 7 3 3 3 3 3 5 3 4 5 3
UK-Bermuda 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 n 0 n 0 n 0 0 0 0 0 0 0 0 o
UK-British Virgin Islands 0 0 0 o n n n 0 ] 0 0 0 0 0 0 0 n 0 n 0 n 0 0 0 0 0 0 0 0 o
USA 0 0 0 0 0 0 167 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 13 17
HNCC Chinese Taipei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o
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YFT-Table 2. Estimated probabilities of biomass the Atlantic YFT stock levels < 20% of BMSY in the
combined projections of JABBA (Base Case, S2, S3, and S5), MPB, Stock Synthesis (runs 1-4) in a given year
for a given catch level (0, 60,000 - 150,000 t). This result was used to develop the management advice of
Atlantic YFT stock.

TAC 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
o 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
60000 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
70000 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
80000 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
90000 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2% 0.2% 0.3%
100000 0.0% 0.0% 0.1% 0.1% 0.2% 0.2% 0.3% 0.3% 0.4% 0.4% 0.5% 0.5% 0.6% 0.6%
110000 0.0% 0.0% 0.1% 0.1% 0.2% 0.4% 0.6% 0.7% 0.8% 0.9% 1.0% 1.2% 1.4% 1.5%
120000 0.0% 0.0% 0.1% 0.3% 0.5% 0.7% 1.0% 1.2% 15% 1.8% 21% 2.4% 26% 29%
130000 0.0% 0.1% 0.2% 0.5% 0.8% 12% 1.6% 2.1% 26% 3.0% 3.5% 3.9% 4.3% 4.7%
140000 0.0% 0.1% 0.3% 0.7% 12% 1.8% 2.6% 3.2% 4.0% 4 8% 10.4% 12.2% 12.9% 13.4%
150000 0.0% 0.1% 0.3% 1.0% 17% 27% 3.7% 4 8% 11.9% 12.7% ]53%_

YFT-Table 3. Estimated probabilities of the Atlantic YFT stock (a) being below Fusy (overfishing not
occurring), (b) above Bumsy (not overfished) and (c) above Busy and below Fumsy (green zone) in a given year
for a given catch level (0, 60,000 - 150,000 t), based upon the combined projections of JABBA (Base Case,
S2, S3, and S5), MPB, Stock Synthesis (runs 1-4). This result was used to develop the management advice
of Atlantic YFT stock.

a) Probability that F<Fmsy

TAC | Year | 2020]2021)2022 2023|2024 | 2025|2026 | 2027 | 2028 | 2029 [ 2030 {2031 [ 2032 | 2033

100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100
99 99 100 100 100 100 100 100 100 100 100 100
98 98 99 99 99 99 99 100 100 100 100 100
96 97 97 98 98 98 98 99 99 99 99 99

100000 92 93 94 95 95 95 9% 96 97 97 97 97

110000 86 86 87 87 88 88 89 90 90 90 90 90

120000

130000 [ 60 | 59

140000 | 48 | 46 | 43 | 39 | 36 | 32 | 30 | 26 | 24 | 23 | 22 | 21 | 21 | 19

150000 39 [ 35 130 | 25 122 |17 ] 15 | 13 {13 | 12 [ 11 | 10 | 10 | 8

b) Probability that B=Bwusy

TAC | Year | 2020(2021 (2022|2023 | 2024 (2025|2026 | 2027 | 20282029 2030|2031 [ 2032|2033
100 100 100 100 100 100 100 100 100
100 100 100 100

120000
130000

140000
150000

100 100 100 100 100 100 100 100 100
96 97 98 99 99 99 100 100 100
94 9 97 98 98 99 99 99 100

100000
110000

130000 98 [ 57 | 56 | 54 | 52 | 50 | 47 | 46 | 45 | 44 | 43 | 42 | 38 | 38
140000 | 48 | 45 | 42 [ 38 | 35 | 31 | 29 | 26 | 24 | 22 [ 21 | 20 | 20 | 19
150000 39 [ 34 | 30 | 25 | 29 | 17 | 15 |13 | 12 | 12 | 11 | 10 9 7
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YFT-Figure 1. Apparent movements (straight line distance between the tagging location and that of
recovery) calculated from conventional tagging from the historical ICCAT tagging database (top panel) and

the current AOTTP activities (bottom panel).
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YFT-Figure 2. The size at age of YFT fish sampled off Ascension Island, the USA and South Africa (AOTTP),
by gender. Ages of USA and AOTTP samples were assigned based on assumed birthday. No adjustment was
made to annulus count for Ascension data.

a) Von Bertalanffy b) Richards
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YFT-Figure 3. Vector plot of the growth increments of AOTTP fish measured upon recovery. The relative
age of each fish at the time of tagging is estimated from the length at tagging by inverting the von Bertalanffy
(left panel) and Richards (right panel) growth equations using parameters estimated by SS. The age at
recapture is then taken to be the age at tagging plus the time at liberty. Each growth trajectory (shown in
grey) starts on the fitted curve (shown in red).
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Natural Mortality (M) at Age
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YFT-Figure 4. New information on age and growth supported a Richards growth function, and a change in
maximum age from 11 to 18 years which had implications for the estimated (Lorenzen) natural mortality
at age which depends on both. The implied 2019 natural mortality based on the tmax of 18 is 0.35 yr, which
is lower than the 2016 assessment assumption of 0.54 yr-1 based on a tuax of 11 years.
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YFT-Figure 5. Geographical distribution of yellowfin tuna total catches by major gears [a-e] and by decade
[f-K]. The maps are scaled to the maximum catch observed during 1970-2021. Note: the last panel (k) shows
only 2 years of information. Thus, apparent changes in the size of the pie charts (in k) should not be
interpreted as a reduction in catch during 2020-2021.
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YFT-Figure 6. Yellowfin tuna total catch 1950 - 2022 by main fishing gear group.
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YFT-Figure 7. Annual abundance indices used for the Atlantic yellowfin tuna stock assessment reference

cases. Regions 1 and 2 for joint longline mean the area of index that are northern and tropical areas,
respectively. Buoy-derived abundance index was used only in Stock Synthesis and joint longline index in

region 1 only for JABBA.
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YFT-Figure 8. Comparisons of abundance indices updated in 2023, and the joint longline index used in
the2019 stock assessment of Atlantic yellowfin tuna, by region. The Brazilian longline index includes
information for both regions 2 and 3.
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YFT-Figure 9. Estimates of relative Biomass (B/Bwmsy) obtained for all model runs used to develop the
management advice.
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YFT-Figure 10. Estimates of relative fishing mortality (F/Fwusy) obtained for all model runs used to develop
the management advice.
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YFT-Figure 11. Annual estimates of Age-0 recruits (left panels) and recruitment deviations with 95%
confidence intervals (right panels) for Stock Synthesis model runs. Models which used the buoy index
suggest very high recruitment in 2017, whereas models that do not use the buoy index suggest that
recruitment in 2017 was not particularly high. Note: Production models (JABBA, MPB) do not produce
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YFT-Figure 12. Kobe plot estimated from the combination of Stock Synthesis, JABBA and MPB model runs
chosen to develop the management advice. The trajectory of individual runs are shown in the detailed
report, and in Figures 9 and 10 above.
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YFT-Figure 13. Trends of projected relative biomass (left panel, B/Bwmsy) and fishing mortality (right panel,
F/Fumsy) of Atlantic yellowfin stock under different TAC scenarios (0, 60000 - 150000 t) from JABBA, MPB,
and SS3 using 9 runs (JABBA (Base Case, S2, S3, and S5), MPB, Stock Synthesis (runs 1-4)). Each line
represents the median of 20000 iterations by projected year. In 2019, the catch was assumed to be
131,042 t, equal to the 2018 estimated landings, which have since been revised upwards to 136,530 t after
additional reporting.
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used for the determination of stock status (Dynamic SSBumsy, Fusy and MSY for the Stock Synthesis runs.).
For each year, reference points are calculated with the selectivity of each gear for that year, and relative
yearly catch of each fleet.
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9.2 BET - Bigeye

A stock assessment for bigeye tuna was conducted in 2021 through a process that included a data
preparatory meeting in April and an assessment meeting in July. The stock assessment used fishery data
from the period 1950-2019 and indices of relative abundance used in the assessment were calculated
through 2019. The complete description of the stock assessment process and the development of
management advice is found in the Report of the 2021 Bigeye Tuna Data Preparatory Meeting
(Anon., 2021b) and the Report of the 2021 Bigeye Tuna Stock Assessment Meeting (Anon., 2021c).

BET-1. Biology

Bigeye tunas are distributed throughout the Atlantic Ocean between 502N and 459S, but not in the
Mediterranean Sea. This species swims at deeper depths than other tropical tuna species and exhibits
extensive vertical movements. Similar to the results obtained in other oceans, pop-up tagging and archival
acoustic tracking studies conducted on adult fish in the Atlantic have revealed that they exhibit clear diurnal
patterns: they are found much deeper during the daytime than at night. In the eastern tropical Pacific, this
diurnal pattern is exhibited equally by juveniles and adults. In the western Pacific these daily patterns have
been associated with feeding and are synchronized with depth changes in the deep scattering layer.
Spawning takes place in tropical waters when the environment is favorable. From nursery areas in tropical
waters, juvenile fish tend to diffuse into temperate waters as they grow. Catch information from surface
gears indicate that the Gulf of Guinea is a major nursery ground for this species. Dietary habits of bigeye
tuna are varied and prey organisms like fish, mollusks, and crustaceans are found in their stomach contents.
Bigeye tuna exhibit relatively fast growth: about 110 cm fork length at age three, 145 cm at age five and
163 cm at age seven. Recently, however, reports from other oceans suggest that growth rates of juvenile
bigeye are lower than those estimated in the Atlantic. Based on Indian Ocean tagging data, growth rates of
bigeye tuna differ between sexes, males reaching around 10 cm larger Linr than females. Bigeye tuna become
mature around 100 cm at around 3 years old. Young fish form schools mixed with other tunas such as
skipjack and young yellowfin tuna. These schools are often associated with drifting objects, whale sharks
and sea mounts. This association weakens as bigeye tuna grow. Extensive growth information obtained
during the Atlantic Ocean Tropical Tuna Tagging Programme (AOTTP) has confirmed previous assumptions
about growth rates and the Richards curve published by Hallier et al., 2005 continues to be used in the BET
assessment. It is assumed that natural mortality (M) is larger for young fish than for old fish. Age-specific M
assumptions were modified significantly from the 2018 assessment. Modifications were based on new
information recently obtained by ageing otoliths of Atlantic BET showing that fish reach 17 years of age (in
contrast to previous estimates of 15 years) and by the decision to use a better procedure to derive natural
mortality from maximum age. Various pieces of evidence, such as a lack of identified genetic heterogeneity,
the time-area distribution of fish and movements of tagged fish, as confirmed by the recent data obtained
from the AOTTP programme (BET-Figure 1), suggest an Atlantic-wide single stock for this species.
However, the possibility of other more complex scenarios of stock structure should not be disregarded.
Knowledge about the relationship between recruitment and spawning stock remains limited, so
assumptions about the steepness of this relationship for small spawning stock sizes and the interannual
variation in recruitment remain the same as the assumptions of the 2018 assessment. These uncertainties
in stock structure, natural mortality, and the relationship between spawning stock and recruitment have
important implications for the stock assessment as described in Anon., 2021c.

BET-2. Fisheries indicators

The stock has been exploited by three major gears (longline, baitboat and purse seine fisheries) and by
many countries throughout its range. ICCAT has detailed data on the fishery for this stock since the 1950s.
Scientific sampling at landing ports for purse seine vessels from the EU and other fleets has been conducted
since 1980 to estimate bigeye tuna catches (BET-Figure 2, BET-Table 1). The size of fish caught varies
among fisheries: medium to large fish for the longline fishery and purse seine free school sets, small to large
for subtropical baitboat fishery, and small for tropical baitboat, western handline and purse seine FOB/FAD
fisheries.
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The major historical baitboat fisheries are located in Ghana, Senegal, the Canary Islands, Madeira and the
Azores. Since 2012, a “vessel associated-school” fishing method using handline, where the vessels acts as a
fish aggregating device developed in the western equatorial area, with bigeye catches increasing from 555 t
in 2012 to an average of 4,670 tin 2015-2019. The tropical purse seine fleets operate in the Gulf of Guinea
in the eastern Atlantic and across the tropical equatorial area. The longline fleets operate across a broader
geographic range, covering tropical and temperate regions (BET-Figure 2). While bigeye tuna is a primary
target species for most of the longline and some baitboat fisheries, this species has always been of secondary
importance for the other surface fisheries. In the purse seine fishery, unlike yellowfin tuna, bigeye tunas are
mostly caught while fishing on floating objects such as logs or manmade fish aggregating devices
(FOB/FADs). The estimated total numbers of FADs released yearly has increased since the beginning of the
FAD fishery, especially in recent years. During 2018-2022, bigeye landings in weight caught by longline
fleets represent 47%, purse seine fleets 34%, baitboat 11% and other surface fleets 8% of the total landings
(BET-Table 1).

The total annual Task 1 catch (BET-Table 1, BET-Figure 3) increased continuously up to the mid-1970s
reaching 60,000t and fluctuated over the next 15 years. In 1992, catch reached about 100,000 t and
continued to increase, reaching a historic high of about 135,000 t in 1994. Since then, reported and
estimated catch continuously declined and fell to 59,192 t by 2006. From the low level of 2006, catches
increased again and reached 80,000 t in 2015. Catches averaged close to 73,000 t in the period 2016-2020.
Catches of all tropical tunas declined considerably in 2021, and the reported catch of bigeye tuna was only
47,568 t. The preliminary catch reported for 2022 was 62,513 t, slightly above the TAC of 62,000 t.

After the historic high catch in 1994, all major fisheries exhibited a decline in catch while the relative share
of each fishery in total catch remained relatively constant until 2008. These reductions in catch were related
to declines in fishing fleet size (longline) as well as decline in CPUE (longline and baitboat). Although the
general trend of decreasing catches continued for longline and baitboat, the purse seiner catches increased,
as did the relative contribution of purse seine in the total catches for the period 2010-2019. Other surface
fisheries, from CPCs with no specific catch limits under Rec. 16-01, also increased the catches from around
500t in 2011 to around 4,500 t in 2016-2020, mainly due to the development of a handline vessel
associated-school fishery in the equatorial western Atlantic.

Nominal purse seine effort, expressed in terms of carrying capacity, has decreased regularly since the mid-
1990s up to 2006. However, after that year, several European Union purse seiners have transferred their
effort to the eastern Atlantic, due to piracy in the Indian Ocean, and a fleet of new purse seiners have started
operating from Tema (Ghana). All this has contributed to the growth in carrying capacity of the purse
seiners, which is gradually nearing the level observed in the early 1990s. More detailed information on
carrying capacity is included in item 21.10 of the 2021 SCRS Report.

Small bigeye tuna continues to be diverted to local West African markets, predominantly in Abidjan, and
sold as faux poissons in ways that make their monitoring and official reporting challenging. Monitoring of
such catches has recently progressed through a coordinated approach that allows ICCAT to properly
account for these catches and thus increase the quality of the basic catch and size data available for
assessments. Currently those catches are included with those from the main purse seine fleet in the ICCAT
Task 1 data used for the assessments. The 2020-22 catch for faux poissons was estimated by the Group to
be 4% of the total purse seine BET catch.

In the 2018 assessment mean average weight of bigeye tuna was reviewed. It showed mean weight
decreased prior to 2004 but has remained relatively stable at around 10 kg for the last decade. Average
weight, however, is quite different for the different fishing gears. In 2017 it was around 55 kg for longliners,
10 kg for baitboats, and 6 kg for purse seiners. Since 2000, several longline fleets have shown increases in
the mean weight of bigeye tuna caught, with the average longline-caught fish increasing from 40 kg to 60 kg
between 2000 and 2008. The average weight of bigeye tuna caught in free schools is more than double the
average weight of those caught around FOB/FADs. Since 1991, when tuna catches were identified
separately for FADs for EU and other CPCs purse seine fleets, the majority of bigeye tuna are caught in sets
associated with FADs; particularly since the mid-2000s (60%-80%). Similarly, baitboat-caught bigeye tuna
weighed between 6 and 10 kg up to 2011, but with greater inter-annual variability in average weight
compared to longline or purse seine caught fish.
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During the 2018 assessment a Joint Longline standardized abundance index (Hoyle et al., 2019) was used
instead of each individual CPC’s standardized CPUE indices used in the 2015 assessment. The joint longline
standardized index for 1959-2017 was constructed using detailed operational data (including set by set and
vessel identifiers) from major longline fleets, (Japan, Korea, United States and Chinese Taipei). The index
was broken down into two periods, 1959-1978 (“early”) and 1979-2017 (“late”) because of changes in the
level of information available on fishing operations.

The development of this joint standardized CPUE index was motivated to reduce data conflicts that arise
when CPUE trends differ for different fleets in the same period. This can occur when available data are
sparse, when the fishery occurs at the extremes of the spatial distribution of the stock and/or does not
represent a meaningful proportion of the stock biomass, or when the index references only a small portion
of the age or size distribution. This can also occur when there are important changes in fisheries operations
(e.g., targeting, regulations, spatial distribution) that cannot be addressed in the standardization process.

The 2018 joint longline indices were an improvement over fleet-specific indices and, for the “late” period,
was able to account for differences in fishing efficiency of longline vessels. The “early” joint longline index
developed in 2018 for the period 1959-1978 was included in the assessment of 2021 (BET-Figure 4).

A new joint longline index was produced in 2021 for the “late” period 1979-2019 (BET-Figure 4).
Unfortunately, it was not possible to update this index by using the same level of detailed data and same set
of fleet-specific longline data sets as it was done during the 2018 assessment due to restrictions on analyses
caused by the COVID-19 pandemic. The 2021 “late” joint longline index used data aggregated to monthly
catches by fleet and 1x1 latitude longitude. This index was developed without set-by-set data.

A new quarterly acoustic echosounder buoy index associated with FADs covering the period 2010-2019 is
now available for all three species of tropical tunas and helped the assessment account for changes in
abundance of juvenile BET (BET-Figure 5). This new index is a significant improvement in the available
information set for the stock assessment given the challenges faced up until now to develop an index from
the purse seine fisheries of tropical tunas. The index is developed from tuna biomass estimates obtained
from the acoustic buoys placed in FADs. Observations of tropical tuna species composition from purse seine
FAD catch sets conducted in similar places and times to the acoustic observations are used to develop a
buoy index for each species of tropical tuna.

In the assessment, the joint longline index was assumed to have a selectivity for older fish, equivalent to the
Japan longline fleet in the tropical Atlantic. As the acoustic buoy index represents BET abundance associated
with FADs it was assumed that it represents the same range of sizes and ages of BET as those caught in the
purse seine FAD fishery.

BET-3. State of the stock

The 2021 stock assessment was conducted using similar assessment models to those used in 2018, updating
the data until 2019, but with some significant changes in natural mortality assumptions, derived from new
information and new assumptions on maximum age, the relative abundance indices used and the fleet
structure of the model used for providing management advice. As in 2018, stock status evaluations for
Atlantic bigeye tuna used in 2021 several modeling approaches, ranging from non-equilibrium (MPB) and
Bayesian state-space (JABBA) production models to integrated statistical assessment models (Stock
Synthesis). Different model formulations considered to be plausible representations of the stock dynamics
were used to characterize stock status and the uncertainties in stock status evaluations.

The Stock Synthesis integrated statistical assessment model allows the incorporation of more detailed
information, both for the biology of the species as well as fishery data, including the size data and selectivity
by different fleet and gear components. As Stock Synthesis allows modelling of the changes in selectivity of
different fleets as well as to investigate the effect of the length/age structure of the catches of different
fisheries in the population dynamic, productivity and fishing mortality, it was the agreed model to be used
for the management advice. The Stock Synthesis uncertainty grid includes 27 model configurations, all of
which were given equal weight, that were investigated to ensure that major sources of structural
uncertainty were incorporated and represented in the assessment results (BET-Table 2). Although the
results of two production models, non-equilibrium and Bayesian state-space, are not used for management
advice they provide comparative perception of stock status. The median relative biomass (B/Bwmsy) and
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relative fishing mortality (F/Fmsy) trajectories from production models and the Stock Synthesis models
depicted similar patterns. The set of 27 Stock Synthesis models has wide uncertainty bounds for these
trajectories, and the biomass trajectories from all the production models are within these bounds.

Results of the uncertainty grid of Stock Synthesis runs show a long-term decline in spawning stock biomass
(SSB) from the beginning of the fishery, accelerating from 1970 to 2000 and a relative stable SSB in the last
20 years. Relative fishing mortality increased from the beginning of the fishery until 1999, rapidly declined
from 1999 to 2008 and has been relatively stable since. Recruitment estimates for the recent period of
2015-2019 show an increasing trend (BET-Figure 6), in spite of the relative stability of recent SSB (BET-
Figure 7).

The stock synthesis uncertainty grid shows 1950 - 2019 trajectories of increasing F and decreasing B
towards the red area of the Kobe plot (F> Fusy and SSB<SSBwmsy) (BET-Figure 7 and 8). Overfishing starts
in around 1993 and the stock becomes overfished around 1997, therefore reaching the red quadrant of the
Kobe plot and mostly remained in the red quadrant until 2019 when overfishing ceased (BET-Figure 8).
The results of the assessment, based on the median of the entire uncertainty grid shows that in 2019 the
Atlantic bigeye tuna stock was overfished (median SSB2019/SSBusy = 0.94 and 80% CI of 0.71 and 1.37) and
was not undergoing overfishing (median Fzo19/Fusy=1.00 and 80% confidence interval (CI) of 0.63 and
1.35). The average of MSY was estimated as 86,833 t with (80% CI of 72,210 and 106,440) from the
uncertainty grid deterministic runs.

Calculations of the time-varying benchmarks from the stock synthesis uncertainty grid show a long-term
increase in SSBwmsy and a general long-term decrease in MSY. This change in benchmarks is the result of the
change in overall selectivity caused by the shift to catch greater proportions of smaller fish. The current
estimate of MSY is below what was achieved in past decades because of this shift. Other potential sources
of changes in stock productivity have not been accounted in the assessment as no evidence for such changes
has been presented to the Committee (BET-Figure 9).

Current estimates of stock status in 2019 are more optimistic than the 2017 stock status estimated at the
2018 assessment. Sensitivity analyses demonstrated that such changes in stock status partially result from
replacing the 2018 “late” joint longline index with the new “late” joint longline index and incorporating new
mortality at age vectors (BET-Figure 10).

The effect of natural mortality, steepness, and Sigma R (variability on the log of recruitment) on the
uncertainty around current stock status are shown in BET-Figure 11. Of the three axes of uncertainty,
natural mortality contributes the most to changing the perception of stock status. Assumptions about
natural mortality are the greatest contributors to this uncertainty (BET-Figure 11a).

Uncertainty regarding the change in the longline index methodology was not incorporated into the
uncertainty grid because it was not clear to the Committee on an appropriate way to do so. The scale of the
impact of such change in methodology can be seen in BET-Figure 10. Therefore, the current stock status
(BET-Figure 8) is more uncertain than the SCRS has been able to quantify with the uncertainty grid.

BET-4. Outlook

During the 2021 assessment projections were conducted for the uncertainty grid Stock Synthesis for a range
of fixed catches from 35,000 to 90,000 t for 15 years (which corresponds to 2 generation times of bigeye)
from 2020-2034. Projections results are driven by all the assumptions made for the projection period: by
the catch estimate for 2020, by the assumption that removals equal the TAC from 2021 onwards, by the
assumption that the relative contribution of different fleets to catches from 2020 onwards are the same as
the contributions for 2017-2019 and that future recruitment is determined by spawning stock. The 2020
catch in the projections is 22% lower than the average catches of the period 2015-2019, and, for the first
time since 2015, this catch did not exceed the TAC.
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Under the projections of 2021 the assumed catch for 2020, and 2021 were 59,919 and 61,500, respectively.
As of September 2023, the reported catch of 2020 was 57,971 t, smaller than the catch used in the
projections made in 2021. The 2021 catches reported of 47,568 t were lower in comparison, but the 2022
preliminary catches of 62,513 t were slightly higher than the TAC of 62,000 t. Therefore, projections
conducted in 2021 have to be interpreted with caution as none of the projection tables were calculated with
catches for 2020-2022 that match the current reported catches for such period.

For some of the projections, the modelled stock could not sustain some of the constant high TACs in the long
term, as SSB was predicted to decline below a safe threshold (BET-Table 3). This safe threshold is an
indicator of very low SSBs that may compromise the rebuilding ability of a stock when such low levels of
biomass are reached. The value of 20% SSB at MSY is used by the Committee for both YFT and BET. The
results of projections of the Stock Synthesis are provided in the form of Kobe II Strategic Matrices including
with probabilities that overfishing is not occurring (F<=Fwusy), stock is not overfished (SSB>=SSBwmsy) and the
joint probability of being in the green quadrant of the Kobe plot (i.e., F<= Fusy and SSB>= SSBwmsy) (BET-
Table 4).

The rapid change in probabilities of overfishing and overfished during 2020 and 2021 (BET - Figure 12).
are the result of the fact that estimated stock status in 2019 is close to the center point of the Kobe plot.
When a stock is at such center point decreases in fishing mortality initially lead to large changes in these
probabilities as can be seen from the marginal histograms (BET-Figure 8).

The more optimistic outlook presented in the 2021 assessment compared to the one obtained in 2018, is
the result of a combination of factors: updates to the data and biological parameters, changes in the
methodology and data used for the joint longline index, use of the buoy index, changes to the fleet structure
in the stock synthesis models, and the assumed catches of BET for 2020 and 2021 which were low in
comparison to catches for 2015-2019. There was some disagreement among Committee members on
whether all these changes represent improvements to the information used to provide the determination
of stock status and the outlook for the stock. Therefore, the Kobe II matrix should be interpreted with
caution.

BET-5. Effect of current regulations

During the period 2005-2008 an overall TAC was set at 90,000 t. The TAC was later lowered (Rec. 09-01
and later modified by Rec. 14-01) to 85,000 t. Estimates of reported catch for 2009-2015 (BET-Table 1)
have been always lower than 85,000 t. The TAC was again reduced to 65,000 t in Recommendation 15-01
which entered into force in 2016 and Recommendation 18-01, and in Rec. 19-02 to 62,500 t and 61,500 t
for 2020 and 2021 respectively. TACs for 2022 and 2023 were set to 62,000 tin Rec. 21-01 and Rec. 22-01,
respectively. Catches exceeded the TAC by more than 20% every year from 2016-2019 except 2018 when
catches were 12% higher than the TAC. Note that because TACs do not limit catches of all countries and
fleets that can catch bigeye tuna, the total catch removed from the stock can exceed the TAC. Rec. 19-02
included new catch limits for CPS not previously under catch limits that took effect in 2020. Such limits were
somewhat modified in subsequent recommendations. Current limits are described in Rec. 22-01. Such limits
may have contributed to the declines in reported catch for 2020 and 2021 which were lower than the TAC,
although such decline may have also been partly due to the effects of COVID-19 in fishing operations.
Preliminary reported catches for 2022, however, overpassed the TAC by about 500 t.

Concern over the catch of small bigeye tuna partially led to the establishment of spatial closures to surface
fishing gear in the Gulf of Guinea (Recs. 04-01, 08-01, 11-01, 14-01, 15-01 and 19-02). The Committee
examined trends on average bigeye tuna catches by areas as a broad indicator of the effects of such closures
as well as changes in juvenile bigeye and yellowfin catches due to the moratorium. The efficacy of the area-
time closure agreed in Rec. 15-01 was evaluated by examining fine-scale (1°x1°) skipjack, yellowfin, and
bigeye catch by month distributions. After reviewing this information, the Committee concluded that the
moratorium has not been effective at reducing the mortality of juvenile bigeye tuna, and any reduction in
bigeye tuna mortality was minimal, largely due to the redistribution of effort into areas adjacent to the
moratorium area and increase in number of fishing vessels. The FAD fishing closure in Rec. 19-02 was
implemented in 2020 and 2021 however its effects cannot yet be evaluated. Although such closure may
have contributed to the lower catches of BET estimated for 2020 and 2021, it was maintained during 2022
when catches have again slightly exceeded the TAC.
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BET-6. Management recommendations

The Atlantic bigeye tuna stock in 2019 was estimated to be overfished but not undergoing overfishing.
According to the Kobe II Strategy Matrix (K2SM), a future constant catch of 61,500 t, which is the TAC
established in Rec. 19-02, will have a high probability (97%) of maintaining the stock in the green quadrant
of the Kobe plot by 2034. This would leave the stock in a state consistent with the Convention objectives
and the recovery plan in Rec. 19-02 (BET-Table 4). The K2SM, incorporates some of the known main
sources of uncertainty, however, some other sources of relevant uncertainties were not included in the
development of the K2SM, including the appropriateness of the range of natural mortalities used in the
uncertainty grid and the change in methodology used to develop the joint longline index. Therefore, current
stock status and the outlook for the stock are more uncertain than portrayed in the Summary Table and the
K2SM. Projection probabilities should be interpreted with caution. Until such additional sources of
uncertainty can be properly incorporated in the estimation of stock status and the K2SM, the Commission
should consider adopting a TAC that would shift the stock status of BET towards the green zone of the Kobe
plot with a high probability.

The Commission should be aware that increased harvests on small fishes could have had negative
consequences for the productivity of bigeye tuna fisheries (e.g. reduced yield at MSY and increased SSB
required to produce MSY) (BET-Figure 9). Rec. 19-02 contains measures adopted by the Commission
aimed at increasing long-term sustainable yield by reducing the catch of juveniles of tropical tunas. It is too
early to know the extent by which these measures have reduced mortality of juvenile BET.

ATLANTIC BIGEYE TUNA SUMMARY

Maximum Sustainable Yield 86,833 t with (72,210 -106,440 t)!
Current (2022) Yield 62,513 t2
Relative Spawning Biomass (SSB2019/SSBwsy) 0.94(0.71-1.37)!

Relative Fishing Mortality (Fzo019/Fmsy) 1.00 (0.63-1.35)!

Stock Status (2019) Overfished: Yes3
Overfishing: No3

Conservation & management measures in effect: ~ Rec. 16-02, Rec. 17-01 and Rec. 22-01

- Total allowable catch (TAC) for 2022 and 2023 was
set to 62,000 for Contracting Parties and Cooperating
non-Contracting Parties, Entities or Fishing Entities.

- No fishing with natural or artificial floating objects
from 1 January to 13 March in 2023, throughout the
Convention area.

- No more than 300 FADs active at any time by vessel.

- Use of non-entangling FADs.

- Prohibition of discarding from purse seine

1 Combined result of stock synthesis 27 uncertainty grid runs. Median and 10 and 90% percentile in brackets.
2 Reports for 2022 reflect the most recent data but should be considered provisional.
3 Probability of overfished 58%, probability of overfishing 50%.
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BET-Table 1. Estimated catches (t) of bigeye tuna (Thunnus obesus) by area, gear and flag. (v1, 2023-09-21)
BET-Tableau 1. Prises estimées (t) de thon obése (Thunnus obesus) par zane, engin et pavillon.(v1, 2023-09-21)
BET-Tabla 1. Capturas estimadas (t) de patudo (Thunnus obesus) por area, arte ¥ bandera. (v1, 2023-09-21)
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
TOTAL AN 113790 134932 128047 120767 110255 107954 121425 103434 91636 75802 87596 90043 67954 59192 60895 63172 7e427 Tal74 76749 71317 66977 75308 80000 79897 7866> 73077 75384 57971 47368 62513
Landings Bait boat led66 20352 25687 18342 21277 19173 22197 12141 14430 8460 11233 20238 13104 10605 10361 6307 11548 7842 12639 1458 2135 8715 7970 6710 8366 7932 7341 6811 &141 6835
Longline 62851 78308 4872 74930 68312 71857 77227 72011 56123 47351 55356 49400 37861 34182 46231 41083 43533 42516 37899 34930 32245 36770 40379 36345 35190 32065 33850 27288 21648 32620
Other surf. 628 973 561 363 546 445 678 459 723 226 451 293 733 552 449 220 258 487 1146 1012 2783 4960 6002 6472 7217 4éle 6054 5461 5339 5167
Purse semne 31515 32667 25260 26592 19127 15490 20139 17460 20103 19552 19689 19094 15129 13310 11962 14810 20007 24235 23767 24080 22122 24253 24418 28624 26838 27284 26920 17026 13762 16793
Landings(FP) Bait boat o) o o) o 8] o 8] 1) o) 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 0 o o) 0 o o) ]
Purse seine 2290 2032 1667 540 993 989 1184 1363 257 214 867 1019 1026 542 682 72 1081 994 1277 823 632 609 1193 1744 1015 1151 1145 1355  é46 1028
Discards Bait boat o o o o o] o o] a o 0 a o 0 o 0 o o 0 o o 0 o o 0 o o 0 o o 0
Longline o o o o o] o o] a o 0 a o 0 o 0 o o 0 o 14 0 o 2 0 o 26 15 27 29 41
Other surf. o) o o) o 8] o 8] 1) o) 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 0 o o) 0 o o) 0
Purse seine o 0 o 0 0 0 0 0 o 0 0 o 0 o 0 0 o 0 0 o 0 0 36 0 38 2 10 3 1 2
Landings CP Angola o o o o o] o o] a o 0 a o 0 o 0 o o 0 o o 0 o o 0 3 o 0 o o 0
Barbados o] o o] o 24 17 18 18 6 11 18 19 27 18 14 14 7 12 7 15 11 26 30 19 16 29 14 20 25 24
Belize o] o 10 o 5 195 o 134 96 0 Q o] 0 4 €0 700234 249 1218 1242 1336 1502 1877 1784 1961 2135 2307 991 €00 1002
Brazil 1256 el 1935 1707 1237 TI6 2024 2768 2659 2582 2455 1496 1081 1479 1593 958 1180 1173 1841 2120 3623 6456 T750 Tee0 7258 5096 6249 6284 6400 7341
Canada 124 111 148 144 166 120 263 327 241 9 182 143 1gF 196 144 130 111 103 137 166 197 218 257 171 214 237 193 14 253 330
Cape Verde 319 385 271 299 228 140 E 2 o) 1 1 1 1077 1406 1247 444 545 554 1037 713 1333 2271 2764 1680 1107 1418 880 576 171 2
China PR, 70 428 476 520 427 1503 7347 &é364 7210 5840 7890 6555 6200 200 7399 5686 4973 3489 3720 3231 2371 2332 4942 3852 5514 4823 5718 3614 1638 3249
Curagao o o 0 1893 2800 2919 4016 3098 3757 2221 3203 3526 27 416 252 1721 2348 2688 3441 2800 1984 2315 2573 3598 2844 3330 27g7 1519 1701 824
Céte d'Ivoire o o o o 0 o 0 2 o 0 o o 0 o 0 o 790 578 47 507 635 441 12 544 1239 334 2334 141 50 386
EU-Espafia 16782 22096 17849 15393 12513 7110 13739 11250 10133 10572 11120 8365 7618 7454 6675 7494 11966 11272 13100 10914 10082 10736 10058 11460 11544 8400 9117 5997 6598 o424
EU-France 12648 12262 8262 9135 5955 5583 5413 5873 5533 4437 4048 2989 2614 2984 1525 1130 2313 3355 3507 3756 3222 3837 2801 4772 4039 4055 5118 2104 1809 3678
EU-Ireland o) o o) o 4 o 8] 1) 10 0 1) o) 33 o) 0 o o) 0 o o) 0 o o) 0 o o) 0 o o) 0
EU-Ttaly o) o o) o 8] o 8] 1) o) 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 0 o 7 0 7 o) 0
EU-Poland o o o o 0 o 0 o o 0 o o 0 o 0 o o 0 o o 0 o o 0 o o 0 o o 0
EU-Pertugal Sele 3098 9662 5810 437 6334 3314 1498 1605 2590 1655 3204 4146 5071 5505 3422 5605 3682 6%20 6128 5345 3859 3135 2187 3146 4405 3146 3089 3106 3123
El Salvador o o o o 0 o 0 o 3 0 o o 0 o 0 o o 0 o o 0 0 992 1450 1826 2634 24&4 1518 1492 1479
FR-3t Plerre et M o) o o) o 8] o 8] 1) S0 21 1) 28 ] o) 2 3 o) 2 o o) 0 o o) 0 o o) 0 o o) 0
Grabon. 1 87 10 o 8] o 184 150 121 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 0 o o) 0 o o) 0
Gambia o) o o) o 8] o 8] 1) o) 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 0 o o) 0 o o)
Ghana 3577 4738 5517 4751 10174 10647 11704 5632 9864 6480 9061 17888 8860 2307 2559 3372 4515 6253 3541 4468 2963 4175 5918 5194 3838 3636 2917 3160 1925 3672
Great Britain o o o o o] o o] a o 0 a o 0 3 0 o 32 0 o o 0 o o 0 o o 0 o o 0
Grenada 20 10 10 o 1 o o] a o 0 a o 0 o 10 31 o 0 o o 0 o 18 23 33 27 19 11 o 10
Guaternala o) o o) o 8] o 8] 1) o) 0 736 831 998 49 836 998  S13 1011 282 262 163 993 340 1103 1602 1488 1623 906 768 855
Guinea Ecuatorial o) o o) o 4 o 8] 1) o) 0 1) o) 0 o) 0 o 50 0 58 o) 3 10 17 4 11 7 8 6 6 5
Guinée Rep o) o 334 234 885 o 8] 1) o) 0 1) o) 0 o) 0 o 0 328 322 1516 1429 902 o) 0 o o) 0 o o) 5
Honduras o o 61 28 59 20 o] a o 0 a o 0 o 0 o o 0 o o 0 o o 0 o o 0 o o 0
Iceland o o o o o] o 1 a o 0 a o 0 o 0 o o 0 o o 0 o o 0 o o 0 o o
Japan 35053 38503 35477 33171 26490 24330 21833 24605 18087 15306 19572 18509 14026 15735 17993 16684 16395 15205 12306 15390 13397 13603 12390 10365 10994 9854 9327 8973 9332 12132
Karea Rep 377 336 423 1230 196 183 124 43 1 g1 143 628 770 2087 2136 2599 2134 2646 2762 1908 1151 1039 €75 562 432 623 540 587 €74 763
Liberia 65 53 57 57 57 57 57 57 57 57 57 o] 0 o] 0 o o] 0 o o] 0 o o] 27 93 1 3 222 29 0
Libya 1085 500 400 400 400 400 400 400 31 593 593 o] 0 4 0 o o] 0 o o] 0 o o] 0 o o] 0 o o] 0
Maroc T4 g7 553 654 255 336 1444 1160 1181 1154 1399 1145 786 929 700 802 795 276 300 300 308 300 309 350 410 500 850 1033 1239 1363
Mauritania o) o o) o o o o 1) o) 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 1 o o) 0 o o) 0
Mexico 1 4 o) 2 & 8 & 2 2 7 4 5 4 3 3 1 1 3 1 1 2 1 2 2 3 3 3 3 3 4
Narnibia o 715 29 7 46 16 423 589 e40 204 215 177 307 283 41 46 108 181 289 376 135 240 485 339 141 108 79 568 1185 2070
Nigeria o o o o 0 o 0 o o 0 o o 0 o 0 o o 3 1 o 0 o o 0 o o 0 o o 0
Nerway o o o o 0 o 0 o o 0 o o 0 o 0 o o 0 o o 0 o o 0 o o 0 o o 0
Panama 10136 13234 9927 4777 2098 1252 580 952 5eé2 211 0 1521 2310 2415 2922 2263 2405 3047 3462 1694 2774 2315 1289 2337 lesd 2067 3052 led8 1107 1328
Philippines o) o o) o 0 1154 2113 915 377 837 855 1854 1743 1816 2368 1874 1880 1399 1267 532 1323 1984 o) 0 o o) 0 o o) 0
Russian Federatios o) o o) 13 38 4 g 91 o) 0 1) o) 1 1 26 73 43 0 o o) 0 o o) 0 o o) 0 o o) 0
3 Tommé e Principe 4 3 <] 4 5 6 5 4 4 4 4 11 G 4 0 92 4 g7 100 103 107 1100 633 421 393 2 81 46 0 149
Senegal g 123 357 130 272 788 1372 915 1158 497 322 450 FI0 1318 1283 734 1144 968 479 436 606 368 1031 1500 278 2870 2272 ZTI2 856 T4
Sierra Leone o o o o 0 o 0 3] 2 0 o o 0 o 0 o o 0 o o 0 o o 0 o o 0 o o
South Africa 88 79 27 7 10 53 55 249 239 341 13 270 221 84 171 226 159 145 153 47 435 332 193 121 257 282 432 357 380 4e4
St Vneentand Gn - 1740 812 519 596 545 1937 2940 1921 1143 130 103 18 0 114 567 171 293 396 33 25 16 30 4% 622 889 428 504 220 136 588
Trinidad and Toba 3 29 27 37 36 24 1% 5 11 30 6 5 9 12 27 69 56 40 33 33 37 59 77 37 25 17 13 10 9 10
UK-Bermuda o o o o 0 o 0 o o 0 o 1 1 o 0 o o 0 o o 0 o o 0 o o 0 1 2 1
UK-3ta Helena <] 6 10 10 12 17 ] g 5 5 4 <] 18 25 18 28 17 11 190 51 19 17 44 77 0 45 4 o o 1
UK-Tutks and Cai o o o o 0 o 0 o o 0 o o 0 o 0 o o 0 o o 4 2 o 0 o o 0 o o 0
USA 1090 1402 1209 g8z 1138 926 1263 574 1085 601 482 416 484 991 527 508 515 578 866 727 Q03 892 1082 568 836 921 829 801 968 1203
USSR o) o o) o 8] o 8] 1) o) 0 1) o) 0 o) 0 o o) 0 o o) 0 o o) 0 o o) 0 o o) 0
Uruguay 48 37 80 124 69 59 28 25 51 a7 59 40 a2 83 22 27201 23 15 2 30 o o) 0 o o) 0 o o) 0
Venezuela 809 457 457 189 274 222 140 221 708 1241 847 1060 243 261 318 122 229 85 264 98 S4 189 132 156 318 165 28 79 129 39

51



SCRS 2023

1993 1994 1995 199 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
HCC Chinese Taipei 13426 19680 18023 21850 19242 16314 16837 16795 16429 18483 21563 17717 11984 2965 12116 10418 13252 13189 13732 10805 10316 13272 16453 13115 11845 11630 11288 9226 4093 8181
Costa Rica 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 1 0 1 1 4 4 1 0 [ 1
Guyana 0 0 o 0 0 o 0 0 o o o 0 0 0 o o o 0 0 0 o 0 G 25 34 53 2 4 1 0
HCO Argentina 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Benm 8 9 e 9 30 13 11 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Cambodia 0 0 o] 0 0 o] 32 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Congo 14 9 9 g 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Cuba 36 7 7 5 0 o] 0 0 o] 16 16 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Dominica 0 0 o] 0 0 o] 0 0 5 o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Farce Islands 0 0 o] 0 0 o] 11 g o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
NEI ETRO) 42 356 915 8] 7 o] 8] 0 382 &8 o] 8] 8] 8] o] o] o] 8] o 8] o] 8] o] 8] o] 8] o] 8] o]
MEI (Flag relatedy 4378 8964 10697 11862 16565 23484 22190 15092 7907 383 o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Saint Kitts and Ne 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 4 1 0 o] 1 o]
Seychelles 0 0 o] 0 0 o] 0 58 0 162 o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Sta Lucia 0 0 o] 0 0 o] 0 0 1 2 2 0 2 0 o] o] o] 0 0 0 o] 0 <] 10 24 13 13 9 3 3
Togo a6 23 [ 33 33 33 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o]
Wanuatu 1807 2713 2610 2016 828 0 314 4] 0 0 0 104 109 52 132 91 34 42 39 23 9 4 0 4] 0 4] 0 4] 0
Landings(FF) CP Belize 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] 12 46 42 16 41 23 o] 0 o] 0 o] 0 o] 0
Cape Verde 0 0 o] 0 0 o] 0 0 o] o] o] 0 75 28 37 38 61 102 40 22 45 g 185 121 33 53 42 54 o] 0
Curagao 0 0 o] 0 0 o] 0 0 o] o] o] 0 13 25 20 13 117 59 46 60 34 42 o] 0 o] 0 o] 0 57 0
Céte dIvoire 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 2 95 45 0 o] 0 o] 0 o] 0 o] 0
EU-Espafia 764 605 371 58 255 328 487 474 o] 0 223 244 143 8 4¢ 180 250 21 216 o8 80 143 334 393 323 216 265 200 224 299
EU-France 1032 apl] 713 314 437 467 553 607 229 205 446 397 222 79 26 51 150 122 394 192 56 54 191 233 108 213 201 233 289 o689
El Balvader 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o] 21
Guatemnala o 8] o] 8] 8] o] 8] 8] o] o] o] 8] 56 28 15 26 9 18 6 11 5 15 o] 8] o] 8] o] 8] 23 13
Guinée Rep 0 0 o] 0 0 o] 0 0 o] o] o] 0 72 0 60 20 22 740 203 238 245 209 o] 0 o] 0 o] 0 o] 0
Panama 0 0 o 0 0 o 0 0 o o o 0 151 106 135 En 85 33 70 41 0 27 o 0 o 0 o 0 53 12
HCO Mixzed flags (EU 494 457 582 169 301 193 143 281 28 g 198 378 234 189 348 337 375 324 257 4] 0 0 503 993 546 669 637 868 0
Discards CP Canada 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 3 2
EU-France 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 36 0 33 2 10 3 1 2
EU-Portugal 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o] 0
Japan 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 26 15 18 12 35
Kcrea Rep 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 1 0 o] 0 o] 0 o] 0
Mexico 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o] 0
South Africa 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o] 0
UK.-Bermuda 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 0 o] 0 o] 0 o] 0 o] 0 o] 0
UshA 0 4] 0 4] 4] 0 4] 4] 0 0 0 4] 4] 4] 0 0 0 4] 0 4] 0 4] 0 4] 0 4] 0 el [ 5
NCC Chinese Taipe 0 0 o] 0 0 o] 0 0 o] o] o] 0 0 0 o] o] o] 0 0 14 o] 0 o] 0 o] 0 o] 0 o] 0
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BET-Table 2. Details of the specifications for the 27 Stock Synthesis models of the uncertainty grid for the
Atlantic bigeye tuna. The 27 models are constructed as a fully crossed design of the 3 uncertainty
parameters below (3x3x3=27). Max age represents the assumption of lifespan used to estimate age specific
natural mortality. Sigma R represents the variability of recruitment not explained by the spawning stock
recruitment relationship and Steepness represents the shape of the SSB vs recruitment relationship. The
bold values represent the model combination that the Committee defined as ‘reference’ case. This reference
case model was defined solely for the purpose of constructing the initial runs of the assessment and for
comparison with sensitivity runs. The reference case model was given the same weight than any of the other
models of the uncertainty grid in the estimation of stock status and development of forecasts.

Parameter Valuel Value2 Value3
Max_Age 17 20 25
Steepness 0.7 0.8 0.9
Sigma R 0.2 0.4 0.6

BET-Table 3. Percent of the model runs that resulted in SSB levels <= 20% of SSBmsy during the projection

period for a given catch level (in 1000 t) for Atlantic bigeye tuna.

TAC (1000smt) 2022 2023 2024 2025 2026 2027

2028 2029 2030 2031 2032 2033 2034 2035
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67.5
70
72.5
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BET-Table 4. Estimated probabilities of the Atlantic bigeye tuna stock being below Fusy (overfishing not
occurring), above Bumsy (not overfished) and above Bmsy and below Fusy (green zone) in a given year for a
given catch level (‘000 t), based upon Stock Synthesis 2021 assessment outcomes.

a) Probability of Overfishing Not Occurring (F <= Fusy)
2025

69% 67%
825 67% 67% 65% 64% 60% 57% 55% 52% 50% 47% 46% 44% 43%
85 63% 63% 60% 58% 53% 50% 47% 44% 41% 39% 38% 37% 36%
875 59% 59% 55% 53% 47% 43% 40% 36% 34% 32% 31% 31% 31%
90 55% 54% 50% 48% 41% 37% 33% 30% 28% 27% 26% 27% 26%

b) Probability of Not Overfished (SSB >= SSBusy)
2022 2023 2024 2025 2026

100%
100%
100%
100%
100%
100%
99%
99%
98%
97%
95%
94%

93%
90%
85%
80%
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c) Probability of Not Overfished (SSB >= SSBwmsy) and Overfishing not occurring (F <= Fumsy)
2025

99%
99%
99%
99%
98%
97%
97%
96%
95%

93%
92%
91%
90%
87%
85%
82%

80 70% 70% 68% 64% 61% 57% 55% 52% 50% 48% 47% 46%
825/ 67% 67% 65% 63% 59% 55% 52% 47% 44% 42% 41% 40% 39%
85 63% 63% 60% 58% 53% 48% 45% 40% 37% 36% 34% 34% 34%
875 59% 58% 55% 53% 47% 42% 38% 34% 31% 30% 29% 29% 30%
90 55% 54% 50% 48% 41% 37% 32% 28% 26% 25% 25% 26%  25%
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BET-Figure 1. Apparent movements (straight line distance between the tagging location and that of
recovery) calculated from conventional tagging of Atlantic bigeye tuna from the historical ICCAT tagging

database (top panel) and the current AOTTP activities (bottom panel).
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BET-Figure 2 [a-f]. Geographical distribution of the bigeye tuna catch by major gears and decade. The
maps are scaled to the maximum catch observed during 1970-2021 (the last decade only covers

2 years).
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BET-Figure 3. Bigeye tuna estimated and reported catches for all the Atlantic stock (t).
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BET-Figure 4. Annual joint longline index for 1959 to 2019 that include two series Early period (1959-
1978, Joint LL Early Period) and the late period (1979-2019, 2021 joint LL_R2) used in the 2021 stock
assessment. For comparison the 2018 joint index late period (1979 - 2017) is presented (2018 Joint LL R2)
which was used for sensitivity runs. Indices are split in 1979 because of the lack of vessel ID data prior to
that year. 2018 index for the late period was developed with set by set and vessel data, but 2021 index for

the late period was not.
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BET-Figure 5. Quarterly abundance index from acoustic buoys used in the FAD fishery for 2010 to 2019.
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BET-Figure 6. Estimated recruitment deviations for the period 1974-2018 for Stock Synthesis reference

case (see BET-Table 2 for definition). The zero line represents the expected recruitment resulting from
the previous year Spawning stock biomass. Positive values represent better than expected recruitments,
negative values, worse than expected recruitment.
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BET-Figure 7. Time series of stock status trends across the 27 Stock Synthesis models of the uncertainty
grid. Panels in each row represent the different assumptions of maximum age and thus natural mortality.
Left panels represent SSB/SSBwsy trends and right panels F/Fusy trends. Individual lines represent different
combinations of steepness and Sigma R.
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BET-Figure 8. Stock Synthesis: Kobe plot of SSB/SSBusy and F/Fusy for stock status of Atlantic bigeye tuna
in 2019 based on the log multivariate normal approximation across the 27 uncertainty grid model runs of
Stock Synthesis with an insert pie chart showing the probability of being in the red quadrant (48.9%), green
quadrant (41.1 %), orange (0.8%) and in yellow (9.2 %). Blue circle is the median and marginal histograms
represent distribution of either SSB/SSBwmsy or F/Fusy.
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BET-Figure 9. Dynamic estimated SSB at MSY (mt) and Catch at MSY (left panel) and estimated of fishing
mortality at MSY (right panel) benchmarks by year, demonstrating the effects of changes in selectivity for
bigeye tuna using the Stock Synthesis 2021 reference case.
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BET-Figure 10. Sensitivity runs showing time series of stock status trends (left panels 1950-2017, right
panels 1998-2017, upper panels SSB/SSBwmsy and lower panels F/Fusy) demonstrating the effects of changes
in stock status resulting from the incorporation of the 2021 joint longline index and the new assumptions
about natural mortality. Lines represent the 2018 (2018_ref) and 2021 (2021_ref) reference cases, the
2018 reference case replacing the 2018 joint longline index with the 2021 joint longline index
(2018_ref new_CPUE) and this last case with the replacement of the 2018 natural mortality with the 2021
natural mortality (2018_ref new_CPUE_new_M). The natural mortality of the 2021 reference case
corresponds to the maximum age of 20.
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BET-Figure 11. Effects of the main axes of uncertainty parameters (a: Natural mortality associated with
maximum age assumption, b: Steepness, c: Sigma R) on Kobe phase plot for the 27 Stock Synthesis
uncertainty grid for Atlantic bigeye tuna. In each plot the cloud of points and the marginal histograms colors

match the level in each uncertainty parameter.
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BET-Figure 12. Deterministic projections of SSB/SSBwsy (left panel) and fishing mortality (right panel) for
the 27 Stock Synthesis uncertainty grid runs at 35,000-90,000 t constant catch for Atlantic bigeye tuna. The
lines are the mean of 27 deterministic runs and the black line is for the current TAC (61,500 t). The grey
bar represents the period when catches for 2020 and 2021 are fixed to 59,919 t and 61,500 t respectively.
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9.3 SK] - Skipjack

The last Stock assessment for eastern and western Atlantic skipjack were conducted in 2022 through a
process that included a data preparatory meeting, held online from 21-25 February 2022 (Anon., 2022¢),
and a stock assessment meeting, held online from 23-27 May 2022 (Anon., 2022f). Additionally, informal
intersessional meetings of the Group were held in April and July to prepare and finalize the stock
assessment results. This report covers the most recent information on the status of the eastern and western
skipjack stocks. The 2022 assessment was able to provide quantitative estimates of management reference
points and projections of stock status for both skipjack stocks, something that was never achieved before
by the Committee.

These new assessments for the eastern and western Atlantic skipjack stocks used fishery data from 1950-
2020 and 1952-2020, respectively, and indices of relative abundance used in the assessments were
calculated through 2020. In both cases, Surplus Production models and Statistically Integrated models were
used.

For a complete and detailed description of the assessment and the state of knowledge and status of the
eastern and western Atlantic skipjack tuna stocks, readers should consult the Report of the 2022 Skipjack
Tuna Data Preparatory Meeting (Anon., 2022e) and the Report of the 2022 Skipjack Stock Assessment
Meeting (Anon., 2022f).

SKJ-1. Biology

Skipjack tuna is a cosmopolitan species found in schools distributed mainly in tropical and subtropical
waters of the three oceans. This tropical tuna is the predominant species aggregated around FOBs
(including FADs) where it is caught, commonly associated with juveniles of yellowfin tuna, bigeye tuna and
with other species of epipelagic fauna. This species exploited sizes range from 30 cm to 62 cm FL for SKJ-W
(SKJ-Table 2) and 30 cm to 80 cm FL for SKJ-W (SK]-Table 3).

Skipjack tuna breed opportunistically throughout the year over broad areas of the Atlantic Ocean. Both
stocks show synchronized spawning behavior when in a school. Moreover, the skipjack's reproductive
potential is considered high because it reaches sexual maturity around one year of age and spawns in warm
waters above 252 C which represents a large ocean area. More specifically, the eastern skipjack stock,
spawns over a wide area on either side of the equator, from the Gulf of Guinea to 202 - 302 W. There are
two known spawning areas for the western skipjack stock, one off the Brazil margin delimited by the
parallel of 202 S and the southern limit of the Brazil current, and another area in the North of the Atlantic
Ocean, located in the Gulf of Mexico and Caribbean.

Movement patterns based on AOTTP tagging data demonstrated some connectivity between the Azores
and Gulf of Guinea areas for the eastern stock, which had not been observed in the ICCAT historical tagging
data. Although in general, the AOTTP tagging data shows minimal exchange between the eastern and
western skipjack stocks, the separation between the two stocks is less clear for those tags released by the
AOTTP close to the boundaries of the stock (52 S; 352 W) (SK]-Figure 2). This pattern sparked concerns in
the current way catches are assigned to a stock when fleets are fishing near and/or across this boundary
area. More studies on the potential migration across stock boundaries are needed. These include analysis
of returned AOTTP SK] tags, or potential future releases of conventional tagged fish in places where
movement details remain unknown (e.g., Venezuela to the Equator and northern migrations of the western
stock). Such studies could improve our understanding of these movements and of potential levels of mixing
across the current stock boundaries.

Length at 50% maturity remains estimated at 42 cm, approximately 9.5 months old, and the size of full
maturity at 55 cm. Both reproduction parameters remain the same as those used in the last stock
assessment.

Considerable uncertainty remains around the growth parameters for the skipjack tuna. To deal with this
uncertainty, a distribution of potential growth curves was developed considering available estimated
growth parameters compiled from scientific literature, and the resulting growth parameters are shown in
the Report of the 2022 Skipjack Stock Assessment Meeting (Anon., 2022f). Natural mortality at age was
estimated assuming the Lorenzen function and maximum age of 6 years.
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All these uncertainties reported on growth, natural mortality, and stock structure could have important
implications for the stock assessment of the eastern and western skipjack stocks. Research should aim to
continue to reduce these uncertainties.

SKJ-2. Fishery indicators

Skipjack tuna stocks have been historically exploited by two major gears (purse seine on the eastern stock
and baitboat on the western stock) and by many countries throughout their range. Longline fisheries
remove a comparatively small portion of the total removals (SKJ-Figures 1, 5 and 6).

The numerous changes that have occurred in the skipjack fisheries, mainly since the early 1990s (e.g., the
progressive use of FOBs and the geographical expansion of the fishing areas by surface fleets), have brought
about an increase in skipjack catchability and the proportion of biomass exploited. The nominal catches for
the eastern stock had shown a generally increasing trend since the 1960s (SK]-Figure 4). The total catches
increase from 1,171 metric tons in 1960 to about 283,000 metric tons in 2018. Since 2018 the total catches
decreased to 206,953 t in 2021. The preliminary catch reported for 2022 have increased by 31%
(271,371 metric tons) (SKJ-Table 1). This recent increase is observed for most of gears, in particular
eastern Atlantic PS.

The Group estimated the current fishing capacity of all large-scale purse seiners (defined as vessels with
= 335 m3 of fish hold-volume) targeting tropical tunas in the Atlantic, using a combination of data sources
including the ICCAT authorized vessel records, ISSF records on purse seiners, and AIS data. The Group
estimated that at least 67 - and possibly 72 - large-scale purse seiners were operating in the Convention
area as of the first half of 2022. The 2022 capacity estimate (67-72) for large-scale purse seiner was similar
to the estimate of capacity made by the SCRS in 2020 (68-72 vessels) and lower than the capacity estimate
in 2021 (74-80), indicating that at least some vessels moved out of the ICCAT area during the last year. The
Committee was informed by national scientists of the reductions in the operations of the baitboat fleet in
recent years (since 2020), in part due to the implementation of a Marine Protected Area (Decree No. 2020-
1133 on the creation of the Marine Protected Areas of Kaalolaal Blouffogny and Gorée (Senegal)) limiting
access to live bait for the fishery.

The western skipjack landings have shown a slight decrease since 1982, and this has intensified in the most
recent period of the time series (2013 - 2020) (SKJ-W Figure 6). The maximum total catch for this stock
was observed in 1985 (40,272 t), and the lowest catch since 1985 was reached in 2020 (18,903 t). This
trend can be explained by the reductions in the baitboat catches, which decreased from 26,941 t on average
for the period 2011 - 2015 to less than 15,400 t (on average) in the most recent period of the time series
(2016 - 2021). On the contrary, handline catches have increased in recent years, reaching more than an
annual average of 2,960 t in the period between 2016-2021, a significant increase over the 301 t average
for the period 2011- 2015 (SK]J-Table 1). Data provided in Task 1 Fleet showed a reduction in the number
of vessels operating within the Brazilian baitboat fleet (from 54 baitboat vessels operating in 2015 to
30 vessels in 2020). This reductions in the number of baitboat vessels may be driving much of the decrease
in catches of this stock observed in the recent period, as the Brazilian fleet catches the majority of SKJ in
the West side of the Atlantic. Finally, preliminary catches reported for 2022 show an increase of 1,335 t
(from 20,048 t in 2021 to 21,383 tin 2022). This increase concerns catch of the others surface gears, with
the exception of PS and BB (SK]J-Figure 6).

Estimates of “faux poisson” catches for the purse seine fleets targeting tropical tunas in the eastern Atlantic
were provided by the majority of the CPCs as indicated in SKJ-Table 1. For the 2022 stock assessment, the
Group estimated “faux poisson” catches based on a methodology presented and adopted by the Group at
the Data Preparatory Meeting and were included under the “NEI_mixed flags” code for the Stock
Assessment.

As indicated before, another important fishery indicator was the westward expansion of the eastern purse
seine FOB fisheries with an increase in catches in the equatorial area. In the last decade surface fleet
fisheries have reported catches on both sides of the SK] stock boundary of the equatorial area (SK]-
Figures 1 and 3). Recent research has shown some similarities between the skipjack size ranges among
the catches reported by the EU and Ghana PS-FOB when they are operating on either side of the boundary
(40-50 cm SFL, SK]-Figure 7 and SK]J-Figure 8). Such fish caught by these two fleets tend to be smaller
than those caught by purse seiners in the West stock area, mainly by Venezuela PS non-FOB fisheries (45-
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60 cm). It is possible that the stock boundary area is a mixed area including individuals of both stocks. Any
increases in effort of purse seine vessels fishing on FOBs in this area could increase removals from the
western SK]J stock.

Mean weight time-series by major fishery for both eastern and western skipjack stocks were estimated
using the most recent information available on TINC, T2SZ and T2CS (Task 2 catch-at-size
estimated/reported by ICCAT CPCs). For the eastern and western skipjack stocks, the estimated mean
weights have oscillated throughout the time series (1969-2020), SK]J-Figure 9, SK]-Figure 10. The
estimated mean weight of E-SK]J is about 2.1 kg for 1969-2020. The SKJ-W average weight is 3.4 kg,
indicating that fish caught on eastern stock are smaller than the ones in the western stock.

Three relative indices of abundance were included in the stock assessment of the eastern skipjack, the
Canary historical baitboat index (1980-2013), the EU PS FAD index (2010-2020), and the EU Echosounder
buoy (2010-2020) index. The EU PS FAD index is new for this stock, derived from sets made by vessels
fishing on FADs with operational buoys not owned by the vessel making the set. The Canary baitboat index
showed a generally stable trend. For the recent period, the EU PS FAD index showed a slight decreasing
trend over the time series, while the EU echosounder buoy index showed a sharp decline at the beginning
of the series and a sharp increase at the end of the series (SK]J-Figure 11). For the western skipjack, five
relative abundance indices were included in the stock assessment model: Brazilian baitboat historical
(1981-1999) and recent (2000-2020), Brazilian handline (2010-2016), US-longline (1993-2020), and
Venezuelan PS (1987-2020) indices. The indices for recent years showed a slight decrease trend since the
mid-2010s (SK]J-Figure 12).

SKJ-3. State of the stocks

The 2022 Skipjack Stock Assessment Meeting was conducted using similar assessment models/methods to
those used in the assessments of other tropical tuna species, including yellowfin and bigeye tuna. Stock
status evaluations for both stocks of Atlantic skipjack tuna used in 2022 included several modelling
approaches, ranging from non-equilibrium (MPB) and Bayesian state-space (JABBA) production models to
integrated statistical assessment models (Stock Synthesis). Different model formulations considering
plausible representations of the dynamics of the skipjack stocks were used to characterize the stock status
and the uncertainties in stock status evaluations.

Eastern skipjack stock

A full stock assessment was conducted for the eastern skipjack tuna stock in 2022, applying production
models (JABBA) and one integrated statistical assessment model (Stock Synthesis) to the available catch
data through 2020. The Group decided to combine the results of JABBA and Stock Synthesis, with equal
weighting, to estimate stock status and develop management advice to capture all major uncertainties in
the population dynamics. The uncertainty grids were comprised of combinations of CPUE selection
((i) Canary BB index + EU PS FADs index, and; (ii) Canary BB index + Echosounder buoy index), steepness h
(0.7, 0.8, or 0.9), and growth (25, 50, or 75th regression quantiles) for both Stock Synthesis and JABBA.

SK]J-Figure 13 shows the historic trends of the relative fishing mortality (F/Fwmsy) and relative biomass
(B/Buwsy) from the different assessment model runs for the E-SK]. The combined results of the assessment,
based on the median of the entire uncertainty grid, show that in 2020 the East Atlantic skipjack tuna stock
was not overfished (median Bzo20/Bmsy = 1.60) and was not undergoing overfishing (median Fzoz0/Fmsy =
0.63). The median MSY was estimated as 216,617 t from the uncertainty grid of the deterministic runs.
Probabilities of the stock being in each quadrant of the Kobe plot (SK]-Figure 14) are 78% in the green
(not overfished, not subject to overfishing), 4% in the orange (subject to overfishing but not overfished),
1% in the yellow (overfished but not subject to overfishing) and 16% in the red (overfished and subject to
overfishing). In summary, the results indicated a stock status of not overfished (83% probability), with no
overfishing (80% probability).

Noteworthy, the estimated stock biomass of the combined results as shown in the Kobe plot (SK]J-
Figure 14) and summary table, there is large uncertainty in biomass estimates reflected in the long tails of
the biomass distribution relative to Bmsy (95% confidence interval of 0.5 to 5.79 B/Bwusy). This large range
of uncertainty in stock status estimates has implications on the estimated probabilities for each constant
catch scenario in the projections that have been used to develop management advice (SK]J-Tables 4 and 5).
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In the projection results from the Stock Synthesis and JABBA models, some iterations of high catches were
predicted with exceptionally small biomass, which results in extremely high fishing mortality. Especially
Stock Synthesis and JABBA runs with the Acoustic Buoy index removed projected low biomass within 3-
4 years once the stock is harvested at high constant catches. SKJ-Table 5 and SKJ-Figure 15 show the joint
stochastic projections for both quantities (B/Bwmsy and F/Fumsy). The probability of biomass being less than
10% or 20% of the biomass that supports MSY was calculated for each projection year and catch scenario
(SKJ-Table 4). Assuming a constant catch at MSY level, the probability of the stock being below 20% of the
Bumsy at 2028 was about 17% and the probability of being below 10% of the Busy was about 14%.

Western skipjack stock

The assessment of the western skipjack stock was conducted using a Bayesian state-space production
model (JABBA) and an integrated statistical assessment model (Stock Synthesis). Given that the stock status
estimated from the JABBA model agreed with the estimated stock status using Stock Synthesis, the Group
decided to use the results of the surplus production model as a comparative perception of the western
skipjack stock status, but not for the development of management advice. Therefore, the final stock status
and management advice presented in this Executive Summary are based on the combined results from the
9 distinct Stock Synthesis runs derived from the uncertainty grid proposed for the western skipjack stock.
A more detailed description of the assessment can be seen in Anon., 2022f.

SKJ-Figure 16 shows the historical trends of the relative fishing mortality (F/Fusy) and relative biomass
(B/Buwsy) from the different assessment model platforms for the SKJ-W. Based on the combined results used
to the develop management advice (9 Stock Synthesis deterministic runs), the median estimate of
SSB2020/SSBwmsy is 1.60, and the median estimated for Fzo20/Fwmsy is 0.41. The combined results of all runs
indicates that the western skipjack stock is estimated to be in healthy condition with 91% probability of
being in the green quadrant, and that the stock is not overfished nor undergoing overfishing
(SKJ-Figure 17). There was a relatively low estimated probability that the stock is either overfished
(vellow quadrant; 6.2%) or both overfished and undergoing overfishing (red quadrant; 2.9%).

The catch advice is provided in the form of Kobe 2 Strategy Matrices including probabilities that overfishing
is not occurring (F <= Fumsy), stock is not overfished (SSB >= SSBwusy) and the joint probability of being in the
green quadrant of the Kobe plot (i.e., F <= Fusy and SSB >= SSBwmsy) (SK]-Table 7). Future constant catches
of 20,000 t, close to the current catch (19,951 t in 2021) are expected to maintain the stock in the green
quadrant. The median MSY across the 9 grid runs was 35,277 t. Future constant catches of this level are
expected to maintain the stock in the green quadrant (F < Fmsy and SSB = SSBwmsy) with about 70%
probability by 2028. Probabilities of the stock biomass being below 20% and 10% of Bumsy are presented in
SK]J-Table 6. The probability of the stock biomass being below 20% or 10% of Busy was less than 1% until
2028 assuming a future constant catch at the level of MSY. The projections for both quantities (F/Fmsy and
SSB/SSBwmsy) are presented in SKJ-Table 7 and SKJ-Figure 18.

SKJ-4. Effect of current regulations

The current regulations for tropical tunas, in Recommendation by ICCAT replacing Recommendation 21-01
on a Multi-annual Conservation and Management Programme for Tropical Tunas (Rec. 22-01), only entered
into force in June 2023, and the impacts on the SK]J stock and fisheries are not yet evident in the available
scientific data. However, the previous Recommendation, Rec. 21-01, included several measures that
impacted fishing for the eastern stock, including the first Atlantic-wide, temporal closure on fishing for
schools associated with FADs, limits to the number of FADs that can be actively managed by individual
purse seiners, changes in FAD design, and others. In addition, taking into consideration the multi-species
nature of tropical tuna fisheries, the TAC and catch limits adopted for other tropical tuna stocks, mainly
bigeye tuna, may also explain the drop in skipjack catches in recent years. Before this closure, the
Commission had adopted various FAD spatio-temporal closures (Recommendation by ICCAT concerning the
establishment of a closed area/season for the use of Fish Aggregation Devices (FADs) (Rec. 98-01),
Recommendation by ICCAT on the establishment of a closed area/season for the use of Fish-Aggregation
Devices (FADs) (Rec. 99-01), Recommendation by ICCAT on a Multi-annual Conservation and Management
Program for Tropical Tunas (Rec. 14-01), and Recommendation by ICCAT on a Multi-annual Conservation
and Management Programme for Tropical Tunas (Rec. 16-01)).
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The effect of the temporal FAD closure was evaluated by examining catch of each tropical tuna species, by
month and by fleet, in 2020 with comparison to a reference period in the 1990s, to account for years in
which no closure was in place. There is preliminary evidence that tropical tuna catch was lower during the
closure than during the same months in the reference period, and the annual 2020 catch was lower than in
2019. Preliminary catch estimates for SKJ in 2021 are also lower than the catches recorded in 2020. After
reviewing this information, the Committee concluded that Atlantic-wide, temporal closures on fishing on
FAD-associated schools may lead to reduced catch of eastern skipjack. This conclusion is further discussed
in section 17.25 (Responses to the Commission) of this report.

Although the measures in Rec. 19-02 also applied to the western stock, no fleets were targeting western
skipjack using FADs, so the impact of Rec. 19-02 on the western stock and fisheries was likely to be minimal.

SKJ-5. Management recommendations
Eastern skipjack stock

The stock status of eastern Atlantic skipjack tuna in 2020 was estimated with a high probability (78%) to
be in a sustainable condition (green quadrant), with that stock not overfished or subjected to overfishing.
According to the Kobe 2 Strategy Matrix (K2SM), a future constant catch using the median MSY of 216,617 t
will have about 55% probability of maintaining the stock in the green quadrant of the Kobe plot through
2028. Assuming a constant catch at MSY?, the probability of the stock biomass being below 20% of Bmsy in
2028 was about 17%, and the probability of stock biomass being below 10% in 2028 was about 14%.
Moreover, provisional catches for 2022 are substantially higher than the MSY estimated in the last stock
assessment.

The Commission should also be aware that fishing effort for skipjack also impacts other species that are
caught in combination with skipjack particularly in the purse seine FOB fisheries (particularly juveniles of
yellowfin and bigeye tuna).

Western skipjack stock

The status of the western Atlantic skipjack stock in 2020 was estimated with a high probability (91%) to
be in healthy condition and is not overfished nor undergoing overfishing. According to the Kobe 2 Strategy
Matrix (K2SM), a future constant catch using the median MSY of 35,277 t will have about 70% probability
of maintaining the stock in the green quadrant of the Kobe plot by 2028. Assuming a constant catch at MSY,
the probabilities of the stock biomass being below 20% or 10% of the Bmsy until 2028 are less than 1%.

The SCRS will present results of the candidate Management Procedures (CMPs) of the western Atlantic
skipjack tuna MSE to the Commission for their consideration for MP adoption in line with the MSE Road
Map, which is contained in item 19.36.

! Projections are conducted with the MSY estimated for each model of the uncertainty grid.
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ATLANTIC SKIPJACK SUMMARY TABLE
Eastern Atlantic Western Atlantic
Maximum Sustainable Yield (MSY)?! 216,617t (172,735 - 284,658t) 35,277 t (28,444 - 46,340 t)
Yield for 2020 at the

Stock Assessment 217,874t 18,183t
Current yield for 2022 271,371t 21383t
Relative Biomass (Bzo20/Bwmsy)? 1.60 (0.50 - 5.79) 1.60 (0.90 - 2.87)
Relative Fishing Mortality (Fzo20/Fwmsy)?2 0.63 (0.18 - 2.35) 0.41(0.19 - 0.89)
Stock Status (2020)
Overfished: No No
Overfishing: No No

1 Median and 95% confidence interval estimated from the joint uncertainty grid.
2 Median and 95% confidence interval based on 90,000 iterations of the MVLN approximation for Stock Synthesis and 9,0000 MCMC
iterations for JABBA.
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SKJ-Table 1. Estimated catches (t) of skipjack tuna (Katsuwonus pelamis) hy area; gear and flag, (v1; 2023-09-21)
SKJ-Tahleau 1. Prises estimées (t) de listao (Katsuwonus pelamis) par zone; engin et pavillon.(v1; 2023-00-21)
SKJ-Tabla 1. Capturas estimadas (t) de listado (Katsuwonus pelamis) por area; arte y bandera. (v1; 2023-09-21)

SCRS 2023

1093 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
TOTAL 209776 191405 174844 157152 148941 161412 182296 155487 163360 122185 154941 181467 172499 138376 145662 145104 163604 189933 219484 251408 258603 232672 242142 250762 266002 J06442 275439 241133 227002 292754
ATE 176555 161456 152984 129590 117229 132325 154940 1262%4 131909 100585 130182 154006 143982 111823 120223 123091 137829 164026 187096 218431 224007 205316 221076 237395 241957 283169 255318 222230 206953 271371
ATW 33221 29949 21860 27562 31712 29087 27356 29193 31451 21600 24743 27461 28517 26453 25440 22013 25774 25907 32388 33067 34586 27356 21066 22367 24045 23273 20121 18903 200458 21383
Landings ATE Bait boat 31670 37767 33840 35861 36993 46506 44901 33705 56493 31167 34428 54194 48Z79 44700 44316 31863 35105 3BA0T 38085 44814 304670 25082 23§43 I8ETS  I5TTO  3F43T7 24415 15677 lA6ad 16194
Longline 2 1 3 7 47 85 42 48 53 59 23 67 23 204 428 199 59 46 35 58 78 54 21 540 498 113 350 366 97 289
Other surf 1013 366 423 409 425 1228 300 2399 867 597 562 1324 2672 5270 3436 3303 5137 5098 5385 4769 7206 2184 2527 2423 4698 5087 5432 5784 9814 10038
Purse seine 125997 107452 105708 39096 72015 76730 100459 79507 73492 67097 23350 90464 E7660 53570 GAR1T 81431 89059 112070 133696 159831 179759 170477 183342 190130 202245 233353 215150 189772 175056 236892
ATW Bait boat 19902 22855 17744 23741 27045 24727 23881 25641 25719 18737 21980 24082 260258 23766 23898 20702 23518 22803 29468 30693 32187 24817 17538 16810 14648 14926 15410 14593 15573 11687
Longline 21 16 kL] 2l 7 21 58 iz 60 334 95 206 207 286 52 43 20 854 352 62 642 464 209 a06 292 322 416 193 420 1217
Other surf. 504 1367 2021 450 313 513 481 467 