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2020 SCRS ADVICE TO THE COMMISSION
(September 2020)

1. General remarks by the SCRS Chair

The COVID-19 pandemic has imposed a number of restrictions on the operational capability of the SCRS and
its Sub-committees and Working Groups. It has also required that the SCRS focus its activities on priority
activities for 2020, while preparing for moving forward in 2021 when things will hopefully be back to
normal.

To provide scientific advice to the Commission the SCRS has proposed to concentrate on providing an
updated Executive Summary for only those species which have undergone a stock assessment (Atlantic
Albacore, Porbeagle, Mediterranean Swordfish and Bluefin Tuna) in 2020. In addition, the Sub-committees
and Working Groups have been requested to develop workplans for 2021, define research
recommendations, and to address Responses to the Commission to those for which sufficient information
and time was available.

This document reflects the SCRS 2020 advice to the Commission, in a modified version of the usual SCRS
report, and contains only the discussions and recommendations associated with the four priority activities
listed above. All other advice to the Commission will remain consistent with the 2019 Report of the SCRS.

Once the text is finalized by each Species Group, it will be translated into the 3 official ICCAT languages and
circulated among the CPC’s Head Scientists for adoption by correspondence. While this process is not ideal
itdoes provide an open and transparent mechanism to provide up to date scientific advice for specific stocks
where available. It is anticipated that this process (the whole SCRS 2020 advice to the Commission) will be
completed by 11/12 September, at the latest, with the complete report adopted by correspondence by the
CPCs on 25 September 2020.

During the period of adoption by correspondence, I will closely work with the SCRS Vice-Chair and the
Secretariat, to gather and include to the extent possible the CPCs’ comments. Due to the limited time
available, for the adoption by correspondence I would appreciate that the Head Scientists of ICCAT CPCs
focus on the scientific content of the document, keeping any editorial suggestions they might have to a
minimum, to ensure the 25 September deadline is met. Our aim is to give the Commission at least two weeks
to read the SCRS advice report and be able to draft their management proposals before the deadline fixed
by the Commission Chair.

Dr. Gary Melvin

2. Admission of participants to the meetings and scientific documents and presentation

Throughout 2020 representatives of 30 Contracting Parties were present at the SCRS meetings: Algeria,
Barbados, Brazil, Cabo Verde, Canada, Cote d'Ivoire, Egypt, El Salvador, European Union, Gabon, Ghana,
Guatemala, Honduras, Japan, Korea (Rep.), Mexico, Morocco, Nicaragua, Norway, Panama, Russian
Federation, Senegal, Sierra Leone, South Africa, St. Vincent and Grenadines, Tunisia, United Kingdom (O.T.),
United States, Uruguay and Venezuela. The List of Participants is attached as Appendix 1.

Representatives from the following Cooperating non-Contracting Parties, Entities, or Fishing Entities
(Chinese Taipei, Colombia and Costa Rica), inter-governmental organizations (ACAP, Food and Agricultural
Organization - FAOQ, Indian Ocean Tuna Commission - IOTC, UNEP/CMS), non-Contracting Parties (Jamaica)
and non-governmental organizations (Associacao de Ciencias Marinhas e Cooperacao - SCIAENA, Birdlife
International - BI, Defenders of Wildlife, Ecology Action Centre - EAC, Federation of Maltese Aquaculture
Producers - FMAP, International Seafood Sustainability Foundation - ISSF, Marine Stewardship Council -
MSC, Monterey Bay Aquarium, Pew Charitable Trusts - PEW, The International Pole and Line Foundation -
IPNLF, The Ocean Foundation, The Shark Trust and World Wild Fund - WWF) were admitted as observers
and welcomed to the 2020 meetings of the SCRS (see Appendix 1).
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Thorough 2020 125 scientific papers and 61 scientific presentations had been submitted at the different
SCRS meetings. In 2015 a deadline of seven days before the beginning of the Species Groups meetings was
established for submitting the full documents. In 2019 it was agreed to also apply the same deadline for the
submission of presentations. The objective of this deadline is to facilitate 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.

Besides the scientific documents, there are 12 reports of intersessional and regular Species Groups
meetings. The List of SCRS Documents and Presentations is attached as Appendix 2. In addition, as of
22 September 2020, 32 Annual Reports from the Contracting Parties, and non-Contracting Cooperating
Parties, Entities and Fishing Entities, were provided to the Secretariat, which are available in the original
languages in the SCRS ownCloud folder (here).

3. Report of Secretariat activities in research and statistics

The Secretariat summarized its activities, data reported, publications, website updates, and other
information contained in the 2020 Secretariat Report on Research and Statistics related to fisheries and
biological data submitted for 2019, which included revisions to historical data. The activities and
information included in this report refer to the period between 1 October 2019 and 3 September 2020 (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, due to the impact of the pandemic
on the SCRS activities the Secretariat dedicated a lot of additional work to the preparation of and attendance
to SCRS meetings, as well as supporting the Commission and SCRS officers on planning the rescheduling of
the meetings and manage all related correspondence work. Moreover, it participated extensively in stock
assessment activities, and conducted extensive work related to coordination and management of external
support to 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
oversaw auditory and accounting responsibilities, as well as IT support for each programme. As in the past,
during 2020 the Secretariat actively participated in all data collection and research programmes
components. Finally, the Secretariat highlighted the effort being made on the development of the ICCAT
Integrated Online Management System (IOMS), a system designed to manage online all the ICCAT data
requirements in the future. This is a long-term project intended to replace entirely the current ICCAT data
reporting system. Two new senior software developer experts, were hired in 2019 to work full-time on the
[IOMS implementation.

Atotal of 59 ICCAT CPCs (53 Contracting Parties (CP), plus six Cooperating non-Contracting Parties, Entities,
Fishing Entities (NCC)) have reporting obligations to ICCAT. For statistical purposes, this corresponds to a
total of 77 flag related CPCs (51 CP + 1 CP [16 EU Member States] + 1 CP [4 UK Overseas Territories Member
States] + 6 NCC) who have reported information to ICCAT in recent years. The term “flag CPC” was adopted
here to refer to those 77 flags. The Secretariat reiterated to the CPCs the Commission's requirement of using
the most recent standard electronic forms for data submission and complete all the information requested.

The Secretariat has continued the series of periodic publications developed throughout the history of ICCAT,
which includes: 76 (completed issues 1,2 4 and 6; published issues 8 and 11) and volume 77 (already
published issues 1 to 3) of the ICCAT Collective Volume of Scientific Papers; Part I of the Biennial Period 2018-
2019, corresponding to Volume I (Commission meeting report) and Volume II (SCRS Plenary meeting
report) was published, whereas Volume III (Annual Reports) and Volume IV (Secretariat reports) will be
published during the last trimester of 2020. Volume 46 of the Statistical Bulletin will be published in an
electronic version. The new edition will provide the catches and other statistics series for the period 1950
to 2018, and will be available in October 2020.
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In June 2018, the Secretariat concluded the development and released the new ICCAT web site, which uses
HTMLS5 technology and CSS3 style. With a new structure, the ICCAT web site can be accessible and can be
used in a more user-friendly mode from different mobile devices, tablets and portable computers.
Improvements have been made to the structure, databases, documents and pages with the aim of improving
browsing and results in the global search engine, which will be made available on our web site as soon as
possible.

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 at meetings. The protocol also includes the criteria to be followed for allocation
of funds. In 2020 the funds managed by the Secretariat have been used in support of the following SCRS
activities:

—  Participation in SCRS meetings: arrangements were made for 5 scientists from Algeria, Brazil,
Mauritania, Namibia and Tunisia to attend the swordfish Species Group meeting, which was
subsequently cancelled and held online.

— Improvement of statistics: A training course has been planned on building the capacity of data
collection in industrial tropical tuna fisheries in Gabon (date to be confirmed) and rebuilding the
statistical and fisheries data collection system in Liberia has received financial support from the
ICCAT - Japan Capacity-Building Assistance Project (JCAP-2).

—  SCRS activities funded the following:

e Short-term contract for collection of biological samples for growth study on billfish in
the eastern Atlantic;

e Short-term contract for collection of biological samples for studies on genetics, growth
and maturity of Small Tunas - SMTYP;

e Short-term contract for ICCAT swordfish biological samples collection for growth,
reproduction and genetics studies;

e Short-term contract for modelling approaches: support for the ICCAT North Atlantic
swordfish from MSE process.

e Short-term contract to improve the working framework for assessment of the North
Atlantic albacore management strategy;

e Electronic PSAT tagging of Atlantic and Mediterranean swordfish, Atlantic albacore and
Atlantic pelagic sharks;

e Study on the genetic structure of the shortfin mako shark stock based on mitochondrial
analysis;

e  Workshop on sampling and biology of ICCAT small tunas (funding for 12 participants).

4. Reports of intersessional SCRS meetings

The reports of the intersessional meetings held in 2020 have been posted in the ICCAT current meetings
webpage.

4.1 SCRS Process and Protocol meeting

The SCRS Process and Protocol meeting was held in Madrid, Spain, 20-22 February 2020. During the
meeting a number of suggestions were made to help the process of updating the SCRS Strategic Plan, that
was adopted in 2014 for the period 2015-2020. The potential use of online meetings/conferences and
collaboration software as communication tools was discussed, and it was agreed that these tools can benefit
the SCRS, serving as a complement for in-person meetings.

SCRS funding was also discussed and the Secretariat highlighted the importance of CPCs’ voluntary
contribution to the SCRS budget in recent years. The Group noted that efforts should be made to strike a
better balance between funding availability and what is required to carry out the mandate of the SCRS.
Therefore, the science budget should be secured primarily through the regular budget and not rely on
voluntary contributions which currently are only provided by less than 10% of CPCs, though in-kind
contributions are provided by many more CPCs but are difficult to estimate.
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The Secretariat provided an overview of Secretariat tasks related to SCRS activities and put forward a
proposal to limit the number of current intersessional meetings due to the current workload and available
staff. The Group expressed its sympathy for the workload of the Secretariat but noted some concerns with
the proposal for limiting the total number of meetings. It noted that more support should be sought from
the Commission to increase human resources at the Secretariat. The Secretariat also presented a proposal
on the “new” Task 3 related data and how it fits in the ICCAT current data dissemination policy, which the
Group agreed to refer to Biological sampling data.

The Secretariat also presented a “Proposal for Amendment of the Rules and Procedures for the protection,
access to, and dissemination of data compiled by ICCAT”, which is contained in Appendix 11 to the Report
for Biennial Period 2018-2019, Part Il (2019), Vol. 2), that should have been discussed at the 2019 SCRS
plenary meeting. It was agreed the document would be circulated to the conveners/rapporteurs of the SCRS
Working Groups and that a new draft incorporating all their inputs should be presented to the 2020 Meeting
of the Sub-committee on Statistics for review and adoption by the SCRS at the 2020 plenary meeting. Other
discussions included the Programs Steering Committees, new templates for the Species Executive
Summaries and SCRS stock status summary table.

Finally, the Group put forward a number of recommendations related to: prioritization process for SCRS
research; research funding; data issues; composition of data collection and research programs’ Steering
Committees; and, Exemptions from reporting requirements SHK 7005 and BIL 5001.

The detailed report is available here.
4.2 Bluefin MSE Technical Group meeting

The intersessional meeting of the Bluefin MSE Technical Group was held in Madrid, Spain, February 24-28,
2020. The Group discussed the interim grid of Operating Models (OMs) and associated robustness test
based on the findings of the intersessional works by the BFT MSE Contractor since September 2019. Based
on the OM grid presented by the Contractor, the Group agreed to change to the new mixing method
(corresponding to achieving a certain proportion of western stock total biomass being in the East area on
average over 1965-2016) and to include a new uncertainty axis corresponding to length-composition data
log-likelihood weighting. In total, the Group recommended 96 OMs (3 Recruitment, 2 Biology, 2 Mixing, 4
SSB Scale and 2 Weights for log likelihood levels) for the interim grid. The list of robustness tests was
updated for the newly proposed interim grid with the priority of the calculations, and the OMs for the
exploratory tests were also specified. In addition, the Group provided index selection criteria for potential
inclusion in Candidate Management Procedures (CMPs) and statistical methods to simulate these indices.
Given the criteria, the Group suggested that all available indices were retained for potential use in CMPs,
except Canadian Gulf of St. Lawrence CPUE and Canadian acoustic survey. Approaches to plausibility-weight
OMs used in the other RFMOs (IWC and CCSBT) were presented and discussed. The Group recommended a
“Hybrid approach” involving selected elements of IWC-like and CCSBT-like approaches could provide the
greatest flexibility for dealing with the issues. All materials will be further discussed at the BFT
intersessional meeting for their final approval and decision.

The detailed report was provided here.
4.3 First Intersessional Meeting of the Bluefin Species Group

The first intersessional Bluefin tuna Species Group meeting was held online from 14 to 22 May 2020. Stock
assessment model development and diagnostics were conducted based on the updated data following the
workplan by SCRS 2019. The assessments follow as much as possible the concept of a “strict update” of the
2017 models used to provide the advice: VPA for the eastern BFT, and VPA and Stock Synthesis for the
western BFT. The specifications of final base case models were agreed by accepting some modifications.
The projection settings were agreed, and the final stock assessment and the projection results will be
reviewed and finalized at the 2020 July BFT Species Group meeting.

The ongoing BFT MSE works on developments of Operating Models and Candidate Management Procedure
were also discussed based on the 2020 February BFT MSE Technical Group meeting results. Several
concerns related to the reference OM set, and the MSE process were raised and formed the basis for
explorations to be conducted prior to the July meeting. The path forward developed represents an
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aspirational proposal to conclude the MSE work in time for the adoption of an MP in the Autumn of 2021.
However, the current pandemic has precluded the in-person meetings originally deemed necessary to
complete tasks such as the adoption of the reference grid and the plausibility weighting. It was noted that
the MSE process will probably experience a delay until several critical tasks can be completed.

The detailed report was provided here.

4.4 Second Intersessional Meeting of the Bluefin Species Group

The online second intersessional Bluefin tuna Species Group meeting was held from 20 to 28 July 2020.
Stock assessments were conducted as updates to provide the advice: VPA for the eastern BFT, and VPA and
Stock Synthesis for the western BFT, where the procedures in 2017 were followed as closely as possible,
except for issues where the Group considered that modification was of absolute necessity.

Under the terms of reference for a strict update and the time available, the group could not conduct
substantial evaluations to improve assessment models or to substantially improve data and index
treatments from the 2017 assessment. As such, various reservations raised in 2017 remain. For the Eastern
stock, uncertainty in the 2020 results increased compared to 2017, which once more brings into focus the
need to investigate alternative assessment models to the VPA. For the West, the models exhibited greater
stability, however concerns over conflicting signals in the indices, a long-standing issue for the West,
remain.

The Group revised and updated the Atlantic Bluefin tuna Executive Summaries, workplan and MSE roadmap
to be finalized during the Species Group meeting. Due to the limited time, discussions on the ongoing BFT
MSE work have been postponed. While completion of the MSE remains the priority, the Group also
recognizes that several issues related to indices, the existing stock assessment models and substantive
responses to the commission such as growth in farms require focused research. To address these issues, the
Group has commissioned additional subgroups. For 2021 the Group recommends meetings devoted
primarily to MSE development, and to continue funding to support the essential work of GBYP, including
funding of the MSE development process, biological studies and the full GBYP workplan. The Group was
informed about an external review of the GBYP aerial survey agreed by the GBYP steering Committee and
also will request an external review of MSE in 2021.

The detailed report is available here.
4.5 Intersessional Meeting of the Swordfish Species Group

In 2019 the SCRS elaborated a workplan for 2020 that included an intersessional meeting for the Swordfish
Species Group, with the major focus on the progress of the swordfish biological and stock structure projects,
and the development of the North Atlantic Swordfish MSE process. The SCRS also planned to conduct the
next stock assessment for the Mediterranean stock in May 2020. Therefore, this meeting, which due the
COVID-19 pandemic was held online between 16-20 March 2020, also addressed data preparatory issues
related to Mediterranean swordfish in advance to the stock assessment meeting.

The Mediterranean swordfish (SWO-M) catch data were subject to large revisions. The gear discrimination
for SWO-M was greatly improved by this Group in recent years, in particular the last three decades, based
on the collaboration of the National scientists and the new information obtained under an ICCAT data
recovery projects (including with partial catches EU-Italy of harpoon, gillnets and longline fisheries
between 1972 and 1989). Accordingly, the Group was able to revise the majority of the catch series without
gear on the early decades, by reallocating and/or splitting in one or more gears those “UNCL” catches.

Several documents were discussed during the meeting related to progress on the Atlantic and
Mediterranean Swordfish Project, including aspects of stock structure, age and growth, reproduction and
movements.
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The work made in 2019 on the North Atlantic Swordfish MSE was reviewed, including the development of
the SWOMSE R package, the Shiny App, the MSE Trial Specifications Document and the MSE Project Progress
Sheet. The workplan for 2020 as also discussed and agreed including the implications of the new MSE
roadmap adopted by the Commission. The 2020 workplan includes finalizing the OM uncertainty grid, OM
Validation and Performance Metrics (including minimum performance limits and how to formulate
performance measures).

Finally, several relevant issues for the Mediterranean Swordfish stock assessment meeting were discussed
and agreed, namely related to the species biology, fisheries indicators, identification of data inputs and their
specifications for the assessments methods to be used.

The detailed report is available here.
4.6 Mediterranean Swordfish stock assessment meeting

The Mediterranean Swordfish (SWO-M) stock assessment meeting was held online between 25 May and 2
June, 2020. Prior to the assessment, in March 2020 during the Swordfish Species Group meeting a number
of relevant decisions were taken regarding data inputs, stock assessment approaches, and their
specifications.

Over the last 50 years stock biomass showed declining trends, which is still occurring in recent years. Eight
CPCs (descending order of importance: EU Italy, EU-Spain, EU-Greece, Morocco, Tunisia, Algeria, EU-Malta,
and Turkey) account for the majority of those catches. However, information on dead discards of undersized
SWO catch series is almost absent (with the exception of EU-Greece and EU-Spain in some years). Therefore,
the best scientific estimations of SWO-M total removals were used in the assessment.

Two age structured models XSA and a4a (Assessment for All) and one Bayesian State-Space Production
Model (JABBA) were used in the assessment. However, due to conflicts between the catch history and the
initial low stock biomass in 1985 on the age structured models, the Group decided to provide the scientific
advice for the Mediterranean swordfish stock combining the results of both JABBA models that considered
different production functions (Schaefer and Pella-Tomlinson model type). The results showed with 86.7%
probability that stock biomass remains below levels that can produce MSY in 2018, with a 41.1% probability
that the stock is overfished and overfishing is still occurring (red) and a 45.6% probability that the stock is
overfished but overfishing is not occurring (yellow). In summary, the current Mediterranean swordfish
biomass (Bzo018) remained below Bumsy, while the current fishing mortality rate is close to and/or below the
sustainable level (Fusy) that would allow for rebuilding to biomass levels that support MSY in the short to
medium term.

Several scenarios were simulated assuming different levels of TAC, aiming stock rebuilding according to
Commission objectives. Due to uncertainties on stock productivity these estimates may be over-optimistic
and should be interpreted with caution. Concerns were raised due to under-reporting discards of
undersized swordfish, which leads to false estimates of the overall catch volume and consequently bias
stock status estimates and projections of future stock size under different management scenarios.

The detailed report is available here.
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4.7 Meeting of the ICCAT Working Group on Stock Assessment Methods

The online intersessional meeting of the stock assessment methods working group was held from 7 to 8
May 2020. A variety of items were discussed: CPUE standardization; longline simulator (LLSIM);
incorporation of environmental changes into the assessment process; Harvest Control Rules, and
Management Strategy Evaluation (MSE); approaches to estimate the level of IUU catches; AOTTP
preliminary results; and review of stock assessment software catalogue. The Group had an extensive
discussion on MSE, and reiterated the importance of interactions among SCRS, managers, and stakeholders
to exchange guidance and feedback on key pieces in ICCAT’s ongoing MSE processes. It was also
recommended that the SCRS, through WGSAM, develop a standardized set of plots and/or tables to be used
for presenting MSE results for all ICCAT stocks. The main recommendations with financial implication from
the meeting were the use of LLSIM datasets as capacity building for training methods in CPUE
standardization, and that an MSE Independent Peer Review composed of a panel of at least three
independent reviewers would be a review of past and current practices, recommendations for
improvements and a subsequent design of a generalized framework for the MSE process suited to the ICCAT
process.

The detailed report was provided here.

4.8 Porbeagle Stock Assessment Meeting

The meeting was held online 15-22 June 2020. It focused on the stock assessment of northwest Atlantic
porbeagle (POR: Lamna nasus) shark, and the southwest and southeast stocks, to the extent possible.

The most up-to-date information available in the ICCAT database system (ICCAT-DB) was revised, namely
the fishery statistics data (Task I and Task II). For the northwest stock, the Secretariat used an alternative
approach to the one used in Anon. (2009) to estimate non-reported catches (landings and dead discards)
for CPCs that have not reported landings and or dead discards in the period 2008-2018, and that have
reported catches of porbeagle shark prior to 2008. It was noted that reporting of dead discards continues
to be very limited and some landings could remain unreported. CPUE data available for any analysis were
limited, but the Group reviewed exploratory indices of abundance from Japanese, Canadian and Uruguayan
data. The available length composition data assembled for the meeting was also reviewed.

A total of four modeling approaches were used: the Sustainability Assessment for Fishing Effects (SAFE)
approach was used to evaluate whether the North and South Atlantic stocks were experiencing overfishing;
the Incidental Catch Model (ICM) was used to evaluate whether the northwest Atlantic stock was overfished
and to determine the stock's capacity for future removals; length-based approaches were explored for the
northwest, southwest, and southeast stocks, and the performance of input control management options
explored in a preliminary MSE approach for the northwest stock. While some preliminary simulation results
for a porbeagle MSE were presented, the main intent of the MSE was not to draw any specific conclusions,
but rather to demonstrate that analyzing the performance of management procedures was feasible for
porbeagle and that there may be some effective input control options for management of this species.

Results of the SAFE approach indicated that neither the combined North Atlantic nor the combined South
Atlantic stocks are undergoing overfishing. The Group noted that while this is a data-poor approach, the
overfishing status results were robust to the selectivity curve assumed and the post-release mortality value
used in the computation of post-capture mortality. The Group noted that for the South Atlantic results are
in line with those found in the Southern Hemisphere (SH) assessment, with F/Fumsy values from both studies
being of relatively similar magnitude (0.063, range: 0.046 to 0.083 for 2006-2014 in the SH assessment vs.
0.113, range: 0.107-0.119 for 2010-2018 in the SAFE analysis).

The most likely ICM formulation estimated that biomass in 2018 for the northwest stock was 57% of the
proxy for biomass at MSY and a 98% probability of the stock being overfished in 2018. Projections predicted
that removals of less than 7,000 sharks (214 t) would allow rebuilding with a 60% probability by 2070 (a
projection interval of 2.5 generations) and removals of less than 8,000 sharks (245 t) would allow
rebuilding with a 50% probability by 2060 (2 generations). According to this formulation, reconstructed
removals during 2014-2018, which averaged 47 t, would allow rebuilding with at least a 50% probability
sometime between 2030 and 2035.

The detailed report was provided here.


https://www.iccat.int/Documents/Meetings/Docs/2020/REPORTS/2020_WGSAM_ENG.pdf
https://www.iccat.int/Documents/Meetings/Docs/2020/REPORTS/2020_POR_SA_ENG.pdf

2020 ADVICE TO THE COMMISSION

4.9 Atlantic Albacore Stock Assessment meeting

The Albacore tuna Species Group included in their workplan for 2020, a stock assessment of the Northern
(N-ALB) and Southern (S-ALB) Atlantic Albacore stocks. The stock assessment of these stock took place
online between 29 June and 8 July 2020. The Group updated the stock assessment for N-ALB and assessed
the S-ALB based on the updated and available data until 2018, following the 2020 SCRS workplan.
Assessment results indicated that both stocks are in the green quadrant of the Kobe plot, e.g. not being
overfished nor experiencing overfishing. For the N-ALB the Group provided management advice for the
2021- 2023 period following the interim Harvest Control Rule adopted by the Commission in 2017, with a
recommended TAC of 37,801 t. For the S-ALB management advice indicates that catches up to 30,000 t are
expected to maintain the stock levels above Bumsy until 2033 with a probability higher than 60%. The Group
also reviewed the N-ALB MSE process, considering the exceptional circumstances criteria and definitions,
and updated the MSE roadmap adopted by the Commission for the 2021-2024 period.

The Group adopted the workplan for 2021 including an updated proposal for the Albacore Research
Programme that includes now the North and South Atlantic stock. It was also discussed the Research needs

for the Mediterranean stock, expecting to be included soon in the Albacore Research Programme.

The detailed report is available here.
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5. Executive Summaries on species

The COVID-19 pandemic has imposed a number of restrictions on the operational capability of the SCRS and
its Species Groups. Therefore, to provide scientific advice to the Commission the SCRS has concentrated on
updating the Executive Summary for only those species which have undergone a stock assessment (Atlantic
Albacore, Porbeagle, Mediterranean Swordfish and Bluefin Tuna) in 2020. However, updated Task 1 catches
as of 3 September 2020 for all major species are contained in Appendix 12, while additional related
information is provided in Addendum 1 to Appendix 8.

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 by 4 September 2020, since they were prepared during the meetings of the
Species Groups. Therefore, the catches reported to ICCAT during or after the above date cannot be included
in these Summaries.
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5.1 ALB - ATLANTIC ALBACORE

The status of the North and South Atlantic albacore stocks is based on the analyses conducted in July 2020
by means of using the available data up to 2018. Complete information on the assessment can be found in
the Report of the 2020 ICCAT North and South Atlantic Albacore Stock Assessment Meeting (Anon. 2020a).

The status of the Mediterranean albacore stock is based on the 2017 assessment using available data up to
2015. Complete information is found in the Report of the 2017 ICCAT Albacore Species Group Intersessional
Meeting (including assessment of Mediterranean albacore) (Anon. 2017).

ALB-1. Biology

Albacore is a temperate tuna widely distributed throughout the Atlantic Ocean and Mediterranean Sea. On
the basis of the biological information available for assessment purposes, the existence of three stocks is
assumed: northern and southern Atlantic stocks (separated at 5°N) and a Mediterranean stock (ALB-
Figure 1). However, some studies support the hypothesis that various sub populations of albacore exist in
the North Atlantic and Mediterranean. Likewise, there is likely intermingling of Indian Ocean and South
Atlantic immature albacore which needs further research.

Scientific studies on albacore stocks, in the North Atlantic, North Pacific and the Mediterranean, suggest that
environmental variability may have a serious potential impact on albacore stocks, affecting fisheries by
changing the fishing grounds, as well as productivity levels and potential MSY of the stocks. Those yet
sufficiently unexplored aspects might explain recently observed changes in fisheries, such as the lack of
availability of the resource in the Bay of Biscay in some years, or the apparent decline in the estimated
recruitment which are demanding focussed research.

The expected life-span for albacore is around 15 years. While albacore is a temperate species, spawning in
the Atlantic occurs in tropical waters. Present available knowledge on habitat, distribution, spawning areas
and maturity of Atlantic albacore is based on limited studies, mostly from past decades. In the
Mediterranean, there is a need to integrate different available studies so as to better characterize growth of
Mediterranean albacore. Besides some additional recent studies on maturity, in general, there is poor
knowledge about Mediterranean albacore biology and ecology in some areas.

More information on albacore biology and ecology is published in the ICCAT Manual.
ALB-2. Description of fisheries or fishery indicators
North Atlantic

The northern stock is exploited by surface fisheries targeting mainly immature and sub-adult fish (50 cm to
90 cm FL) and longline fisheries targeting immature and adult albacore (60 cm to 130 cm FL). The main
surface fisheries are carried out by EU fleets (Ireland, France, Portugal and Spain) in the Bay of Biscay, in
the adjacent waters of the Northeast Atlantic, including the Azores Islands in summer and autumn, and in
the vicinity of the Canary Islands year around. The main longline fleet is the Chinese Taipei fleet which
operates in the central and western North Atlantic year around. However, Chinese Taipei fishing effort
decreased in the late 1980s due to a shift towards targeting tropical tunas, and then continued at this lower
level to the present. Over time, the relative contribution of different fleets to the total catch of North Atlantic
albacore has changed, which resulted in differential effects on the age structure of the stock. Since the 1980s,
a reduction of the area fished for albacore was observed for both longline and surface fisheries.

Total reported landings, steadily increased since 1930 to peak above 60,000 t in the early 1960s, declining
afterwards, largely due to a reduction of fishing effort by the traditional surface (troll and baitboat) and
longline fisheries (ALB-Table 1; ALB-Figure 2). Some stabilization was observed in the 1990s and early
2000s, mainly due to increased effort and catch by new surface fisheries (driftnet and mid-water pair
pelagic trawl). The lowest catch level of the whole time series was observed in 2009 with 15,375 t, but
catches have substantially increased since then, and have fluctuated around the TAC in the last few years.
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The preliminary total reported catch in 2019 was 34,772 t (above the TAC of 33,600 t), and the catch in the
last five years has remained around 30,000 t. During the last years, the surface fisheries contributed to
approximately 80% of the total catch (ALB-Table 1). The reported catch for 2019, when compared with the
average of the last five years, was higher for EU-Spain, EU-Ireland and EU-France.

Longline catch contributed to approximately 15% of the total catch during the last five years. During the
last decades, both Chinese Taipei and Japan have reduced their fishing effort directed to albacore. In the
case of Japan, albacore was taken mainly as by-catch. The catch reported in 2019 for Japan and for Chinese
Taipei was above the last 5-year average.

South Atlantic

During the last decades, the total annual South Atlantic albacore landings were largely attributed to five
fisheries, namely the surface baitboat fleets of South Africa and Namibia, and the longline fleets of Chinese
Taipei, Brazil and Japan (ALB-Table 1; ALB-Figure 2). The surface fleets are albacore directed and mainly
catch sub-adult fish (70 cm to 90 cm FL). These surface fisheries operate seasonally, from October to May,
when albacore is available in coastal waters. The longline Chinese Taipei fleet operates over a larger area
and throughout the year, consisting of vessels that target albacore and vessels that take albacore as by-
catch, in bigeye directed fishing operations. On average, the longline vessels catch larger albacore (60 cm to
120 cm FL) than the surface fleets.

Albacore landings increased sharply since the mid-1950s to reach values oscillating around 25,000 t
between the mid-1960s and the 1980s, 35,000 t until the last decade when they oscillated around 20,000 t.
However, total reported albacore landings for 2017 decreased to 13,825 t, which is among the lowest values
in the time series. The preliminary total reported catch in 2019 was 15,640 t. The Chinese Taipei catch in
the last years has decreased compared to historical catches, mainly due to a decrease in fishing effort
targeting albacore.

In 2019, the estimated South African and Namibian catch (mainly baitboats) was below the average of the
last five years. During the last decades, Japan took albacore as bycatch using longline gear, but recently
Japan is again targeting albacore and increased the fishing effort in waters off South Africa and Namibia
(20°-40°S). Thus, catches during the last decade have substantially increased compared to those in the last
few decades.

Mediterranean

During the last assessment, the catch series was revisited, and after revision, some series were included in
the ICCAT database. In 2019, the reported landings were 2,402 t, below those in the last decade (ALB-
Table 1 and ALB-Figure 2). The majority of the catch came from longline fisheries. EU-Italy is the main
producer of Mediterranean albacore, with around 50% of the catch during the last 10 years. In 2019 the
Italian catch remained similar to the last five years average. 2015 was an unusual year in that the fishing
pattern was very different as compared to previous years, possibly related to the anticipation of
management measures directed to Mediterranean swordfish that modified the fishing strategy in 2015.
Therefore, the relative abundance estimates for 2015 CPUE indices were not used in the assessment.

ALB-3. State of stocks
North Atlantic

In the 2013 benchmark stock assessment, several model formulations (Multifan-CL, Stock Synthesis, VPA
and ASPIC) with varying degrees of complexity were used. This allowed the modeling of different scenarios
that represented different hypotheses, and the characterization of the uncertainty around the stock status.
The results showed that although the range of estimated management benchmarks was relatively wide,
most models were in agreement that the stock was overfished, and no model indicated that the stock was
undergoing overfishing. The analyses conducted in 2013 involved a large amount of data preparation and
scrutiny, and the Committee suggested that future assessment updates could be conducted using simpler
models (e.g. production models).
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Thus, in 2016 a production model was used to assess the stock status. A thorough revision of North Atlantic
Task 1 data was conducted and catch rate analyses were improved and updated with new information for
the northern albacore fisheries up to and including data to 2014. Decisions on the final specifications of the
base case model were guided by first principles (e.g. knowledge of the fisheries) and data exploration
(e.g. correlation between indices). The management procedure (MP) tested within the Management
Strategy Evaluation (MSE) was similar to the process followed during the 2016 assessment. Thus, in 2020,
the same assessment approach was replicated in order to provide advice according to the MP. The results
of these efforts are reflected in the following summaries of stock status that analyzed data through 2018.

The same five CPUE indices (four longline and one baitboat) were used in a production model framework,
using the same model configuration as the 2016 assessment (ALB-Figure 3). Despite their variable pattern,
these indices showed an overall increasing trend during the last decade.

The biomass dynamic model results suggest a biomass drop between 1930 and the 1990s and a recovery
since then, while fishing mortality decreases. Relative to MSY benchmarks, the base case scenario estimates
that the stock remained slightly overfished with B below Busy between the late 1970s and the 2000s, but
has now recovered to levels well above Busy (ALB-Figure 4). Peak relative fishing mortality levels in the
order of 1.66 were observed in the early 1980s but overfishing stopped in the early 2000s, with the current
F2018/Fusy ratio being 0.62. The uncertainty around the current stock status has a clear shape determined
by the strong correlation between parameters estimated by the production model. The probability of the
stock currently being in the green area of the Kobe plot (not overfished and not undergoing overfishing,
F<Fmsy and B>Bwsy) is 98.4% while the probability of being in the yellow area (overfished, B<Bwsy) is 1.66%.
The probability of being in the red area (overfished and undergoing overfishing, F>Fusy and B<Bwsy) is 0%
(ALB-Figure 4).

Sensitivity analyses revealed that recent stock status indicators are not very sensitive to removing some
individual CPUE data points and that the B/Bwusy trajectory showed minimal changes when removing up to
3 years of data at the end of the series, whereas removing 4 years yielded a similar result to the last
assessment.

Historical trends of biomass levels are lower than the estimates from the 2016 stock assessment. This is not
unexpected and the MSE accounts for this type of behavior. None the less, biomass is still estimated to have
been increasing since the 1990s. The stock is estimated to be in the green area of the Kobe plot with very
high probability.

South Atlantic

In 2020, a stock assessment of South Atlantic albacore was conducted including catch and effort data up
until 2018, and considering similar methods as in the previous assessment.

For the South Atlantic stock, the standardized CPUE indices are mainly based on longline fisheries, which
catch mostly adult albacore. The same three longline CPUEs that were used in 2016 were also selected to
update the 2020 stock assessment results. The longest time series of Chinese Taipei showed a strong
declining trend in the early part of the time series followed by a less steep decline over the next three
decades (similar to the Japanese longline index), and an increasing trend since the early 2000s. The
Uruguayan longline CPUE series showed a decrease since the 1980s (ALB-Figure 5). The Chinese Taipei
CPUE was the only index that informed stock trends in recent years. In addition, standardized CPUE series
from the Brazilian longline (2002-2018) and the South African baitboat fishery were made available, which
were used for sensitivity analyses.

In the 2020 assessment the Committee selected a base case to best represent the population dynamics of
albacore and uncertainty around stock status as well as impact of alternative fishing scenarios. Base case
model results suggest that biomass increased since fishing mortality started to decrease in the early 2000s,
and currently there is a 99.4% probability that the South Atlantic albacore stock is neither overfished nor
subject to overfishing, with only 0.6% probability for the stock to be overfished. The median MSY value was
27,264 t (ranging between 23,734 t and 31,567 t), the median estimate of current Bzo1s/Bmsy was 1.58
(ranging between 1.14 and 2.05) and the median estimate of current Fz2018/Fusy was 0.40 (ranging between
0.28 and 0.59). The wide confidence intervals reflect the large uncertainty around the estimates of stock
status (ALB-Figure 6).
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Mediterranean

In 2017, the stock assessment for Mediterranean albacore was conducted using catch data up until 2015
and CPUE data up until 2014. The methods used were coherent with the “limited data” category of this stock.
The methods applied included a length-based catch curve analysis and a Bayesian state space surplus
production model (JABBA).

Two standardized CPUE series for EU-Spain and EU-Italy longline fisheries were used during this last
assessment (ALB-Figure 7). In addition, a larval index independent of the fishery, providing information
on the trends of the spawning biomass, was used. These indices showed a general decreasing trend for the
period 2010-2014.

The results of the 2017 assessment, based on the limited information available, show that the status of the
stock is highly uncertain with respect to both fishing mortality and biomass. Despite the high uncertainty,
the results would seem to indicate that recent albacore median biomass levels are at about Busy,and median
fishing mortality levels are below Fusy (ALB-Figure 8A). The probability of being in the red, yellow, orange
and green parts of the Kobe plot is 35.7%, 14.1%, 1.7% and 48.5%, respectively (ALB-Figure 8B).

However, the Committee noted the lack of CPUE estimates in 2015. Given the recent downward trends of
the available series, it is very important to corroborate, in the coming years, whether this trend continues
or not. However, the Committee reiterates that the ability to monitor stock trends is limited, and that the
currently used fishery dependent indices might be affected by the ban imposed as part of the swordfish
recovery plan.

During 2018-2020, two of the three indices used in the last evaluation (the larval index and the Spanish
longline index), as well as a new one from the Spanish recreational fishery have been updated. The larval
index showed a general decreasing trend in the last years (2012-2016). Both the Spanish longline and the
Spanish recreational indices showed a relatively stable trend for the most recent period (2014-2018).

ALB-4. Outlook
North Atlantic

In 2017, the Commission adopted a Harvest Control Rule (HCR) for North Atlantic albacore and used it to
set a 3-year (2018-2020) TAC (Rec 17-04). Using MSE, this HCR was tested as part of an MP prior to and
since adoption. The MP uses the results of a production model with parameters and indices similar to those
used in the 2016 assessment. The MSE results suggest that managing the stock according to the tested MP
would meet the management objectives for this stock (Rec 16-06), i.e. to be in the green quadrant of the
Kobe plot with a probability higher than 60%. As with every MSE process, MP and MSE testing can be further
improved and expanded in the future (see workplan). In addition, the adopted HCR could be converted into
a full MP as detailed in ALB-Table 3.

Since 2018, the HCR adopted in Rec. 17-04 was tested together with variants accounting for i) the carry
over, ii) the effect of setting a lower TAC limit of 15,000 t, iii) the effect of applying the 20% stability clause
when Bcur>Buiv, iv) the effect of 20% maximum TAC reduction and 25% maximum TAC increase when
BLim<Bcur<Brhr, V) the effect of 20% maximum TAC reduction and 25% maximum TAC increase when
Bcur>Buiv, and vi) the absences of one or more indices for the stock assessment. Results indicate that the
HCR adopted in Rec. 17-04 and all the above tested variants achieve ICCAT’s management objective of
maintaining stocks in the green quadrant of the Kobe plot with at least 60% probability. Compared to a
perfect implementation of the TAC, the carry over scenario (i) produced lower yield and stability, but better
stock condition and safety. Historically, catch has remained below TAC in most of the years and has only
occasionally been slightly above the TAC (see ALB-Figure 2). The carry over effect was tested assuming
that these historical differences between catch and TAC would remain in the future, and the Committee
iv, v) led to more stability together with comparable yield and while meeting the objective of being in green
area of the Kobe plot with more than 60% probability (ALB-Figure 10).
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It should be noted that there are some differences between the 2020 stock assessment process and the MP
tested within the MSE. Examples of differences include 1) the use of five indices rather than four, 2) the
availability of catch and indices only until two years prior, rather than one year prior, and 3) an index
evaluation process that resulted in some index values for some years being excluded based on the
judgement that they were not reflective of abundance trends. However, the Committee considered that
these differences were not sufficient to preclude the use of the 2020 stock assessment results to set the TAC
for the next 3 years by applying the interim HCR. As discussed in the Workplan, the Committee intends to
develop a new MSE that will further address these issues.

The harvest control rule applied to the current biomass (Bzo19 in the Summary Table below) estimated in
the 2020 stock assessment results in a TAC of 37,801 t for 2021-2023. This represents a 12.5% increase
with respect to the previous one and is in line with the positive stock status estimated in the 2020
assessment. If the Commission would select any of the variants mentioned in the paragraph above, the
resulting TAC would be the same. It is noted that this TAC for 2021-2023 is above the MSY estimate for this
stock (36,816 t); this is because the current biomass is well above BMSY (Bzo19/Bwusy = 1.32), and therefore
this level of catch can be sustained in the near term.

South Atlantic

The Kobe matrix indicates that catches around the MSY level of 27,000 tons will maintain biomass levels
above Bwmsy and fishing mortality below Fusy with a high probability of 90% over the projection horizon
through 2033 (ALB-Table 2). In fact, due to the current high stock biomass, catches of up to 30,000 tons
are expected to maintain stock levels above Busy until 2033 with a probability higher than 60%. However,
it is important to note that these catch levels would exceed MSY and it would require a reduction in TAC
after 2033 to prevent overfishing (ALB-Table 2).

Mediterranean

Due to the limited quantitative information available to the SCRS, the sensitivity of the stock assessment to
different sources of information, and the limited prediction skill of the assessment model, the projections
for this stock were not conducted. As a result, future stock status in response to constant catch levels could
not be quantified.

ALB-5. Effect of current regulations
North Atlantic

In 2017, the Commission adopted the interim HCR described in ALB-Figure 9, with a maximum TAC of
50,000 t and a maximum change of 20% when Bcur>Brhr. Its application established a TAC of 33,600 t for
2018-2020 (Rec. 17-04) and the possibility to carry over some unused portions of the quotas to be caught
later in time (Rec. 16-06) remained. The Committee noted that, since the establishment of the TAC in the
year 2001, catch remained substantially below the TAC in all but four years (ALB-Figure 2), which might
have accelerated rebuilding over the last decade. The bulk of the catch is caught by traditional surface
fisheries operating in the Bay of Biscay and surrounding waters. Thus, it is likely that the fluctuations in
catches reflect the fluctuations in the availability of the resource to those local regional fisheries, and the
carry over allows to compensate the fleets for the years when the stock was less available.

Furthermore, Rec. 98-08 that limits fishing capacity to the average of 1993-1995, remains in force. The
effect of this recommendation has not been evaluated but a general decrease of fishing mortality has been
observed since its implementation.

South Atlantic
In 2016 the Commission established a new TAC of 24,000 t for 2017-2020 (Rec. 16-07). The Committee
noted that, since 2004, reported catches remained below 24,000 t, except in 2006, 2011 and 2012, where

reported catches were slightly above this value (ALB-Table 1). The Committee did not test for the effect of
perfect implementation of the TAC since 2004.
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Mediterranean

In 2017 the Commission adopted Rec. 17-05, according to which, no increase in catch and fishing effort is
allowed until more accurate scientific advice can be provided by the SCRS. Moreover, a time closure of two
months (1 October - 30 November), originally aimed at protecting Mediterranean swordfish juveniles,
applies to the longline fleet targeting albacore in the Mediterranean from 2017 onwards. Furthermore, the
number of vessels for each CPC is limited to the number of vessels that were authorized to target
Mediterranean albacore in 2017 under Rec. 16-05.

ALB-6. Management recommendations
North Atlantic

Recommendation 16-06 sets the objective of maintaining the stock in the green area of the Kobe plot with
a 60% probability while maximizing long-term yield and, if B<Bwmsy, to recover it as soon as possible, while
maximizing average catch and minimizing inter-annual fluctuations in TAC levels.

In the 2020 assessment, the Committee noted that the relative abundance of North Atlantic albacore has
continued to increase over the last decade and is estimated to be in the green area of the Kobe plot with
98% probability. In 2018, an external peer review was conducted confirming that, overall, the MSE
framework appears to be scientifically sound and robust to uncertainty. Thus, the interim HCR adopted by
the Commission in 2017 had a robust scientific basis. On this basis, and considering that no exceptional
circumstances have been detected using the proposed indicators, the Committee recommends to apply the
HCR to the current biomass (B2o19 in the Summary Table below) estimates to set next TAC for the 2021-
2023 period. The recommended TAC obtained by applying the HCR is 37,801 t, which represents a 12.5%
increase with respect to the previous one.

Likewise, the additional analyses conducted by the species group in 2018 and 2019 are based on the same
MSE framework and suggest that the Commission could adopt alternative harvest control rules to provide
additional stability to the fisheries while meeting management objectives. These alternatives include
applying the restriction of 20% maximum TAC change when B is estimated to be higher than Buiv, and
applying the restriction of 20% maximum TAC reduction and 25% maximum TAC increase when B is
estimated to be higher than BLim. On the other hand, the Committee noted that imposing the minimum TAC
of 15,000 t would also meet management objectives, but would override the application of paragraph 7.c of
Rec. 17-04 (with current estimates of Busy, Fusy and MSY) and would no longer follow the graphic form of
the HCR (ALB-Figure 9). Results also showed that this scenario scored lowest in stock status indicators.

In view of adopting a long-term management procedure (paragraph 17 of Rec 17-04), the Commission
would need to select one HCR (either the interim one or one of the variants tested by the SCRS), plus the
specifications of the stock assessment procedure. As for the latter, and while additional management
procedures are tested in the future, the Committee recommends specifying the elements of the current stock
assessment approach, as specified in ALB-Table 3. Should the Commission consider adopting an
Exceptional Circumstances protocol, the Committee recommends using the indicators provided in the
detailed report of the 2020 intersessional meeting (Anon. 2020a).

South Atlantic

Results indicate that, most probably, the South Atlantic albacore stock is not overfished and that overfishing
is not occurring. Projections at a level consistent with the MSY (27,264 t) showed that probabilities of being
in the green quadrant of the Kobe plot would remain very high (90%) by 2033. In fact, due to the current
high stock biomass, catches of up to 30,000 tons are expected to maintain stock levels above Busy until 2033
with a probability higher than 60%. However, it is important to note that these catch levels exceed MSY and
it would require a reduction in TAC after 2033 to prevent overfishing (ALB-Table 2).

Mediterranean

Unfortunately, limited quantitative information is available to the SCRS for use in conducting a robust
quantitative characterization on biomass status relative to Convention objectives. Recent fishing mortality
levels appear to be below Fusy, and current biomass is approximately at Bumsy level. However, there is
considerable uncertainty about current stock status. For this reason, the Commission should maintain
management measures designed to avoid increases in catch and effort directed at Mediterranean albacore.
The analyses suggest that catch levels as high as those in the years 2006-2007 (beyond 5,900 t) proved to
be clearly unsustainable. Moreover, recent average catches for this stock are close to the estimated MSY.
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Considering the high uncertainty regarding the most recent abundance trends, the Committee recommends
maintaining catches below MSY at least until these abundance trends are further updated. The precise level
of catch would depend on the level of risk the Commission is willing to take.

ATLANTIC AND MEDITERRANEAN ALBACORE SUMMARY

North Atlantic South Atlantic Mediterranean
Maximum 36,816t 27,264 t 3,419t
Sustainable Yield (35,761 - 38,039)1 (23,734 - 31,567)2 (2,187 - 7,842)2
Current (2019) Yield 34,772t 15,640t 2,402t
Yield in last year
of assessment (2018) 29,691t 17,098 t
Yield in last year
of assessment (2015) 2,774t
392,556t 124,453t 29,1681t
Bumsy (349,403 - 405,097)1 (79,611-223,424)2 (17,939-65,861)2
0.093 0.219 0.119
Fusy (0.091-0.108)! (0.116-0.356)2 (0.072-0.192)
508,074 t
B20193 (425,273 - 602,157)1
Beurrent/Bmsy 1.32 (1.13-1.51)* 1.58 (1.14 - 2.05)° 1.002 (0.456 - 1.760)°
3.30
Bz019/BLim’ (2.83 -3.78)!
0.830
0.62 0.40 i 10
Fcurrent/FMSY (052 _ 074)8 (028 _ 059)9 (0223 2194)
Stock Status Overfished: NO Overfished: NO Overfished: NOT LIKELY
Overfishing: NO Overfishing: NO Overfishing: NOT LIKELY
Management Rec. 98-08: Limit number of Rec. 16-07: TAC of Rec. 17-05: Time closure of

measures in effect:

vessels to 1993-1995
average.

Rec. 17-04: TAC of 33,600 t
for 2018-2020, according to
interim HCR.

Management objective is to
keep the stock in (or rebuild
it to) the green area of the
Kobe plot with 60%
probability, while
maximizing catch and
reducing variability of TAC.

24,000 t for 2017-2020

two months (1 October- 30
November) for longlines,
aimed at protecting the
Mediterranean swordfish
juveniles.

A list of vessels authorized
to target Mediterranean
albacore implemented in
2017.

No increase of catch and
effort until more accurate
advice is delivered.

Recommended TAC
for the period 2021-
2023 as estimated
following the HCR
adopted in Rec. 17-04

37,801t

1 Median and 80% CI for the base case.
2 Median and 95% CI for the base case.
3 The assessment model estimates the biomass at the beginning of the year following the last year of data, this is Beurrent as referred in

Rec. [17-04].

4 B2019/Busy Median and 80% CI for the base case.
5 B2o1s/ Busy Median and 95% CI for the base case.
6 B2o1s/ Busy Median and 95% CI for the base case.
7 The interim B is 0.4*Busy.

8 F2018/Fusy Median and 80% CI for the base case
9 F2018/Fusy Median and 95% CI for the base case
10 F2014/Fusy Median and 95% CI for the base case
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ALB-Table 1. Estimated catches (t) of albacore (Thunnus alalunga) by area, gear and flag.

1990 1991 1992 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

TOTAL 67491 56326 69615 73086 71812 67517 60379 59585 59039 67063 70088 69919 60095 61470 53379 57763 67407 48794 42320 41663 40764 48743 53000 45814 42757 44304 48995 45006 49223 52813
ATN 36881 27931 30851 38135 35163 38377 28803 29023 25746 34551 33124 26253 22741 25567 25960 35318 36989 21991 20483 15375 19416 19985 25672 24854 26655 25551 30340 28401 29691 34772
ATS 28714 26016 36562 32813 35300 27552 28426 28022 30595 27656 31387 38796 31746 28005 22545 18916 24453 20283 18867 22265 19225 24129 25282 19457 13702 15199 14336 13825 17098 15640
MED 1896 2379 2202 2138 1349 1587 3150 2541 2698 4856 5577 4870 5608 7898 4874 3529 5965 6520 2970 4024 2124 4628 2047 1503 2400 3554 4319 2780 2434 2402

Landings ATN Bait boat 18624 8968 12436 15646 11967 16411 11338 9821 7562 8780 11072 6103 6638 7840 8128 10458 14273 8496 7931 4994 6026 5530 8816 4975 7341 9265 14455 12196 11330 14024

Longline 2683 5315 3152 7093 7309 4859 4641 4051 4035 6710 7321 7372 6235 7826 7037 6911 5223 3237 2647 2619 3913 3666 3759 6514 3093 4458 5394 4951 4473 4630
Other surf. 3865 3999 5173 7279 7506 3555 3337 4378 6846 6817 5971 2828 365 470 577 624 625 525 274 427 231 359 344 816 163 136 95 138 62 156
Purse seine 1 222 139 229 292 278 263 26 91 56 191 264 118 211 348 99 188 198 70 84 74 0 167 7 35 115 45 38 39 65
Trawl 1033 469 2603 1779 2131 3049 2571 2877 1318 5343 3547 5374 5376 3846 2369 7001 6385 3429 4321 2811 2026 6852 6678 6558 9184 5771 6299 6611 8820 10816
Troll 10675 8959 7348 6109 5959 10226 6652 7870 5894 6845 5023 4312 4009 5373 7501 10224 10296 6105 5239 4440 7146 3578 5909 5891 6660 5597 3753 4165 4807 4930

ATS Bait boat 5982 3459 6518 7379 9339 7091 6960 8110 10353 6709 6873 10355 9712 6976 7477 5119 5938 3421 4443 8007 3750 6058 6933 5213 4765 4965 2949 1846 3228 2852
Longline 21590 22025 27167 23950 24806 20040 21000 19547 19799 20640 24398 28039 21671 20626 14735 12977 17740 15087 13218 12113 13471 16445 17846 13888 8888 10104 11243 11674 13767 12612
Other surf. 1138 115 360 36 91 10 209 127 0 73 58 377 323 82 299 288 333 1716 1125 1985 1648 1418 64 264 7 0 108 114 84 134
Purse seine 4 416 2517 1448 1064 412 257 17 434 183 58 25 39 309 16 534 442 58 81 160 355 208 437 91 42 129 36 190 19 3
Trawl 0 0 0 0 0 0 0 120 9 52 0 0 0 12 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MED Bait boat 83 499 1 231 81 163 205 0 33 9% 88 ” 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Longline 624 524 442 410 350 87 391 348 194 416 2796 2597 3704 4248 2335 1997 3026 4101 2694 2160 1719 2327 1959 1392 2343 3235 4258 2706 2378 2365
Other surf. 1098 1198 1533 879 766 1031 2435 1991 2426 4271 2693 2196 1757 46 87 169 134 182 246 634 404 1408 8 18 27 58 29 46 40 13
Purse seine 91 110 6 559 23 0 0 0 0 0 0 0 1 3557 2452 1362 2803 2237 24 1230 0 869 68 86 14 247 7 26 14 18
Trawl 0 0 0 0 0 0 0 0 0 0 0 0 0 48 0 0 0 0 5 0 0 0 0 0 5 4 9 0 2 1
Troll 0 48 50 59 129 306 119 202 45 73 0 0 17 0 0 0 1 0 1 0 1 0 6 0 3 0 0 2 1 6

Discards ATN Longline 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 93 179 209 300 302 160 151

ATS Longline 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 0 0 0 0 39
Purse seine 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
MED Longline 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 6 7 8 10 16 0 0
Landings ATN CP  Barbados 0 0 0 0 0 0 0 1 1 1 0 2 5 8 10 13 9 7 7 4 6 4 20 22 13 16 38 32 15 7
Belize 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 26 39 416 351 155 230 79 1 399 448 385 216
Brazil 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Canada 6 5 1 9 32 12 24 31 23 38 122 51 113 56 27 52 27 25 33 1 14 28 34 32 47 32 20 17 26 31
Cape Verde 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 5 0 0 0
China PR 0 0 0 0 14 8 20 0 0 21 16 57 196 155 32 112 202 59 24 27 142 101 21 81 35 21 103 124 124 129
Curagao 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 12
Cote d'lvoire 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 53 39 146 0 0 0 151 549 0 76
EU.Espafia 25792 17233 18175 18380 16998 20197 16324 17295 13285 15363 16000 9177 8952 12530 15379 20447 24538 14582 12725 9617 12961 8357 13719 10502 11607 14126 17077 13964 15691 16536
EU.France 3625 4123 6924 6293 5934 5304 4694 4618 3711 6888 5718 6006 4345 3456 2448 7266 6585 3179 3009 1122 1298 3348 3361 4592 6716 3441 4224 4191 5824 7881
EU.Ireland 40 60 451 1946 2534 918 874 1913 3750 4858 3464 2093 1100 755 175 306 521 596 1517 1997 788 3597 3575 2231 2485 2390 2337 2492 3102 3213
EU.Netherlands 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0
EU.Portugal 3185 709 1638 3385 974 6470 1634 39% 91 324 278 1175 1953 553 513 556 119 184 614 108 202 1046 1231 567 2609 929 1111 2527 498 2493
EU.United Kingdom 0 59 499 613 196 49 33 117 343 15 0 0 0 0 6 19 30 50 67 118 57 50 133 136 31 0 0 0 0
FR.St Pierre et Miquelon 0 0 0 0 0 0 0 0 0 0 0 0 4 0 7 2 0 3 0 0 0 0 0 0 0 0 0 0 0
Grenada 0 0 0 0 0 2 1 6 7 6 12 21 23 46 25 29 19 20 15 18 18 18 0 0 0 0 0 0 0
Guatemala 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0
Iceland 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
Japan 737 691 466 485 505 386 466 414 446 425 688 1126 711 680 893 1336 781 288 402 288 525 336 400 1745 267 276 297 366 196 350
Korea Rep. 34 1 0 8 0 2 2 1 0 0 0 0 0 0 0 59 45 12 59 82 110 60 200 184 64 5 13 8 27 48
Liberia 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 12 90 3
Maroc 0 0 0 0 0 0 0 0 0 0 0 0 55 81 120 178 98 96 99 130 0 0 0 0 0 0 20 20 20 25
Mexico 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 2 0 7 0
Panama 0 0 29 60 17 73 11 5 0 0 0 0 0 0 0 0 9% 298 113 45 154 103 0 246 126 103 200 0 196 198
Philippines 0 0 0 0 0 0 0 0 151 4 0 0 0 0 0 9 0 8 19 54 0 0 83 0 0 0 0 0 0
Senegal 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 4
Sierra Leone 0 0 0 0 0 0 0 0 0 0 0 91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
St. Vincent and Grenadines 0 0 0 2 0 0 0 0 0 1 704 1370 300 1555 89 802 76 263 130 135 i 329 305 286 328 305 291 297 173 180
Trinidad and Tobago 4 0 247 0 0 0 0 2 1 1 2 1 9 12 12 9 12 18 32 17 17 23 47 67 71 95 71 48 33 19
USA. 357 479 438 509 741 545 472 577 829 315 406 322 480 444 646 488 400 532 257 189 221 369 409 819 458 354 250 238 103 221
USSR. 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
UK.Bermuda 0 0 0 0 0 0 0 1 0 2 2 0 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 0 1
UK. Turks and Caicos 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0
Vanuatu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 414 507 235 95 20 140 187 196 172 228 195 0 0 0 0
Venezuela 94 302 193 246 282 279 315 75 107 91 299 348 162 346 457 175 321 375 222 398 288 247 312 181 285 351 287 301 165 221
NCC Chinese Taipei 3005 4318 2209 6300 6409 3977 3905 3330 3098 5785 5299 4399 4330 4557 4278 2540 2357 1297 1107 863 1587 1367 1180 2394 947 2857 3134 2385 2926 2770
Guyana 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 3
Suriname 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 249 216 0 0 0 0 0
NCO Cuba 2 0 0 0 0 0 0 0 0 0 0 0 1 322 435 424 527 0 0 0 0 0 0 0 0 0 0 0 0
Dominica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 1 0 0
Dominican Republic 0 0 0 0 0 0 0 323 121 73 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (Flag related) 0 11 19 13 10 8 1 3 8 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saint Kitts and Nevis 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
Sta. Lucia 0 0 1 0 0 0 1 3 2 10 0 2 2 2 2 0 130 2 3 2 0 0 2 1 0
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1990 1991 1992 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
TOTAL 67491 56326 69615 73086 71812 67517 60379 59585 59039 67063 70088 69919 60095 61470 53379 57763 67407 48794 42320 41663 40764 48743 53000 45814 42757 44304 48995 45006 49223 52813
ATS CP  Angola 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 168 0 5 0 0 0 0
Belize 0 0 0 0 0 2 0 0 0 8 2 0 0 0 0 0 54 32 31 213 303 365 17 87 98 0 123 219 311 158
Brazil 514 1113 2710 3613 1227 923 819 652 3418 1872 4411 6862 3228 2647 522 556 361 535 487 202 271 1269 2077 2016 462 490 658 497 39 1003
Cape Verde 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 46 24 0 5 0 5 0 0 0 0 0 0 0
China PR 0 0 0 0 0 0 0 0 0 39 89 26 30 26 112 95 100 35 25 89 97 80 61 65 34 120 94 185 116 132
Curagao 0 0 0 0 0 0 0 9 192 0 2 0 0 0 0 0 0 0 0 21 4 4 24 0 0 1 14 10 0
Cote d'lvoire 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 43 45 50 0 0 0 0 0 6 19
EU.Espafia 0 280 1943 783 831 457 184 256 193 1027 288 573 836 376 81 285 367 758 933 1061 294 314 351 369 259 418 195 347 303 186
EU.France 0 50 449 564 129 82 190 38 40 13 23 1 18 63 16 478 347 12 50 60 109 53 161 73 38 53 17 78 16 3
EU.Portugal 732 81 184 483 1185 655 494 256 124 232 486 41 433 415 9 43 8 13 49 254 84 44 1 1 3 1 9 9 1 3
EU.United Kingdom 0 0 0 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
Ghana 0 0 0 0 0 0 0 0 0 0 0 0 0 53 0 0 0 5 10 14 25 0 0 0 0 0 0 0 0
Guatemala 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 56 0 0 15 0 1 3 1 0
Guinea Ecuatorial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 1
Guinée Rep. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7 74 0 0 0 0 0 0
Honduras 0 0 29 0 0 2 0 7 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Japan 587 654 583 467 651 389 435 424 418 601 554 341 231 322 509 312 316 238 1370 921 973 1194 2903 3106 1131 1752 1096 1189 2985 1527
Korea Rep. 19 31 5 20 3 3 18 4 7 14 18 1 0 5 37 42 66 56 88 374 130 70 89 33 2 4 48 86 167 170
Maroc 0 8 92 68 24 24 0 5 4 0 0 0 14 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0
Namibia 0 0 0 0 111 950 982 1199 1429 1162 2418 3419 2962 3152 3328 2344 5100 1196 1958 4936 1320 3791 2420 848 1057 1062 994 214 888 260
Panama 4 240 482 318 458 228 380 53 60 14 0 0 0 0 0 17 0 87 5 6 1 0 12 3 0 6 5 13 1
Philippines 0 0 0 0 0 0 0 0 5 4 0 0 0 0 0 52 0 13 79 45 95 96 203 415 18 0 0 0 0
Senegal 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 4 0 0 0 24
South Africa 5280 3410 6360 6881 6931 5214 5634 6708 8412 5101 3610 7236 6507 3469 4502 3198 3735 3797 3468 5043 4147 3380 3553 3510 3719 4030 2065 1785 2572 2455
St. Vincent and Grenadines 0 0 2 0 29 30 41 0 23 0 2116 4303 44 0 0 0 65 160 71 51 31 94 92 97 110 100 107 101 98 31
Trinidad and Tobago 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 3
USA. 0 0 0 0 0 0 1 5 1 1 1 2 8 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
USSR. 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
UK .Sta Helena 1 5 28 38 5 82 47 18 1 1 58 12 2 3 1 35 62 46 94 81 3 120 2 2 0 0 0 0 0
Uruguay 55 34 31 28 16 49 e 56 110 90 90 135 11 108 120 32 93 34 53 97 24 37 12 209 0 0 0 0 0
Vanuatu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 684 1400 96 131 64 104 85 35 83 91 0 0 0 0
NCC Chinese Taipei 21369 19883 23063 19400 22573 18351 18956 18165 16106 17377 17221 15833 17321 17351 13288 10730 12293 13146 9966 8678 10975 13032 12812 8519 6675 7157 8907 9090 9227 9626
NCO Argentina 151 60 306 0 2 0 0 120 9 52 0 0 0 12 18 0 0 0 0 0 130 43 0 0 0 0 0 0 0
Cambodia 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cuba 2 17 5 3 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
NEI (ETRO) 0 0 28 0 1 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (Flag related) 0 149 262 146 123 102 169 47 42 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Seychelles 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
MED CP  EU.Croatia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 12 20 30 11 7 2 2 1
EU.Cyprus 0 0 0 0 0 0 0 0 0 0 6 0 12 30 255 425 507 712 209 223 206 222 315 350 3717 495 542 568 624 652
EU.Espafia 84 548 227 298 218 475 429 380 126 284 152 200 209 1 138 189 382 516 238 204 217 343 389 244 283 53 51 206 7 68
EU.France 121 140 1 64 23 3 0 5 5 0 0 0 1 0 0 0 0 2 1 0 1 2 0 0 1 1 0 0 0 15
EU.Greece 500 500 500 1 1 0 952 741 1152 2005 1786 1840 1352 950 73 623 402 448 191 116 125 126 126 165 287 541 1332 608 522 297
EU.Italy 1191 1191 1464 1275 1107 1109 1769 1414 1414 2561 3630 2826 4032 6913 3671 2248 4584 3970 2104 2727 1109 2501 1117 615 1353 1602 1490 1348 1044 1287
EU.Malta 0 0 0 0 0 0 0 1 1 6 4 4 2 5 10 15 18 1 5 1 2 5 19 29 62 37 56 4 104 ”
EU.Portugal 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
Japan 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
Korea Rep. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
Libya 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 750 800 0 30
Maroc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 0 0 0 0 0 0 0 0 0
Syria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 14 0 0 0 1 1 0 0 0 0 0
Turkey 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 30 73 852 208 631 402 1396 62 71 0 53 25 44 38 4
NCO NEI (MED) 0 0 0 500 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
Yugoslavia Fed. 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
Discards ATN 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
Japan 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
Korea Rep. 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
Venezuela 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 93 179 209 300 302 160 151
NCC 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
ATS CP  EU.France 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
Japan 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 39
Korea Rep. 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
South Africa 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
NCC_Chinese Taipei 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 0 0 0 0
MED CP  EU.Cyprus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 6 7 8 10 16 0 0
EU.Espafia 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
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ALB-Table 2. South Atlantic albacore estimated probabilities (in %) based on Bayesian surplus production

model that the stock fishing mortality is below Fusy (a), biomass is above Bumsy (b) and both (c). Projections
for constant catch levels (16000 t to 34000 t) are shown.

(a) Probability F<Fmsy

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

(b) Probability B>Bwusy

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

(c) Probability of green status (B>Bwmsy and F<Fuwsy).

TAC | Year | 2021|2022 | 2023 | 2024 | 2025 [ 2026 | 2027 | 2028 | 2029 | 2030 | 2031
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ALB-Table 3. North Atlantic albacore specifications for the management procedure (MP).

- Indices:
Index First year
Chinese Taipei LL late 1999
Japan bycatch LL 1988
Spanish baitboat 1981
US LL 1987
Venezuelan LL 1991

- Software: mpb

- Model: Fox (biomass dynamic), with the following specifications:

- Catch time series start year: 1930

- Catch and CPUE time series final year: t-1 preferably (t-2 otherwise) where t is the year of the MP
iteration (when the TAC is set for year t+1, t+2 and t+3).

- Biomass at the start of the time series = K

- Variance treatment for the CPUE indices: model weighted
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ALB-Figure 1. Geographic distribution of albacore accumulated catch by major gears and decade (1960-
2018). Baitboat and troll catches prior to the 1990s, these catches were assigned to only one 52x52 stratum
in the Bay of Biscay. Plots are scaled to the maximum catch observed from 1960 to 2017 (last decade only

covers 8 years).
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ALB-Figure 2. Total albacore catches reported to ICCAT (Task I) by gear for the northern (top), southern
(middle) Atlantic stocks including TAC, and the Mediterranean (bottom) stock.
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ALB-Figure 3. North Atlantic albacore. Standardized catch rate indices used in the 2020 stock assessment
from the surface fishery (baitboat) which take mostly juvenile fish, and from the longline fisheries which

take mostly adult fish.

F/Fusy

0.0

1.5
B/Busy

2

.0 25

ALB-Figure 4. North Atlantic albacore (Kobe plot). Stock status trajectories of B/Bmsy and F/Fusy over time
(1930-2018), as well as uncertainty (grey dots) around the current (Fzo18/Fumsy, B201s/Bmsy) estimate (blue
point) based on Surplus production model with probability of being overfished and overfishing (red, 0%),
of being neither overfished nor overfishing (green, 98.4%), and of being overfished (yellow, 1.6%).
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ALB-Figure 5. South Atlantic albacore. Standardized catch rates used for the base case of the 2020 stock
assessment.

F/Fusy

0.0 05 1.0 15 2.0 25
B/Busy

ALB-Figure 6. South Atlantic albacore (Kobe plot). Stock status trajectories of B/Bwmsy and F/Fumsy over time
(1956-2018), as well as uncertainty (grey dots) around the current (2018) estimate (blue point) based on
Bayesian surplus production model with probability of being overfished and overfishing (red, 0%), of being
neither overfished nor overfishing (green, 99.4%), and of being overfished (yellow, 0.6%).
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ALB-Figure 7. Mediterranean albacore. Set of abundance indices used in the 2017 assessment of the
Mediterranean albacore stock.
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a)

H/ Hysy

B/Busy

b)

ALB-Figure 8. Mediterranean albacore. a) Stock status trajectories of B/Bwusy and F/Fusy over time (1980-
2015), as well as uncertainty around the current estimate (Kobe plots) for Bayesian surplus production
model. (b) Probability of being overfished and overfishing (red, 35.7%), of being neither overfished nor
overfishing (green (48.5%), of being overfished but not overfishing (yellow, 14.1%) and of overfishing but
not overfished (orange, 1.7%).
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ALB-Figure 9. Graphic form of the HCR adopted in Rec 17-04. Buiv (set at 0.4BMSY) is the limit biomass
reference point, Bruresu (set at Busy) is the point below which fishing mortality decreases linearly, Frar (set
at 0.8Fwmsy) is the target fishing mortality rate to be applied to achieve the management objectives, and Fumin
(set at 0.1Fwmsy) is the fishing mortality to be applied when B<Brm.

Safety, inv (p(B>Blim & B<Bthresh))

Rec 17-04

20% when B>Blim

Cmin=15kt
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ALB-Figure 10. Spider plots representing the relative performance of the HCR adopted in Rec. 17-04, as
well as different variants, namely the effect of the carry over as allowed in Rec (17.04) (pink), the effect of
setting a lower TAC limit of 15000 t (light blue), the effect of applying the 20% stability clause when
Bcur>Bum (dark blue), and the effect of 20% maximum TAC reduction and 25% maximum TAC increase
when Brur>Bcur>Buim (orange) and when Bcur-Buim (purple).
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5.2 BFT - ATLANTIC BLUEFIN TUNA

The primary efforts of the Committee have been directed at implementing the workplan outlined for 2020
under the current extraordinary circumstances. This workplan originally focused on two areas: a strict
update stock assessment and the ongoing development of the Management Strategy Evaluation (MSE), and
has had to be adapted to the limitations imposed as a result of the outbreak of COVID-19. The MSE process
has been compromised by these abnormal circumstances because the time allocated for technical meetings
had to be reduced for reallocation to BFT Species Group intersessional meetings. These have been needed
to ensure the completion of the stock assessment update to provide advice on the 2021 TACs, which has
become the primary priority of the Committee. The bluefin tuna MSE Technical Group continues with its
progress in developing operating models (OMs) by examining a broader spectrum of conditioned OMs, and
is well advanced towards recommending a final reference set (or “grid”) of OMs.

Given these impediments, the MSE process will not be completed in time to provide TAC advice to the
Commission in 2021 for 2022-2024 based on a management procedure (MP). Accordingly, the Committee
recommends extending the MSE process for another year with a goal of completing the MSE process in time
for the 2022 Commission meeting to provide TAC advice for 2023-2025. In the event of a further delay in
the MSE process, the decision on TAC advice for 2023 will be determined at the 2022 SCRS meeting. The
Committee advises that interfacing with the Commission for further input (Panel 2, Scientists and Managers
meeting, etc.) will be required intersessionally during 2021, but only once the MSE work is sufficiently
advanced. This is because these interactions will be most effective only once interim results from the MSE
are available which are sufficient to convey the inherent trade-offs on which the final selection of an MP will
need to be based. Multiple dialogue sessions will be required commencing in the second half of 2021 and
through 2022, before the Committee provides final advice regarding MP selection at its 2022 annual
meeting.

This year’s assessments for both East BFT and West BFT were conducted as strict updates as proposed by
the SCRS and then approved by the Commission in 2019. This in turn means that the Committee did not
attempt to improve the assessment models by undertaking further analyses, so that the various
reservations raised in 2017 concerning this assessment still remain. Furthermore, the models could not be
adjusted to take full account of new data and information in ways which might have led to improved results.
This leads to additional uncertainty in the results obtained, compared to the uncertainty associated with
those reported to the Commission in 2017.

The Committee considered that the strict update assessment of the East stock did not provide reliable
information on which to base TAC advice for 2021 which once more brings into focus the need to investigate
alternative assessment models to the VPA. However, based on an analysis of the stock size indices, the
Committee did not find any clear evidence of changes in stock biomass from 2017 to 2020 to support
changing the current TAC (Rec. 19-04) for 2021 and 2022. For the West, the updates of the VPA and Stock
Synthesis were informative and the Committee found evidence of stock decline and provides a range of
options for 2021, 2022 and 2023 TAC advice.

BFT-1. Biology

Atlantic bluefin tuna (BFT) have a wide geographical distribution but live mainly in the temperate pelagic
ecosystem of the entire North Atlantic and its adjacent waters, for example the Gulf of Mexico, Gulf of
St. Lawrence and the Mediterranean Sea. Historical catch information documents the presence in the South
Atlantic (BFT-Figure 1). Electronic archival tagging information has confirmed that bluefin tuna can
tolerate cold as well as warm water temperatures while maintaining a stable internal body temperature.
Bluefin tuna preferentially occupy the surface and subsurface waters of the coastal and open-sea areas, but
archival electronic tagging and ultrasonic telemetry data indicate that they frequently dive to depths of
more than 1,000 m. Bluefin tuna are a highly migratory species that seems to display a homing behavior
and spawning site fidelity to primary spawning areas in both the Mediterranean Sea and the Gulf of Mexico.
Evidence indicates that spawning in other areas, for example the vicinity of the Slope Sea off the Northeast
USA and more recently the Cantabrian Sea, though the persistence and importance of these other areas as
spawning grounds remain to be determined. Electronic tagging is also resolving the movements to the
foraging areas within the Mediterranean and the North Atlantic, and indicates that bluefin tuna movement
patterns vary by tagging site, by month of tagging and according to the age of the fish. The reappearance of
bluefin tuna in historical fishing areas (e.g. Norway and, more recently, the Black Sea) suggest that
important changes in the spatial dynamics of bluefin tuna may also have resulted from interactions between
biological factors, environmental variations and a reduction in fishing effort.
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The fisheries for Atlantic bluefin tuna are managed as two management units, conventionally separated by
the 45°W meridian. However, efforts to understand the population structure through tagging, genetic and
microchemistry studies indicate that mixing is occurring at variable rates between the two management
areas.

The ICCAT GBYP, as well as national research programmes, have provided the basis for improved biological
studies. Substantial progress has been made in estimating regional, time varying mixing rates for Atlantic
bluefin tuna, using otolith stable isotope and genetic analyses. Research on the larval ecology of Atlantic
bluefin tuna has advanced in recent years through oceanographic habitat suitability models. Direct age
estimation, using otoliths and dorsal fin spines from both stock areas, have been calibrated between readers
from several institutions resulting in stock specific age length keys and a new growth model for the western
population. Otolith preparation and reading protocols have been updated to minimize bias in age
estimation. In 2020 a substantial part of the GBYP on-going activities has had to be postponed or cancelled
due to the outbreak of COVID-19. Following Rec. 18-02 parag. 28, a research study of growth in farms was
launched in 2019 at five locations, and a new database will be created to integrate all the data from stereo-
camera measurements and harvesting operations. Additionally, a Sub-Group on growth of BFT in farms was
established in 2020 within the BFT Species Group. This Sub-Group was created to ensure that the best
scientific data would be provided to the Commission. Due to the timing of the harvesting operations, the
first meaningful results will become available in 2021 (see SCRS/2020/129).

Currently, the Committee assumes for assessment purposes that eastern Atlantic and Mediterranean bluefin
tuna contributes fully to spawning at age 5. There are also indications that some young individuals (of age
5) of unknown origin caught in the West Atlantic are mature, but there is considerable uncertainty with
regards to their contribution to the western stock spawning. Therefore, the Committee has considered two
spawning schedules for the western stock; one identical to that used for the East and one with peak
spawning at age 15. However, the latest review of reproductive biology has shown that both the current
vectors for spawning fraction at-age might be biased, and that the magnitude of that bias is unknown.
Juvenile growth is rapid for a teleost fish, but slower than for other tuna and billfish species. Fish born in
June attain a length of about 30-40 cm and a weight of about 1 kg by October. After one year, fish reach
about 4 kg and 60 cm in length. At 10 years of age, a bluefin tuna is about 200 cm and 170 kg and reaches
about 270 cm and 400 kg at 20 years of age. Bluefin tuna is a long-living species, with a lifespan of about 40
years as indicated by radiocarbon deposition, and can reach 330 cm (SFL) and weigh up to 725 kg. In 2017,
the Committee revised the natural mortality assumptions, and adopted a single new age specific natural
mortality vector for both stocks.

Important electronic and conventional tagging activity has been conducted for both juvenile and adult fish
for several years in the Atlantic and Mediterranean by the ICCAT GBYP, National Programmes and NGOs.
Contributions from e-tag data from all groups are supporting ongoing efforts to provide important insights
into bluefin tuna stock structure, distribution, mixing and migrations, and are helping to estimate fishing
mortality rates and to condition the MSE operating models.

EAST BLUEFIN TUNA

BFTE-2. Fishery trends and indicators -East Atlantic and Mediterranean

Reported catches in the East Atlantic and Mediterranean reached a peak of over 50,000 t in 1996 and then
decreased substantially, stabilizing at around TAC levels established by ICCAT for the most recent period
(BFTE-Figure 1). Catches between 2015 and 2019 (as of 18 August 2020) were 16,201 t, 19,131, 23,616 t,
27,757 tand 28,760 t for the East Atlantic and Mediterranean, of which, 11,360t,13,163t, 16,401 t, 19,600
tand 19,434 t were reported for the Mediterranean for those same years (BFT-Table 1). The Committee
has been informed of the existence of unquantified IUU catches which should be taken into account.

Available information has demonstrated that catches of bluefin tuna from the East Atlantic and
Mediterranean were seriously under-reported between the mid-1990s through 2007. The Committee
estimated that the realized total catch during this period was likely of the order of 50,000 t to 61,000 t per
year, based on the number of vessels operating in the Mediterranean Sea and their respective catch rates.
Since the 2017 assessment (Anon., 2018), these estimates (1996-2007) have been treated as the actual
catches.

29



2020 ADVICE TO THE COMMISSION

During the 2017 Stock Assessment meeting (Anon. 2018), the decision was made to use ten abundance
indices up to 2015 (seven CPUE series and three fisheries independent indices). The 2020 updated stock
assessment has included the indices used for the 2017 stock assessment which were updated up to 2018,
with the exception of the larval index which was updated to 2017 (BFTE-Figure 2). The Committee
anticipates that additional indices could be used for tracking the abundance of the stock (e.g. GBYP aerial
survey).

CPUE indices (BFTE-Figure 2) have been affected appreciably by regulatory measures through changes to
operational patterns, length of the fishing season and target sizes; thus it is difficult to distinguish the effect
of these changes on CPUE index values from the effects of changes in abundance.

BFTE-3. State of the stock

There have been considerable improvements in data quality and quantity over the past few years;
nevertheless important gaps remain in the temporal and spatial coverage for detailed size and catch-effort
statistics for several fisheries, especially in the Mediterranean before the implementation of stereo video
cameras in 2014. However, inconsistencies have been found in the length frequencies for some of the purse-
seiner catches since 2014; these consequently require further revision.

The 2017 and 2020 assessment results from the VPA base case indicated that the spawning stock biomass
(SSB) peaked in the mid-1970s after increasing initially, and then declined until 1991 and remained steady
until the mid-2000s. From the late 2000s, SSB exhibited a substantial increase through to 2018 (BFTE-
Figure 3). This increase as estimated in 2020 was appreciably larger than for the 2017 assessment, and not
confirmed by the updated indicators (BFTE-Figure 3). The uncertainty about the magnitude of the recent
SSB increase estimated by the VPA is even higher than for the 2017 assessment due to considerable
instability in the recruitment estimates. Recruitment estimates for 2008 onwards (BFTE-Figure 3) are
noticeably higher than for the 2017 assessment, showing a reverse of the trend of those estimated in the
2017 assessment. This was seen to be of concern when projecting the VPA forward to provide advice based
on short-term projections, as well as leading to concern that the model results were very sensitive to adding
one additional year of data (i.e. they led to an estimate of a substantial overall increase in biomass with the
addition of only the last year of data). Concerns also remain that the size composition of many eastern
Atlantic and Mediterranean fleets is poorly characterized for a number of years before the implementation
of stereo video cameras in 2014.

The estimated fishing mortality rates on the younger ages (i.e., average F for ages 2 to 5) displayed a
continuous increase until the late 1990s, and then showed a sharp decline to reach very low levels after the
late 2000s (BFTE-Figure 3). This result is a consequence of the dramatic reduction in the catches of ages 2
to 3 in recent years in response to the new minimum size regulations implemented in 2007 [Rec. 06-05].
The trend of F in young ages was similar to that for the 2017 assessment. For the oldest fish (F at plus group
for ages 10 and older) showed (BFTE-Figure 3) an initial decline from 1968 to 1973, and fluctuated slightly
a little below 0.05 afterwards. This F increased in 1994 and continued increasing to 2005 (F10+=0.26). This
period (from the mid-1990s to the mid-2000s) evidenced the highest fishing mortality on larger fish. As
noted in previous assessments, decreased TACs and catches resulted in substantial decreases in F10+ from
the mid 2000s to 2010.

The current perception of the stock status depends on recruitment estimates which are highly unstable and
is also closely related to the assumptions made about stock structure and migratory behaviour, which
remain poorly known. Nonetheless, compared to 2017, the extra data now available confirm a recent stock
biomass increase, although the magnitude of the increase remains difficult to quantify. Fcur appears to be
clearly below Fo. (Fcurpz015-20171/Fo1= 0.426), indicating a stock status determination of not overfishing.

BFTE- 4. Outlook

The Committee considers that recent recruitment estimates from the updated VPA assessment are highly
uncertain and any short term catch advice based on Fo.1 from the updated assessment would not be robust.
Consequently, the Committee is not presenting new short-term projections. Due to the limited possibilities
for improving the quality of the data, the Committee does not expect to be able to provide further clarity
regarding future recruitment in 2021.
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In 2018 and 2019, as requested in Rec. 18-02 the Committee evaluated whether the stock size indicators
supported the TAC advice for 2019 (32,240 t) and 2020 (36,000 t), which arose from the 2017 assessment,
and found that to be the case on both occasions. Evaluation of recent changes in these indicators in 2020
(SCRS/2020/128) has strengthened the support for Rec. 18-02 as these indicators did not indicate any
substantial change since the 2017 assessment.

Consequently, based on an analysis of the updated stock size indices, the Committee finds no clear evidence
which would warrant a change to the current TAC (Rec 19-04).

BFTE-5. Effect of current regulations

Based on SCRS advice, in 2017 the Commission adopted Rec. 17-07 and updated it in 2019 with Rec. 19-04.
It is too early since the associated TACs (2018-2020) were implemented to be able to evaluate their effect
on the resource.

The Committee noted that reported catches are in line with recent TACs. However, the Committee has been
informed of the existence of unquantified illegal catches of unknown magnitude.

The combination of size limits and the reduction of catch has certainly contributed to a rapid increase in the
abundance of the stock.

BFTE-6. Management recommendations

The Committee noted that biomass indicators did not provide any evidence to alter the current management
advice originally provided in 2017. The Committee points out that the projections from the 2017 advice
showed that a constant catch of 36,000 tons from 2018 onwards reflects F<Fo.1 with a probability higher
than 60% in 2021 and in 2022 (BFTE-Table 1).

Consequently, the Committee recommends that the 2020 TAC [Rec 19-04 para. 5] of 36,000 t be maintained
for 2021 and 2022. However, the 2022 advice will be reviewed in 2021 based on updates of the abundance
indicators as has been done in recent years.

EAST ATLANTIC AND MEDITERRANEAN BLUEFIN TUNA SUMMARY
Current reported catch (2019) 28,760 t*
Fo.1 0.107 (0.081-0.147)1
F2015-2017/Fo.412 0.426 (0.359-0.502)*
Stock Status 3 Overfishing: No
[Rec. 19-04] TAC 2020 36,000t

1Median and approximate 80% confidence interval from bootstrapping from the assessment.

2 F2015-2017 refers to the geometric mean of the estimates for 2015-2017 (a proxy for recent F levels).

3 Biomass reference points to determine stock status were not estimated in the 2017 assessment or its 2020 update due to
uncertainty in recruitment potential

* As of 18 August 2020.
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BFT-Table 1. Estimated catches (t) of Northern bluefin tuna (Thunnus thynnus) by area, gear and flag.

1990 1991 1992 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
TOTAL 26381 29318 34128 36642 48881 49751 54009 53545 52657 52772 52775 52784 53319 52305 52125 51756 51812 62638 26460 21798 13195 11781 12688 14725 14887 18042 21032 25466 29784 31065
BFT-E 23599 26389 31831 34258 46769 47303 51497 51211 50000 50000 50000 50000 50000 50000 50000 50000 50000 61000 24460 19818 11338 9774 10934 13243 13261 16201 19131 23616 27757 28760
ATE 6313 6543 7396 9317 7054 9780 12098 16379 11630 10247 10061 10086 10347 7394 7402 9023 7529 8441 8243 6684 4379 3984 3834 4163 3918 4841 5968 7216 8157 9326
MED 17286 19846 24435 24941 39715 37523 39399 34831 38370 39753 39939 39914 39653 42606 42598 40977 42471 52559 16217 13133 6959 5790 7100 9080 9343 11360 13163 16401 19600 19434
BFT-W ATW 2782 2929 2296 2384 2113 2448 2512 2334 2657 2772 2775 2784 3319 2305 2125 1756 1811 1638 2000 1980 1857 2007 1754 1482 1627 1842 1901 1850 2027 2305
Landings ATE Bait boat 1993 1653 1422 3884 2284 3093 5369 7215 3139 1554 2032 2426 2635 1409 1902 2282 1263 2436 2393 1260 725 636 283 243 95 172 1085 1195 692 845
Longline 1510 3196 3618 2802 2311 4522 4212 4057 3789 3570 3736 3303 2896 2748 2064 2700 2033 1705 2491 1951 1194 1125 1139 1167 1194 1467 1829 2208 2730 3177
Other surf. 252 126 523 976 590 555 273 60 387 404 509 558 631 521 290 424 831 502 181 297 124 35 49 141 210 193 261 295 340 319
Purse seine 54 46 462 24 213 458 323 828 700 726 661 153 887 490 1078 1197 408 0 0 2 1 0 0 2 0 0 42 49 1 24
Sport (HL+RR) 1 0 7 0 25 0 0 237 28 33 126 61 63 109 89 11 99 1 12 11 44 51 53 46 43 104 35 101 118 357
Traps 2504 1522 1365 1631 1630 1152 1921 3982 3586 3960 2996 3585 3235 2116 1978 2408 2895 3788 3166 3164 2292 2137 2311 2564 2376 2905 2716 3363 4258 4594
MED Bait boat 25 148 158 48 0 206 5 4 1 4 38 28 1 9 17 5 0 0 0 38 1 0 2 2 9 25 0 50 56 72
Longline 1178 3057 3145 2470 6993 8469 9856 7313 4117 3338 3424 4144 3234 3484 3036 3427 3408 3269 2376 1344 1242 962 587 605 588 776 1523 1184 1517 1436
Other surf. 344 356 447 371 776 545 417 282 284 228 728 354 340 198 197 175 81 85 0 0 1 1 1 20 29 3 37 920 34 51
Purse seine 11797 13805 18580 20065 27948 23799 26021 24279 31792 33798 33237 33043 34044 37291 37869 36639 38363 48994 13540 11448 4986 4293 6172 7982 8184 9993 11315 14466 17119 17200
Sport (HL+RR) 1559 769 952 1238 2307 3562 2149 2340 1092 1533 1773 1167 1520 1404 1325 619 494 117 149 160 448 356 202 240 289 361 284 335 567 319
Traps 2382 1711 1152 749 1691 942 951 613 1074 852 739 1177 515 221 154 112 125 93 152 144 281 165 125 222 232 192 0 272 300 353
ATW Longline 741 903 689 712 539 491 545 382 764 915 858 610 729 186 644 425 565 420 606 366 529 743 478 470 498 553 562 559 664 675
Other surf. 536 578 509 406 307 384 429 293 342 279 283 201 107 139 97 89 85 63 8 121 107 147 117 121 119 138 93 123 ” 168
Purse seine 384 237 300 295 301 249 245 250 249 248 275 196 208 265 32 178 4 28 0 11 0 0 2 29 38 34 0 0 0
Sport (HL+RR) 1004 1083 586 854 804 1114 1032 1181 1108 1125 1121 1650 2036 1399 1139 924 1005 1023 1134 1251 1009 888 917 692 810 1085 1204 1144 1263 1450
Traps 2 0 1 29 79 72 90 59 68 44 16 16 28 84 32 8 3 4 23 23 39 26 17 1 20 6 10 13 3 4
Discards ATE Longline 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 5 7 9
MED Purse seine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 12 9 1 2 4 5 6 4
Longline 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 9 0 0 0
ATW Longline 115 128 211 88 83 138 167 155 123 160 222 105 211 232 181 131 149 100 159 207 174 202 224 145 139 19 29 10 17 7
Other surf. 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 1 2 2
Purse seine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 4 5 0 0 0
Sport (HL+RR) 0 0 0 0 0 0 0 14 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landings ATE CP  Cape Verde 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
China PR 0 0 0 0 0 0 0 0 85 103 80 68 39 19 41 24 42 72 119 42 38 36 36 38 37 45 54 64 79 89
EU.Denmark 0 0 0 37 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
EU.Espafia 3830 2273 2318 4962 3137 3819 6186 9519 4565 4429 3493 3633 4089 2172 2801 3102 2339 3680 3536 2409 1550 1483 1329 1553 1282 1655 1986 2509 2489 2729
EU.France 510 565 894 1099 336 725 563 269 613 588 542 629 755 648 561 818 1218 629 253 366 228 135 148 223 212 254 343 350 461 462
EU.Germany 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.Ireland 0 0 0 0 0 0 0 14 21 52 22 8 15 3 1 1 2 1 1 1 2 4 10 13 19 14 32 16 17 6
EU.Netherlands 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 2 0 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 0 0 0 0 0 0 0
EU.Portugal 27 103 128 91 363 169 199 712 323 411 441 404 186 61 27 82 104 29 36 53 58 180 223 235 243 263 327 429 450 475
EU.Sweden 0 1 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.United Kingdom 0 0 0 0 0 1 0 1 1 12 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3 0 0
Guinea Ecuatorial 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 1 0 0 7
Guinée Rep. 0 0 0 0 330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Iceland 0 0 0 0 0 0 0 0 2 27 0 0 1 0 0 0 0 0 0 0 0 2 5 4 30 37 6 0 0
Japan 1464 2981 3350 2484 2075 3971 3341 2905 3195 2690 2895 2425 2536 2695 2015 2598 1896 1612 2351 1904 1155 1089 1093 1129 1134 1386 1578 1905 2262 2514
Korea Rep. 0 0 0 0 4 205 92 203 0 0 6 1 0 0 0 1 0 0 0 0 0 0 0 0 0 161 181 208 232
Maroc 408 531 562 415 720 678 1035 2068 2341 1591 2228 2497 2565 1795 1953 2389 1923 2418 1947 1909 1348 1055 990 960 959 1176 1433 1703 2164 2790
Norway 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 44 51 12 18
Panama 0 0 0 0 1 19 550 255 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Senegal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0
Sierra Leone 0 0 0 0 0 0 0 0 0 0 93 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NCC Chinese Taipei 0 0 0 6 20 4 61 226 350 222 144 304 158 0 0 10 4 0 0 0 0 0 0 0 0 0 0 0 0
NCO Faroe Islands 0 0 0 0 0 0 0 0 67 104 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ICCAT (RMA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0
NEI (ETRO) 74 4 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
NEI (Flag related) 0 85 144 223 68 189 71 208 66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Seychelles 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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1990 1991 1992 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

MED CP  Albania 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 9 34 40 47 56 100 156
Algerie 782 800 1104 1097 1560 156 638 829 1674 1760 2083 2098 2056 1504 1440 1500 1673 1489 1311 0 0 0 69 244 244 370 448 1038 1300 1437
China PR 0 0 0 0 97 137 93 49 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EU.Bulgaria 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.Croatia 0 1418 1076 1058 1410 1220 1360 1105 906 970 930 903 977 1139 828 1017 1022 825 834 619 389 371 369 384 385 456 515 630 738 817
EU.Cyprus 10 10 10 14 10 10 10 10 21 31 61 85 91 79 105 149 110 1 132 2 3 10 18 17 18 22 59 110 133 151
EU.Espafia 1822 1392 2165 2018 2741 4607 2588 2209 2000 2003 2772 2234 2215 2512 2353 2758 2689 2414 2465 1769 1056 942 1064 948 1164 1238 1467 1688 2706 2660
EU.France 4713 4620 7376 6995 11843 9604 9171 8235 7122 6156 6794 6167 5832 5859 6471 8638 7663 10200 2670 3087 1755 805 791 2191 2216 2565 3054 3661 4360 4919
EU.Greece 201 175 447 439 886 1004 874 1217 286 248 622 361 438 422 389 318 255 285 350 373 224 172 176 178 161 195 218 235 267 313
EU.Italy 4122 3787 5006 5379 6901 7076 10200 9619 4441 3283 3847 4383 4628 4981 4697 4853 4708 4638 2247 2749 1061 1783 1788 1938 1946 2273 2488 3196 3860 4286
EU.Malta 85 113 81 259 580 590 402 39 409 449 378 224 244 258 264 350 270 334 296 316 136 142 137 155 160 182 212 261 308 338
EU.Portugal 62 240 211 164 306 313 274 37 54 76 61 64 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Egypt 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64 77 77 155 99 124 181
Iceland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0
Japan 172 85 123 793 536 813 765 185 361 381 136 152 390 316 638 378 556 466 80 18 0 0 0 0 0 0 0 0
Korea Rep. 0 0 0 0 684 458 591 410 66 0 0 0 0 0 700 1145 26 276 335 102 0 0 7 80 81 0 0 0 0
Libya 328 370 737 635 1422 1540 1388 1029 1331 1195 1549 1941 638 752 1300 1091 1327 1358 1318 1082 645 0 756 929 933 1153 1368 1631 1792
Maroc 1149 925 205 79 1092 1035 586 535 687 636 695 511 421 762 827 108 463 641 531 369 205 182 223 309 310 322 350 439 407 130
Panama 74 287 484 467 1499 1498 2850 236 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Syria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 41 0 34 0 0 0 0 40 47 57 66 2
Tunisie 406 1366 1195 2132 2773 1897 2393 2200 1745 2352 2184 2493 2528 791 2376 3249 2545 431 2679 1932 1042 852 1017 1057 1047 1248 1461 1755 2092 2380
Turkey 2059 2459 2817 3084 3466 4219 4616 5093 5899 1200 1070 2100 2300 3300 1075 990 806 918 879 665 409 519 536 551 555 1091 1324 1515 1284 1771

NCC Chinese Taipei 0 0 0 328 709 494 411 278 106 27 169 329 508 445 51 267 5 0 0 0 0 0 0 0 0 0 0 0
NCO ICCAT (RMA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 1 0 1 1 0
Israel 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (Flag related) 0 0 0 0 427 639 171 1058 761 78 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (combined) 360 1799 1398 0 773 211 0 101 1030 1995 109 571 508 610 709 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (inflated) 0 0 0 0 0 0 0 0 9471 16893 16458 15298 15880 18873 18376 14164 18343 28234 0 0 0 0 0 0 0 0 0 0 0
Serbia & Montenegro 0 0 0 0 0 2 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yugoslavia Fed. 940 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

ATW CP  Brazil 1 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Canada 438 485 443 459 392 576 597 503 595 576 549 524 604 557 537 600 733 491 575 530 505 474 417 480 463 531 466 472 508 666
FR.St Pierre et Miquelon 0 0 0 0 0 0 0 0 0 1 0 0 3 1 10 5 0 4 3 2 8 0 0 0 0 9 0 0 0
Japan 550 688 512 581 427 387 436 322 691 365 492 506 575 57 470 265 376 217 492 162 353 578 289 317 302 347 345 346 406 406
Korea Rep. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 52 0 0 0 0 0 0 0 0 0 0 0 0
Mexico 2 9 15 17 4 23 19 2 8 14 29 10 12 22 9 10 14 7 7 10 14 14 51 23 51 53 55 34 80 39
Panama 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
Trinidad and Tobago 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
USA. 1636 1582 1085 1237 1163 1311 1285 1334 1235 1213 1212 1583 1840 1426 899 717 468 758 764 1068 803 738 713 502 667 877 1002 986 1013 1185
UK.Bermuda 0 0 0 0 1 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
UK British Virgin Islands 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
UK. Turks and Caicos 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

NCC Chinese Taipei 0 0 0 0 0 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NCO Argentina 2 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
Cuba 0 0 0 0 0 0 0 0 0 0 0 0 74 1 19 27 19 0 0 0 0 0 0 0 0 0 0 0 0
Dominica 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
ICCAT (RMA) 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
NEI (ETRO) 24 23 17 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
NEI (Flag related) 0 0 0 0 0 0 0 0 0 429 270 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sta. Lucia 14 14 14 2 43 9 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discards ATE CP_ Japan 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 5 7 9

MED CP  Albania 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.Croatia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 5 2 2 4 5 6 4
EU.Espafia 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 9 0 0 0
Libya 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 4 0 0 0 0 0
Tunisie 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0
Turkey 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0

ATW CP  Canada 0 0 0 0 0 0 0 6 16 11 46 13 37 14 15 0 2 0 1 3 25 36 17 0 0 3 8 1 3 3
Japan 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Mexico 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 0 0 0 0
U.S.A. 115 128 211 88 83 138 171 155 110 149 176 98 174 218 167 131 147 100 158 204 150 166 206 159 143 22 24 10 15 6

33



2020 ADVICE TO THE COMMISSION

BFTE-Table 1. The probabilities of F<Fo.1 for quotas from 0 to 50,000 t for 2018 through 2022 under the
recent 6 years (2006-2011) recruitment scenario, as estimated in 2017 stock assessment. Shading
corresponds to the probabilities of being in the ranges of 50-59%, 60-69%, 70-79%, 80-89% and greater or
equal to 90%. Catches for 2016 and 2017 are assumed to be equal to the 2016 and 2017 TAC in all scenarios.

Catch (1) 2018 2019 2020 2021 2022
100 100 100 100
99 99 99 99
99 98 98 98
98 98 98 98
98 97 98 97
96 96 96 96
94 94 94 94
92 92 90 89

90 89 89 88
88 87 86 83
85 83 81 80
81

68
38,000 65 63 60 57 54
39,000 59 57 54 52 49
40,000 56 52 49 46 44
45,000 36 35 34 30 28

50,000 24 22 20 18 18
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BFT-Figure 1. Geographic distribution of bluefin tuna catches per 5x5 degrees and per main gears from 1960
to 2017 (last decade only covers 8 years).
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BFT -East Atlantic stock (Task-I) by region
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BFTE-Figure 1. Reported catch for the East Atlantic and Mediterranean from Task I data from 1950 to 2019

split by main geographic areas (top panel) and by gears (bottom panel) together with unreported catch
estimated by the SCRS from 1998 to 2007 and TAC levels since 1998.
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BFTE-Figure 2. Plots of the updated fishery dependent and independent indicators used for the East
Atlantic and Mediterranean bluefin tuna stock. All indicators are standardized series and scaled to their
averages. Indices denoted with “*” represent revised indices rather than strict updates of indices used in
the 2017 stock assessment. The Spanish BB series was split in two series to account for changes in
selectivity patterns, and the latest series was calculated using French BB data due to the sale of the quota
by the Spanish fleet. The Japanese Longlines CPUE for the Northeast Atlantic (split in 2009/2010), the
Morocco-Portugal Trap combined CPUE and French aerial survey index (split in 2008/2009) have been
updated until 2018. The larval survey in the western Mediterranean was updated until 2017.
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BFTE-Figure 3. Spawning stock biomass (in thousand metric ton), recruitment (in million), and fishing
mortality (average over ages 2 to 5, and 10+) estimates from VPA base run in the 2020 stock assessment
(blue) compared to the 2017 stock assessment (green) for the period between 1968 and 2015. The last
years recruitments (dashed line: 2012-2013 for the 2017 stock assessment, and 2010-2015 for the 2020
stock assessment) were poorly estimated.

37



2020 ADVICE TO THE COMMISSION

BLUEFIN TUNA - WEST
BFTW-2. Fishery indicators

The total catch for the West Atlantic peaked at 18,608 t in 1964, mostly due to the Japanese longline fishery
for large fish off Brazil (that started in 1962) and the U.S. purse seine fishery for juvenile fish (BFT-Table 1,
BFTW-Figure 1). Catches dropped sharply thereafter to slightly above 3,000 t in 1969 with declines in
longline catches off Brazil in 1967 and in purse seines. Catches increased to over 5,000 t in the 1970s due
to the expansion of the Japanese longline fleet into the northwest Atlantic and Gulf of Mexico and an increase
in purse seine effort targeting larger fish for the sashimi market. Catches declined abruptly in 1982 from
close to 6,000 t in the late 1970s and early 1980s with the imposition of a catch limit. The total catch for the
West Atlantic, including discards, fluctuated without trend after 1982, reaching 3,319 tin 2002 (the highest
since 1981, with all three major fishing nations indicating higher catches). Total catch in the West Atlantic
subsequently declined steadily to 1,638 t in 2007 and then fluctuated without pronounced trend. The catch
in 2017 was 1,850 t, 2,027 tin 2018 and 2,305 t (as of 18 August 2020) in 2019 (BFTW-Figure 1).

The Committee notes that ongoing work conducted as part of the MSE process is evaluating the sensitivity
to assumed stock of origin of the large catches coming from the South Atlantic. Future modelling
considerations of these catches should consider that while these catches are currently assumed to be of
Western stock origin the true stock of origin remains unknown.

The Committee notes that the TAC in the West has not been caught for the last 6 years. Based on information
received, the Committee considers that this is not due to low stock abundance but rather to market and
operational conditions.

The most recent (2020) stock assessment used 9 CPUE and two survey indices up to and including 2018
(BFTW-Figure 2). Indices presented here are strict updates of these indices except as denoted with an
asterisk where slight modifications to the data or model structure have been made.

Several indices exhibit trends that may be indicative of environmentally driven changes in availability. As
in 2017, the 2020 Stock Synthesis assessment reconciled the conflicting trends in some Canadian and United
States indices under a hypothesis of environmentally mediated availability of fish to the two regions. The
Canada Acoustic index experienced a very low value for 2018 and subsequently also for 2019; it appears
that the index is in a state of transition, possibly due to environmentally driven changes in the spatial
distribution of the fish or of their prey. For modelling the Committee chose to split the index for this
assessment, which is equivalent to removing the 2018 datapoint from the assessment. Additionally, the
USRR 115-144 index provided an extremely low value for 2018.

BFTW-3. State of the stock

The SCRS cautions that conclusions from the latest assessment (Anon., 2020), using data through to 2018,
do not capture the full degree of uncertainty in the assessments and projections. The various major
contributing factors to uncertainties include mixing between the stocks, recruitment, age composition, age
at maturity, and indices of abundance. As in 2017 the 2020 assessment also applied two stock assessment
methods (VPA and Stock Synthesis) for management advice for the western stock. Models used in 2020 are
strict updates of the 2017 models, with some modifications to estimated recruitment specifications to better
account for uncertainty in recent and future recruitment.

Previous stock assessments determined stock status based on MSY-related reference points using two
alternative recruitment potential scenarios: a ‘low recruitment’ scenario and a ‘high recruitment’ scenario.
The 2017 assessment did not provide management advice based on MSY reference points. Instead, the focus
was on giving short-term advice based on an Fo.1 reference point (taken to be a proxy for Fusy) using recent
recruitment and assuming that near term recruitment will be similar to the recent past recruitment (BFTW-
Figure 3). As in the 2017 assessment two spawning fraction scenarios (a young age at spawning, consistent
with the eastern stock and older age of spawning with 100% spawning contribution at age 15) were
considered in the assessment methods. Rather than presenting two series of spawning stock biomass (SSB)
based on these two spawning fraction scenarios, total biomass is presented as this does not depend on
which of these scenarios is selected.
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Results from the VPA indicate quite similar biomass and recruitment trends to the 2017 model. Biomass
decreased sharply between 1974 and 1981 (BFTW-Figure 4), followed by more than two decades of
stability (at about 50% of the 1974 biomass) across the turn of the century, and then by a gradual increase
from 2004 to 60% of the 1974 biomass in 2018. Recruitment was high in the early 1970s, but subsequently
fluctuated around a lower average until 2003 when there was a strong year class (BFTW-Figure 4).
Recruitment has shown a downward trend since 2004, with recent (2010-2015) recruitments quite low.
The three additional years (2013-2015) remain low with some of the lowest estimated recruitment in the
time series.

Stock Synthesis gave a longer time series view of the population, (BFTW-Figure 4), capturing the higher
recruitments estimated in the 1960s (though this is dependent on the assumption that the catches in the
west were primarily of western rather than eastern origin fish). In 2017 the Stock Synthesis models
estimated higher biomass than the VPA, but in 2020 the updated Stock Synthesis model and VPA estimates
now are similar in magnitude for the overlapping period 1979 - 2015 (BFTW-Figures 3-5). Total biomass
in 2015 was 14% of biomass in 1950 and 36% of biomass in 1974. Similar to VPA, Stock Synthesis estimates
a mostly declining recruitment trend since 2003 with a slight increase in 2014-2016, though these recent
increases are considered not to be well informed by data.

Though numbers of age 9+ fish are at or above 40-year peaks (BFTW-Figure 5) for both models, the
numbers of age 6-8 year old fish is estimated to be at the lowest in the last 40 years due to low recent
recruitments.

The Committee notes that further work is being conducted as part of the GBYP to collect more data on
mixing, movement and stock of origin. These data are being incorporated into the Management Strategy
Evaluation whereby they should help refine understanding of stock mixing.

Summary

Both sets of results from the VPA and Stock Synthesis were equally weighted to formulate advice. Current
F (average of 2015-2017) relative to the Fo.1 reference point was 0.8 (VPA) and 0.84 (Stock Synthesis),
indicating that overfishing is not occurring (BFTW-Table 1, BFTW-Figure 4). Under the updated models
the current TAC (Rec. 17-06) is likely to have led to overfishing relative to Fo.1 beginning in 2018.

Management advice is based on a fishing mortality reference point to project short-term catches based on
recent recruitments. Fo.1 was considered a reasonable proxy for Fusy, although it can be higher or lower than
Fusy depending on the stock recruitment relationship, which in this case is poorly determined.

BFTW-4. Outlook

In 1998, the Commission initiated a 20-year rebuilding plan designed to achieve SSBmsy with at least 50%
probability. As indicated above, the Committee did not use biomass-based reference points in formulating
2017 advice, nor in the 2020 update. The Committee is not evaluating if the stock is rebuilt because it has
been unable to resolve the long-term recruitment potential. If an Fo.1 strategy were to continue to be applied,
over the longer term the resource would fluctuate around the true, but unknown, value of Bo.1 whatever the
future recruitment level. The Fo1 strategy compensates for the effect of recruitment changes on biomass by
allowing higher catches when recent recruitment is higher and reducing catches when recent recruitments
are lower. Under this strategy, biomass may decrease at times because the stock is above Bo.1 or following
lower recruitments.

The 2020 assessment indicates that recent (2012-2015) recruitments are low and further are lower than
those estimated for the same time period in the 2017 assessment and from the averages assumed for the
2017 projections. In 2017 the population was projected to decline by ~7.5% from 2017 to 2020 at the
current (2020) TAC of 2,350 tons (Anon, 2019). However, based on the updated assessments, biomass is
estimated to have actually experienced an 11.7% decline over the same time period (BFTW-Table 2). The
expected changes in biomass under constant catch scenarios and one constant Fo.1 scenario, are shown in
BFTW-Table 3 and BFTW-Figure 6.
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With three additional years added to the 2017 assessment (2016-2018), the overall biomass continues to
decrease due to the 2003 year-class having passed its peak biomass together with below average
recruitment in recent years. While the high numbers of 9 plus year old fish continue to contribute to catches,
6-8 year old fish that will form a large component of the next three year TACs are at very low abundance
and hence lead to declining allowable catch in order to remain consistent with an Fo1 strategy where
declining recruitment implies commensurate reductions in catch.

The Committee reiterates that the effects of mixing and management measures on the eastern stock remain
a considerable source of uncertainty for the outlook of the western stock. Consequently, changes to
assessment and management approaches that take explicit account of mixing are a high priority.

BFTW-5. Effect of current regulations

The 2020 assessment estimates that the biomass has decreased by 11.7% (BFTW-Table 2) over the time
period 2017-2020. The current TAC recommendation (Rec. 17-06) is set to end in 2020 with new TAC
advice requested by the Commission. Under the updated models the current TAC is likely to have led to
overfishing relative to F0.1 beginning in 2018 (BFTW-Figure 3). Roll-over of the 2020 TAC in Rec. 17-06
to 2021 is also expected to lead to overfishing (BFTW-Table 1)-and would result in a 6.4% reduction in the
population biomass relative to 2020 (BFTW-Table 4).

BFTW-6. Management recommendations

The Commission recommended total allowable catches (TAC) of 2,350 t in 2018, 2019 and 2020 (Rec. 17-
06). The Committee provides management options including the constant TAC scenarios shown in the Kobe
II strategy matrix as well as a six scenarios for TAC advice. The TAC for each year, resulting impact on total
stock biomass, percent change in biomass and probability of not overfishing associated with each scenario
are shown in BFTW-Table 4 to illustrate trade-offs for the Commission to consider.

Scenario 1 corresponds to fishing at approximately Fo.1 for 2021-2023. Scenario 2 is an approximate but
not exact 60% probability of not overfishing in each year 2021, 2022 and 2023. Scenario 3 corresponds to
a strict rollover of the 2020 TAC for 2021 and then fishing at Fo.1 in 2022 and 2023. Scenario 4 is a stepwise
reduction in TAC designed to achieve a similar biomass in 2023 as the Fo1 strategy in 2023 and to end
overfishing with >50% probability by 2023. Scenario 5 and 6 are constant TAC scenarios derived from
interpolating the Kobe Strategy matrix to achieve at least a 50 and 60% probability of not over fishing at
any time over the three year period.

TAC should be reviewed annually by the Commission on the advice of the SCRS (which would be based on
consideration of updates of the fishery indicators as well as intersessional work conducted to improve
indices). This would permit the SCRS to, on any of those occasions, recommend that the next TAC be
amended given sufficiently strong signals in the indicators.

SUMMARY TABLE
Estimated recent fishing mortality rate (geometric mean of apical F for the period 2015 to 2017) relative to

the F reference point, Fo.1 (a proxy for Fusy based on two recent recruitment specifications). Range across
Stock Synthesis and VPA models are shown in parentheses.

WEST ATLANTIC BLUEFIN TUNA SUMMARY

Current Catch including discards (2019) 2,305*
Feurrent (2015-2017) 0.088 (0.076-0.10)
Fo1 0.112 (0.089-0.135)
Estimated probability of overfishing 3%
(Feurrent(2015-2017)) /Fo.1)

Stock status! Overfishing : No
Management Measures: [Rec. 17-06] TAC of 2,350 tin 2018-2020,

including dead discards.

* As of 25 August 2020
1 Biomass reference points to determine stock status were not estimated in the 2020 assessment due to uncertainty in
recruitment potential.
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BFT-Table 1. Estimated catches (t) of Northern bluefin tuna (Thunnus thynnus) by area, gear and flag.

1990 1991 1992 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

TOTAL 26381 29318 34128 36642 48881 49751 54009 53545 52657 52772 52775 52784 53319 52305 52125 51756 51812 62638 26460 21798 13195 11781 12688 14725 14887 18042 21032 25466 29784 31065
BFT-E 23599 26389 31831 34258 46769 47303 51497 51211 50000 50000 50000 50000 50000 50000 50000 50000 50000 61000 24460 19818 11338 9774 10934 13243 13261 16201 19131 23616 27757 28760
ATE 6313 6543 7396 9317 7054 9780 12098 16379 11630 10247 10061 10086 10347 7394 7402 9023 7529 8441 8243 6684 4379 3984 3834 4163 3918 4841 5968 7216 8157 9326
MED 17286 19846 24435 24941 39715 37523 39399 34831 38370 39753 39939 39914 39653 42606 42598 40977 42471 52559 16217 13133 6959 5790 7100 9080 9343 11360 13163 16401 19600 19434
BFT-W ATW 2782 2929 2296 2384 2113 2448 2512 2334 2657 2772 2775 2784 3319 2305 2125 1756 1811 1638 2000 1980 1857 2007 1754 1482 1627 1842 1901 1850 2027 2305
Landings ATE Bait boat 1993 1653 1422 3884 2284 3093 5369 7215 3139 1554 2032 2426 2635 1409 1902 2282 1263 2436 2393 1260 725 636 283 243 95 172 1085 1195 692 845
Longline 1510 319 3618 2802 2311 4522 4212 4057 3789 3570 3736 3303 2896 2748 2064 2700 2033 1705 2491 1951 1194 1125 1139 1167 1194 1467 1829 2208 2730 3177
Other surf. 252 126 523 976 590 555 273 60 387 404 509 558 631 521 290 424 831 502 181 297 124 35 49 141 210 193 261 295 340 319
Purse seine 54 46 462 24 213 458 323 828 700 726 661 153 887 490 1078 1197 408 0 0 2 1 0 0 2 0 0 42 49 11 24
Sport (HL+RR) 1 0 7 0 25 0 0 237 28 33 126 61 63 109 89 1 99 1 12 1 44 51 53 46 43 104 35 101 118 357
Traps 2504 1522 1365 1631 1630 1152 1921 3982 3586 3960 2996 3585 3235 2116 1978 2408 2895 3788 3166 3164 2292 2137 2311 2564 2376 2905 2716 3363 4258 4594
MED Bait boat 25 148 158 48 0 206 5 4 1 4 38 28 1 9 17 5 0 0 0 38 1 0 2 2 9 25 0 50 56 2
Longline 1178 3057 3145 2470 6993 8469 9856 7313 4117 3338 3424 4144 3234 3484 3036 3427 3408 3269 2376 1344 1242 962 587 605 588 776 1523 1184 1517 1436
Other surf. 344 356 447 371 776 545 417 282 284 228 728 354 340 198 197 175 81 85 0 0 1 1 1 20 29 3 37 90 34 51
Purse seine 11797 13805 18580 20065 27948 23799 26021 24279 31792 33798 33237 33043 34044 37201 37869 36639 38363 48994 13540 11448 4986 4203 6172 7982 8184 9993 11315 14466 17119 17200
Sport (HL+RR) 1559 769 952 1238 2307 3562 2149 2340 1092 1533 1773 1167 1520 1404 1325 619 494 17 149 160 448 356 202 240 289 361 284 335 567 319
Traps 2382 1711 1152 749 1691 942 951 613 1074 852 739 1177 515 221 154 112 125 93 152 144 281 165 125 222 232 192 0 272 300 353
ATW Longline 741 903 689 712 539 491 545 382 764 915 858 610 729 186 644 425 565 420 606 366 529 743 478 470 498 553 562 559 664 675
Other surf. 536 578 509 406 307 384 429 293 342 279 283 201 107 139 97 89 85 63 78 121 107 147 117 121 119 138 93 123 7 168
Purse seine 384 237 300 295 301 249 245 250 249 248 275 196 208 265 32 178 4 28 0 11 0 0 2 29 38 34 0 0 0
Sport (HL+RR) 1004 1083 586 854 804 1114 1032 1181 1108 1125 1121 1650 2036 1399 1139 924 1005 1023 1134 1251 1009 888 917 692 810 1085 1204 1144 1263 1450
Traps 2 0 1 29 I 72 20 59 68 44 16 16 28 84 32 8 3 4 23 23 39 26 17 1 20 6 10 13 3 4
Discards ATE Longline 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 5 7 9
MED Purse seine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 12 9 1 2 4 5 6 4
Longline 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 9 0 0 0
ATW Longline 115 128 211 88 83 138 167 155 123 160 222 105 211 232 181 131 149 100 159 207 174 202 224 145 139 19 29 10 17 7
Other surf. 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 1 2 2
Purse seine 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 4 5 0 0 0
Sport (HL+RR) 0 0 0 0 0 0 0 14 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landings ATE CP  Cape Verde 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
China PR 0 0 0 0 0 0 0 0 85 103 80 68 39 19 41 24 42 72 119 42 38 36 36 38 37 45 54 64 kel 89
EU.Denmark 0 0 0 37 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
EU.Espafia 3830 2273 2318 4962 3137 3819 6186 9519 4565 4429 3493 3633 4089 2172 2801 3102 2339 3680 3536 2409 1550 1483 1329 1553 1282 1655 1986 2509 2489 2729
EU.France 510 565 894 1099 336 725 563 269 613 588 542 629 755 648 561 818 1218 629 253 366 228 135 148 223 212 254 343 350 461 462
EU.Germany 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.Ireland 0 0 0 0 0 0 0 14 21 52 22 8 15 3 1 1 2 1 1 1 2 4 10 13 19 14 32 16 17 6
EU.Netherlands 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 2 0 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 0 0 0 0 0 0 0
EU.Portugal 27 103 128 91 363 169 199 712 323 411 441 404 186 61 27 82 104 29 36 53 58 180 223 235 243 263 327 429 450 475
EU.Sweden 0 1 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.United Kingdom 0 0 0 0 0 1 0 1 1 12 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3 0 0
Guinea Ecuatorial 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 1 0 0 7
Guinée Rep. 0 0 0 0 330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Iceland 0 0 0 0 0 0 0 0 27 0 1 0 0 0 0 0 0 0 0 2 5 4 30 37 6 0 0
Japan 1464 2981 3350 2484 2075 3971 3341 2905 3195 2690 2895 2425 2536 2695 2015 2598 1896 1612 2351 1904 1155 1089 1093 1129 1134 1386 1578 1905 2262 2514
Korea Rep. 0 0 0 0 4 205 92 203 0 0 6 1 0 0 3 0 1 0 0 0 0 0 0 0 0 161 181 208 232
Maroc 408 531 562 415 720 678 1035 2068 2341 1591 2228 2497 2565 1795 1953 2389 1923 2418 1947 1909 1348 1055 990 960 959 1176 1433 1703 2164 2790
Norway 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 44 51 12 18
Panama 0 0 0 0 1 19 550 255 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Senegal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0
Sierra Leone 0 0 0 0 0 0 0 0 0 0 93 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NCC Chinese Taipei 0 0 0 6 20 4 61 226 350 222 144 304 158 0 0 10 4 0 0 0 0 0 0 0 0 0 0 0 0
NCO Faroe Islands 0 0 0 0 0 0 0 0 67 104 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ICCAT (RMA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0
NEI (ETRO) 4 4 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
NEI (Flag related) 0 85 144 223 68 189 71 208 66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Seychelles 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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1990 1991 1992 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

MED CP  Albania 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 9 34 40 47 56 100 156
Algerie 782 800 1104 1097 1560 156 638 829 1674 1760 2083 2098 2056 1504 1440 1500 1673 1489 1311 0 0 0 69 244 244 370 448 1038 1300 1437
China PR 0 0 0 0 97 137 93 49 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EU.Bulgaria 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.Croatia 0 1418 1076 1058 1410 1220 1360 1105 906 970 930 903 977 1139 828 1017 1022 825 834 619 389 371 369 384 385 456 515 630 738 817
EU.Cyprus 10 10 10 14 10 10 10 10 21 31 61 85 91 9 105 149 110 1 132 2 3 10 18 17 18 22 59 110 133 151
EU.Espafia 1822 1392 2165 2018 2741 4607 2588 2209 2000 2003 2772 2234 2215 2512 2353 2758 2689 2414 2465 1769 1056 942 1064 948 1164 1238 1467 1688 2706 2660
EU.France 4713 4620 7376 6995 11843 9604 9171 8235 7122 6156 6794 6167 5832 5859 6471 8638 7663 10200 2670 3087 1755 805 791 2191 2216 2565 3054 3661 4360 4919
EU.Greece 201 175 447 439 886 1004 874 1217 286 248 622 361 438 422 389 318 255 285 350 373 224 172 176 178 161 195 218 235 267 313
EU.Italy 4122 3787 5006 5379 6901 7076 10200 9619 4441 3283 3847 4383 4628 4981 4697 4853 4708 4638 2247 2749 1061 1783 1788 1938 1946 2273 2488 3196 3860 4286
EU.Malta 85 113 81 259 580 590 402 39% 409 449 378 224 244 258 264 350 270 334 296 316 136 142 137 155 160 182 212 261 308 338
EU.Portugal 62 240 211 164 306 313 274 37 54 76 61 64 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Egypt 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64 n 77 155 99 124 181
Iceland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0
Japan 172 85 123 793 536 813 765 185 361 381 136 152 390 316 638 378 556 466 80 18 0 0 0 0 0 0 0 0 0
Korea Rep. 0 0 0 0 684 458 591 410 66 0 0 0 0 0 700 1145 26 276 335 102 0 0 77 80 81 0 0 0 0
Libya 328 370 737 635 1422 1540 1388 1029 1331 1195 1549 1941 638 752 1300 1091 1327 1358 1318 1082 645 0 756 929 933 1153 1368 1631 1792
Maroc 1149 925 205 79 1092 1035 586 535 687 636 695 511 421 762 827 108 463 641 531 369 205 182 223 309 310 322 350 439 407 130
Panama 74 287 484 467 1499 1498 2850 236 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Syria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 41 0 34 0 0 0 0 40 47 57 66 2
Tunisie 406 1366 1195 2132 2773 1897 2393 2200 1745 2352 2184 2493 2528 791 2376 3249 2545 431 2679 1932 1042 852 1017 1057 1047 1248 1461 1755 2092 2380
Turkey 2059 2459 2817 3084 3466 4219 4616 5093 5899 1200 1070 2100 2300 3300 1075 990 806 918 879 665 409 519 536 551 555 1091 1324 1515 1284 1771

NCC Chinese Taipei 0 0 0 328 709 494 411 278 106 27 169 329 508 445 51 267 5 0 0 0 0 0 0 0 0 0 0 0 0
NCO ICCAT (RMA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 1 0 1 1 0
Israel 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (Flag related) 0 0 0 0 427 639 171 1058 761 78 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (combined) 360 1799 1398 0 73 211 0 101 1030 1995 109 571 508 610 709 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEI (inflated) 0 0 0 0 0 0 0 0 9471 16893 16458 15298 15880 18873 18376 14164 18343 28234 0 0 0 0 0 0 0 0 0 0 0
Serbia & Montenegro 0 0 0 0 0 2 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yugoslavia Fed. 940 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

ATW CP  Brazil 1 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Canada 438 485 443 459 392 576 597 503 595 576 549 524 604 557 537 600 733 491 575 530 505 474 417 480 463 531 466 4712 508 666
FR.St Pierre et Miquelon 0 0 0 0 0 0 0 0 0 1 0 0 3 1 10 5 0 4 3 2 8 0 0 0 0 9 0 0 0
Japan 550 688 512 581 427 387 436 322 691 365 492 506 575 57 470 265 376 277 492 162 353 578 289 317 302 347 345 346 406 406
Korea Rep. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 52 0 0 0 0 0 0 0 0 0 0 0 0
Mexico 2 9 15 17 4 23 19 2 8 14 29 10 12 22 9 10 14 7 7 10 14 14 51 23 51 53 55 34 80 39
Panama 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
Trinidad and Tobago 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
USA. 1636 1582 1085 1237 1163 1311 1285 1334 1235 1213 1212 1583 1840 1426 899 7 468 758 764 1068 803 738 713 502 667 877 1002 986 1013 1185
UK.Bermuda 0 0 0 0 0 1 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
UK.British Virgin Islands 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
UK. Turks and Caicos 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

NCC Chinese Taipei 0 0 0 0 0 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NCO Argentina 2 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
Cuba 0 0 0 0 0 0 0 0 0 0 0 0 74 11 19 27 19 0 0 0 0 0 0 0 0 0 0 0 0
Dominica 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
ICCAT (RMA) 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
NEI (ETRO) 24 23 17 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
NEI (Flag related) 0 0 0 0 0 0 0 0 0 429 270 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sta. Lucia 14 14 14 2 43 9 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discards ATE CP_ Japan 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 5 7 9

MED CP  Albania 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.Croatia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 5 2 2 4 5 6 4
EU.Espafia 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 9 0 0 0
Libya 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 4 0 0 0 0 0
Tunisie 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0
Turkey 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0

ATW CP  Canada 0 0 0 0 0 0 0 6 16 11 46 13 37 14 15 0 2 0 1 3 25 36 17 0 0 3 8 1 3 3
Japan 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Mexico 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 0 0 0 0
U.S.A. 115 128 211 88 83 138 171 155 110 149 176 98 174 218 167 131 147 100 158 204 150 166 206 159 143 22 24 10 15 6
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BFTW-Table 1. Kobe Il matrix giving the probability that the fishing mortality rate (F) will be less than the
F reference point (F<Foi, overfishing not occurring) over the next three years for alternative constant
annual catches, based on results from the 2020 VPA and Stock Synthesis (combined as indicated in the main
text).

TAC 2021 2022 2023

100%
98%
91%

89%
85%
82%

17500 67% 48% 35%
1800 57% 37% 27%
1850 46% 28% 21%
1900 38% 23% 17%
1950 29% 17% 13%
2000 23% 14% 12%
2250 9% 6% 6%
2350 6% 5% 4%
2500 4% 2% 2%
2750 1% 1% 0%
3000 0% 0% 0%
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BFTW-Table 2. Relative change in total stock biomass relative to 2017 under alternative closest catch
scenarios to 2350 t from the 2017 assessment (top rows) and depletion relative to 2017 from the 2020
assessments projected with either the realized or assumed TAC for 2018-2020, showing that the stock is
now more depleted than original predicted. For both the 2017 and 2020 models, Stock Synthesis biomass
is biomass as the beginning of the year and VPA represents mid-year biomass. For the 2020 model, Stock
Synthesis and VPA projections come from averaging the deterministic model runs for 2 recruitment and 2
maturity specifications.

TAC 2018 2019 2020
2017 model 2250 -1.7% -4.0% -7.2%
2017 model 2500 -1.7% -4.8% -8.7%

Realized or
assumed TAC 2027 2350 2350

2020 model -2.6% -6.2% -11.7%

BFTW-Table 3. Percentage change in total stock biomass at the middle of the year relative to 2020 under
alternative constant catch scenarios from the 2020 assessment, based on the projections from Stock
Synthesis and VPA, averaged across 2 recruitment and 2 maturity specifications. Stock Synthesis and VPA
projections come from averaging the deterministic model runs.

Catch 2021 2022 2023
1000 -4% -4% -4%
1250 -4% -6% -7%
1500 -5% -7% -10%

1550 -4.7% -7.6%  -10.1%
1600 -4.8% -7.9% -10.7%
1650 -4.9% -8.2% -11.2%
1700 -5.1% -8.5% -11.7%
1750 -5.2% -88% -12.2%
1800 -5.3% -9.1% -12.7%
1850 -5.4% -9.4% -13.3%
1900 -5.5% -9.8% -13.8%
1950 -5.6% -10.1% -14.3%
2000 -5.7% -10.4% -14.8%
2250 -6.2%  -12.0% -17.4%
2350 -6.4% -12.6% -18.5%
2500 -6.8% -13.5% -20.0%
2750 -7.3%  -151%  -22.7%
3000 -7.9% -16.7% -25.3%
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BFTW-Table 4. Scenarios for three-year TAC advice. Predicted yield (t), total stock biomass (t), % total biomass change from 2020 and probability of not overfishing,
by management scenario averaged across both VPA and Stock Synthesis. Scenarios 1 and 2 come from an approximation of a 50 and 60% probability of not overfishing
in each year but did not quite achieve the desired intent in the time available. All TAC scenarios reflect running projections with the prescribed TAC to accurately
estimate probabilities resulting from having taken the previous year’s TAC shown below.

Management Scenario Predicted Yield (t) Predicted (mid-year) Percent Change in Total Probability of Not
Total Biomass (t) Biomass (mid-year) from Overfishing
2020

2021 2022 2023 | 2021 2022 2023 | 2021 2022 2023 | 2021 2022 2023

1. Approximate 50% Probability of
Not Overfishing or approximate 1831 1738 1678 | 22918 22000 21218 | -5.3% -9.1% -124%| 49% 46% 44%

Constant F=Fo.1

2. Approximate 60% Probability 1785 1684 1633 | 22940 22072 21342 | -52% -88% -11.8%| 58% 58%  54%
Not Overfishing

3. Rollover in 2021 to F=Fo1 2350 1685 1632 | 22647 21506 20778 | -6.4% -11.2% -142%| 6% 50%  48%
4. 255 mt step 2021 -2023 2095 1840 1585 | 22780 21681 20900 | -59% -104% -13.7%| 15% 27% 56%
5.1630 t constant 1630 1630 1630 | 23021 22257 21551 | -49% -81% -11.0%| 83% 71% 61%
6. 1680 t constant 1680 1680 1680 | 22995 22181 21424 | -5.0% -84% -115%| 78% 61% 50%
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BFTW-Figure 1. Historical catches of western bluefin tuna: (a) by gear type and (b) TACs agreed by the

Commission (which are shown for comparison).
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BFTW-Figure 2. Indices of relative abundance for western bluefin tuna. Indices denoted with “*” represent
revised indices rather than strict updates of indices used in the 2017 stock assessment. Indices denoted
with an “s” were used in Stock Synthesis and indices with a “v” were used in VPA. The Canadian Acoustic
index data point for 2018 was not used in the assessment models.
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BFTW-Figure 3. Fishing mortality relative to the Fo1reference point as estimated by VPA (red) and Stock
Synthesis (blue) for the 2020 assessment. The 80% confidence intervals are indicated with dashed lines.
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BFTW-Figure 4. Estimates of (a) total stock biomass for 1950-2018 and (b) for 2000-2018, and (c)
recruitment for 1950-2018 and (d) for 2000-2018 for the base VPA (red) and Stock Synthesis (blue) models
from the 2020 assessment. The 80% confidence intervals are indicated with dashed lines. For VPA
recruitment estimates for the recent years (e.g. 2014-2018) have been replaced by the values obtained from
the recruitment specifications (average with autocorrelation).
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BFTW-Figure 6. Projected total stock biomass (mt) of bluefin tuna in the West Atlantic under alternative
constant catch scenarios, averaged across both recruitment and maturity specifications and both Stock
Synthesis and VPA. The deterministic model runs are averaged across all scenarios. (a) Upper panel: 1974-
2023, (b) lower panel: zoomed in to 2013 to 2023.
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5.3 SWO-MED - MEDITERRANEAN SWORDFISH

In 2019 the Mediterranean swordfish landings were the lowest observed since the full development of the
fisheries in the mid-1980s. The most recent assessment of the stock was conducted in 2020, making use of
the available catch, effort and size information through 2018. The present report summarizes assessment
results and readers interested in more detailed information on the state of the stock should consult the
report stock assessment session (Anon. 2020b).

SWO-MED-1. Biology

Research results based on genetic studies have demonstrated that Mediterranean swordfish compose a
unique stock separated from the Atlantic ones, although there is incomplete information on stock mixing
and boundaries. Although mixing between stocks is believed to be low, past biological, genetic and tagging
studies have suggested the possible occurrence of mixing between the Mediterranean and North Atlantic
stocks, but further studies need to identify the degree of mixing. A brief review of past tagging experiments
indicated that the existing results cannot provide robust information about mixing patterns and confirmed
that further work is needed on this aspect.

According to previous knowledge, the Mediterranean swordfish have different biological characteristics
compared to the Atlantic stocks. The growth parameters are different, and the sexual maturity is reached at
younger ages than in the Atlantic.

In the western Mediterranean, mature females as small as 110 cm LJFL have been observed and the
estimated size at which 50% (L50) of the female population is mature occurs at 142.2 cm. According to the
growth curves used by the SCRS, these two sizes correspond to 2 and 3.5 year-old fish, respectively. An
even lower L50 size for females has been estimated for the central Mediterranean, even though further
confirmation is needed. Males reach sexual maturity at smaller sizes and mature specimens have been found
at about 90 cm LJFL. Research on this aspect is on-going in the frame of the ICCAT swordfish project.

SWO-MED-2. Fishery indicators

Mediterranean swordfish landings showed an upward trend from 1965-1988, reaching a peak of 20,365 t
(SWO-MED-Table 1, SWO-MED-Figure 1). The sharp increase between 1983 and 1988 may be partially
attributed to improvement in the national systems for collecting catch statistics; thus, earlier catches may
be higher than those appearing in Task I tables. Since 1988 and up to 2011, the reported landings of
swordfish in the Mediterranean Sea have declined fluctuating mostly between 12,000 to 16,000 t. In the last
eight years (2012-2019), following the implementation of the three-month fishery closure and the
establishment of the list of authorized vessels, overall nominal fishing effort has been decreased and catches
are less than 10,000 t. In general, these catch levels are relatively high and similar to those of bigger areas
such as the North Atlantic. Updated information on Mediterranean swordfish catch by gear type is provided
in SWO-MED-Table 1 and SWO-MED-Figure 1.

The Task 1 removals, including estimates of dead discards for 2018 that was used in the assessment was
8,677 t, which is the lowest annual catches since 1972. The biggest producers in the recent years of the
assessment (2008-2018) are EU-Italy (40%), EU-Spain (15%), EU-Greece (9%), Morocco (11%), Tunisia
(11%) and Algeria (5%). Also, EU-Cyprus, EU-Malta and Turkey have fisheries targeting swordfish in the
Mediterranean. Minor catches of swordfish have also been reported by EU-Croatia, EU-France, Japan, and
Libya.

In recent years (2008-2019), the main fishing gears used are longlines (on average, representing around
96% of the annual catches) and gillnets. Since 2003, gillnets have been gradually eliminated following ICCAT
recommendations for a general ban of driftnets in the Mediterranean. Minor catches are also reported from
harpoon, trap and fisheries targeting other large pelagic species (e.g. albacore). From 1999 a deep longline
(100-600 m depth; mesopelagic longline) gear has been gradually introduced and nowadays has partially
replaced the surface longline gears in several Italian, French and Spanish swordfish fleets. This is
particularly noteworthy, as these fisheries are among the largest within the stock area, and the changes
have implications for the use of catch rates as indices of abundance in the stock assessments.
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Standardised CPUE series from different longline fisheries targeting swordfish that were used in the 2020
stock assessment session, do not show a consistent pattern but most of them indicate declining trends in
the most recent years. It should be noted that CPUE series did not cover the earlier years of the reported
landings. No trend over the past 30 years was identified regarding the mean fish weight in the catches, but
it should be noted that the volume of undersized discards in the Task 1 data may be underestimated in the
last decade (SWO-MED-Figure 2).

SWO-MED-3. State of the stocks

Since the 2016 assessment, there have been several changes both in fisheries operations and in the data
available as input to the assessment models, which have undergone substantial revisions and the
integration of new information. In addition, in 2020 stock assessment a Bayesian surplus production model,
using a long series of data (1950 - 2018), was examined and was chosen for providing the scientific advice
for the Mediterranean swordfish stock. Until 2016, advice was based on age structured models which were
re-examined again. However, due to lack of indices of abundance for the earlier period, the input data for
the age-structured models started in 1985, when the stock was already under high exploitation. From the
age-structured models it was estimated that the stock was already overfished in 1985, although total
catches had never exceeded MSY estimates from either age-structured or surplus production models prior
to 1985. This was considered biologically implausible and it was deduced that these models were unable to
properly estimate stock productivity due to data limitations (insufficient data series).

Under different assumptions about reporting levels of undersized fish in the catch, age-structured analysis
including data from 1985-2018 indicated that current SSB levels are much lower than those in the 80s, while
recruitment shows a declining trend in the last decade. Due to limited data for the earlier period of the
fishery (See data catalogue in the 2020 Mediterranean swordfish stock assessment meeting report (Anon
2020), Table 2), the age structured analysis failed to provide reliable estimates of stock productivity, and
conclusions on the state of the stock were based on the surplus production model approach.

Results of the Bayesian surplus production model that used the whole catch series from 1950 to 2018,
assuming also discard under-reporting in the last decade, indicated that stock biomass started declining
from 1970 onwards, while fishing mortality starting exceeding Fusy in the late 1980’s when catches peaked
(SWO-MED-Figure 3). The stock became overfished in the early 1990’s following the full development of
the fishery and the relatively high catches observed in middle-late 1980’s. The analysis concluded that there
is a 41.1% probability that the stock is overfished and overfishing is still occurring (red) and a 45.6%
probability that the stock is overfished but overfishing is not occurring (yellow) (SWO-MED-Figure 4).

The Committee again noted the large catches of swordfish less than 4 years old and the relatively low
number of large individuals in the catches. Fish less than four years old usually represent more than 70%
of the total yearly catches in terms of numbers.

SWO-MED-4. Outlook

The assessment of Mediterranean swordfish indicates that the stock is most likely overfished and current
fishing mortality is just below Fumsy levels. The stock has been in overfished state since the early 1990s
because of the large catches in the 1980s and the selection pattern which captures many immature fish.
Current catches are dominated, in terms of number, by fish less than 4 years old and the highest fishing
mortality is corresponding to fish of age 3. Additionally, estimated recruitment has been declining for the
last 10 years.

Projections of different catch levels, based on the output of the production model assessment indicate that
TAC equal to 10,000 t would result in stock rebuilding with a 60% probability by the end of the projections
period (2028). Projections were not carried out beyond 2028 due to uncertainty with the models.
Probabilities increase if lower TACs are adopted. Projection results are summarized in SWO-MED-Figure
5 and SWO-MED-Table 2. It should be noted, however, that these projection estimates are based on the
assumption that future stock productivity will be around the average of the whole studied period. The
declining recruitment in the most recent years, may indicate that stock productivity has decreased and in
that case stock projections may be optimistic and should be interpreted with caution.
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SWO-MED-5. Effect of current regulations

ICCAT imposed a Mediterranean-wide one-month fishery closure for all gears targeting swordfish in 2008,
followed by a two-month closure since 2009. Through Recommendations 11-03 and 13-04 the Commission
has adopted additional management measures intended to bring the stock back to levels that are consistent
with the ICCAT Convention objective. Those measures include an additional one-month closure
accompanied by minimum catching size regulations, a list of authorized vessels, specifications on the
technical characteristics of the longline gear, and onboard domestic observers on a given percentage of
longline vessels. Recently, through Rec. 16-05, which replaced Rec. 13-04, a 15-year recovery plan has been
adopted. In addition, increased catching size, and fishing capacity limitations were established,
accompanied by TACs (10,500 tin 2017 Rec. 16-05, with a 3% annual reduction over the period 2018-2022)
and a seasonal closure of the albacore fishery to reduce juvenile swordfish by-catches. The European Union
introduced a driftnet ban for highly migratory species in 2002 and in 2003 ICCAT adopted a
recommendation for a general ban of this gear in the Mediterranean [Rec. 03-04]. Rec. 04-12 forbids the use
of various types of nets and longlines for sport and recreational fishing for tuna and tuna-like species in the
Mediterranean.

After the adoption of the aforementioned ICCAT Recommendations, reported catches have decreased
significantly from the 2000s’ level, making the catches of the period 2012-2019 among the lowest of the last
three decades. In addition, reported catches of undersized swordfish have also decreased more than 50%,
compared with the levels of the decade of 2000s. Importantly, based on observations onboard, the recent
increase of the minimum catching size from 90 to 100 cm has resulted in discard increases (up to 600%) in
some fisheries. Both hooking and post-release mortality are unknown for this stock. However, for the
Atlantic very high values of hooking mortality (ranging between 78-88%) have been reported for swordfish
less than 125 c¢cm LJFL, and it is possible that similar high values also occur in the Mediterranean. The
Committee showed concern that such discards are not being fully reported and reiterated that all dead
discards should be reported in Task I NC for all fisheries. Additionally, they should be included in the
analysis of CPUE data trends. The additional measures foreseen under Rec. 16-05 have only recently been
adopted and their effects cannot be fully evaluated.

SWO-MED-6. Management recommendations

Over the last 50 years stock biomass shows declining trends, starting with the period around 1970-1990,
when the fishery was in a strong developing phase. In the following period until about 2010, declining trends
were rather modest accompanied by small-scale fluctuations. In the most recent period, the stock biomass
has continued to decline. As expected, fishing mortality followed an opposite trend with sharper increases
during the 1980s. Current stock biomass is about 30% lower than that corresponding to MSY, while fishing
mortality is around Fumsy. According to the Commission objectives the stock requires rebuilding and relevant
scenarios were simulated assuming different levels of TACs. Analysis indicated that the probability of stock
rebuilding by the end of the projection period (2028) is 60% if a TAC equal to 10,000 t is implemented. The
probability increases if lower TACs levels are selected. As there are uncertainties on stock productivity,
these estimates may be optimistic and should be interpreted with caution.

The Committee noted that since the establishment of minimum catching sizes, particularly after the recent
size increase imposed through Rec. 16-05 the discard levels of undersized swordfish are increasing at least
for certain fisheries and are largely dead. However, discards are not being reported for all fleets. Though an
attempt has been made to statistically estimate discard levels and consider them in stock assessment
models, the real volume of total discards is unknown due to this under-reporting. Such under-reporting
leads to false estimates of the overall catch volume and consequently bias stock status estimates and
projections of future stock size under different management measures.
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MEDITERRANEAN SWORDFISH SUMMARY

Maximum Sustainable Yield 13,325t(10,899 - 17,346 t)!
Current (2019) Yield 8,150t
Bumsy 71,319t (42,562 - 113,758)1
Fumsy 0.19 (0.12 - 0.34)t
Relative Biomass (B2o1s/Bwmsy) 0.72 (0.38 - 1.29)!
Relative Fishing Mortality (Fzo18/Fmsy) 0.93 (0.42 - 1.68)!
Stock Status (2018) Overfished: Yes

Overfishing: No
Management Measures in Effect: Driftnet ban [Rec. 03-04]

Three-month fishery closure, gear specifications
(number and size of hooks and length of gear), minimum
catching size regulations, list of authorized vessels,
fishing capacity restrictions, domestic observers
onboard on longlines.

TAC [Rec. 16-05]: 10,500 t in 2017, 10,185 t in 2018,
9,8791in 2019, 9,583 in 2020, 9,296 in 2021 and 9,017 in
2022,

195% credibility intervals of 30,000 MCMC iterations from Bayesian surplus production models
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SWO-MED-Table 1. Estimated catches (t) of swordfish (Xiphias gladius) in the Mediterranean by gear and flag. Longline dead discards of Algeria, EU-Italy, Maroc,
Tunisia and Turkey (2008-2018) were estimated by the SG-SWO (Anon, 2020b). These discards represent about 20% of the total catches in 2018 and were not

estimated for 2019. The estimation method is detailed in the assessment report (Anon 2020b).
1990 1991 1992 1093 1994 1995 1996 1097 1998 1999 2000 2001 2002 20032004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
TOTAL MED 16018 15746 14709 13265 16082 13015 12053 14693 14369 13699 15569 15006 12814 15694 14405 14622 14915 14227 13683 13235 14754 12640 11046 10070 10969 11983 12300 10390 8677 8150
Landings Longline 7346 7365 7631 7377 8985 6319 5884 5380 6674 6223 7120 7498 8042 10748 10877 10054 11323 11113 11479 11020 11018 10288 9131 9047 9718 10675 10878 8345 6934 805
Other surf. 8671 8381 7078 5888 7097 6696 6169 9304 7695 7476 8440 7508 4772 4945 3519 3555 3576 3094 658 819 1347 1162 782 49 83 78 53 57 61 45
Discards Longline 00 0 _ 0 0 0 0 0 0 0 0 0 0 0 9 113 16 19 1546 13% 1488 1191 1133 973 1168 1230 1369 1988 1682 89
Landings CP  Albania 0 0 0 0 0 0 13 13 13 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Algerie 712 562 395 562 600 807 807 807 85 709 816 108l 814 665 564 635 702 601 802 468 459 216 387 403 557 568 67 550 528 517
EU.Croatia o 0o o o o0 ©0 0 0 1 2 ©0 0 0 o0 ©0 ©0 0 0 4 3 6 6 4 10 1 10 25 20 28 33
EU.Cyprus 173 162 56 116 159 89 40 51 61 92 82 135 104 47 49 53 43 67 67 38 31 35 35 51 59 54 53 50 45 24
EU.Espafia 1523 1171 822 1358 1503 1379 1186 1264 1443 906 1436 1484 1498 1226 951 910 1462 1697 2095 2000 1792 1744 1591 1607 2073 2283 1733 1487 1387 1460
EU.France 0 0 0 0 0 0 0 0 0 0 0 12 27 20 19 22 20 14 14 16 78 81 12 66 127 182 179 113 86 71
EUGreece 1344 1904 1456 1568 2520 O74 1237 750 1650 1520 1960 1730 1680 1230 1120 1311 1358 1887 962 1132 1494 1306 877 1731 1344 761 761 392 350 745
EU.ltaly 9101 8538 7505 6330 7765 7310 5286 6104 6104 6312 7515 6388 35390 8395 6942 7460 7626 6518 4549 5016 6022 5274 4574 2862 3393 4272 3946 2987 1779 2473
EU.Malta 135 129 85 91 47 72 72 100 153 187 175 102 257 163 195 362 239 213 260 266 423 532 503 460 376 489 410 330 308 407
EU.Portugal o 0o o o o ©0 00 0 o O 13 145 8§ 1 10 14 1B 0 O O ©0 0 0 0 0O ©0 0 0 0
Egypt o o o o o0 ©0 ©0 0 o O ©0 0 0 0o O ©0 0 0 0o O ©0 0 0 1 0 0 0 0 0
Japan 2 1 2 4 2 4 5 5 7 4 2 1 1 0 2 4 0o 3 1 1 0 0 ©0O 0 0 0O 0 0 0
Korea Rep. 0 0 0 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
Libya o 0o o o o ©0 00 0 1 o 8 6 0 1 2 0 1B 0 0 0 ©0 0 0 0 0 55 90 30 70
Maroc 1249 1706 2692 2589 2654 1696 2734 4900 3228 3238 2708 3026 3379 3300 3253 2523 2058 1722 1957 1587 1610 1027 802 770 770 480 1110 1000 1013 982
Syria o o o o0 o ©o0 ©0 0 o ©0 ©0 ©0 0 0O O OO 0 3 28 0 ©0 0 9 4 0 O 0 0 0
Tunisie 176 181 178 354 298 378 352 346 414 468 483 567 1138 288 791 791 949 1024 1011 1012 1016 1040 1038 1036 1030 1034 1007 1003 974 934
Turkey 243 100 136 292 533 306 320 350 450 230 370 360 370 350 386 425 410 423 386 301 334 190 80 97 56 35 77 441 47 414
NCC ChineseTaipei 0 0 0 1 1 1 1 3 o 0 0 0 0 0o 0 0 0 0 0o 0 0 0 _ 0 0o 0 0 0 0 o
NCO NEI(MED) _ 1360 1292 1292 _©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 o0
Discards CP  Algerie 0 0 0 o0 o 0 0 0 o0 o 0 0 0 0 o 0 0 0 155 102 10 42 78 8 145 147 176 205 197
EU.Espaffa o 0o o o o0 ©0 ©0 O O ©o ©0 ©0 0 o0 O0 ©0 0 0 0o ©0 ©0 0 0 0 O 7 0 0 8 8
EU.Greece o o o o0 o ©0 O 0O o ©0o ©0 ©0 0 o0 9 113 16 19 27 0 ©0 0 0 0 0 ©0 0 0 0
EU.ltaly 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 724 751 817 734 618 456 538 670 623 907 535
Maroc o o 00 0o o o0 ©0 0 0 0 ©0o ©0 0 0 0 0 0 0 33 208 301 160 201 193 198 123 285 350 355
Tunisie o o 0o 0o o o0 ©0 0 0 0O ©0 0 0 0 0 0 0 0 21 21 22 227 21 26 212 213 266 374 364
Turkey o 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 0 0 0 55 4 48 27 10 14 16 10 20 15 148
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SWO-MED-Table 2. Estimated probabilities of the Mediterranean swordfish stock (a) being below Fusy
(overfishing not occurring), (b) above Busy (not overfished) and (c) above Busy and below Fusy (green zone)
for a range of fixed total catches (0 - 15,000 t) over the projection horizon 2021-2028 based on joint
projection MCMC posteriors of JABBA model runs (‘Reference’ and ‘ASEM’ models).

a) Probability that F < Fusy

TAC | Year
100 100 100

84 37 90

83

49

47

11500 45 47

11750 43 45 48

12000 41 43 44 46 47 48 49 50
12250 39 40 42 43 44 45 45 48
12500 37 38 39 40 4 42 42 43
12750 35 36 37 38 38 39 39 40
13000 33 34 35 35 36 36 36 36
14000 27 27 27 26 26 26 26 25
15000 22 21 20 20 19 18 18 17

b) Probability that B = Bmsy

TAC | Year
0

7000

8000

8000

10000

10250

10500

10750

11000

11250

11500 3 34 37 39 42 44 45 47
11750 il 34 36 38 40 42 43 45
12000 k)l 33 35 37 39 41 42 43
12250 k]| 33 35 36 37 38 39 40
12500 3 32 33 35 36 37 38 38
12750 k)l 32 33 34 35 35 36 36
13000 £l 32 33 33 34 34 34 34
14000 3 30 30 29 29 28 28 27
15000 3 29 27 26 24 23 22 21
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c) Probability that F<SFMSY and B=BMSY

TAC | Year
0
7000
8000
9000
10000
10250
10500

10750

11000

11250

11500

11750
12000
12250
12500
12750
13000
14000 25 25 25 25 25 25 25 24
15000 21 20 20 19 18 18 17 17
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SWO-MED-Figure 1. Estimates of Task I swordfish catches (t) in the Mediterranean by major gear types,
for the period 1950-2019, and corresponding annual TACs since 2017 [Rec .16-05].

SWO-M: T1NC (Task 1 nominal catches) ' Dead discards (LL)
Landings (others)
| andings (LL)
e Total catches (SA2016)
mmm Tootal catches (SA2020)

25000 -

20000 4

15000 A

10000 A

5000 1

1950
1952
1954
1956
1958
1960
1962
1964
1966
1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018

year

SWO-MED-Figure 2. SWO-M total nominal catches (T1NC, t) by year, showing total landings (LL and other
gears) and dead discards (reported and estimated in SCRS/2020/028). The total catches used in the 2016
stocks assessment (SA2016) is shown for comparative purposes.
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SWO-MED-Figure 3. Trends in biomass and fishing mortality (upper panels) and biomass relative to Busy
(B/Bumsy) and fishing mortality relative to Fusy (F/Fusy) (bottom panels) for each scenario from the Bayesian
state-space surplus production model fits to Mediterranean swordfish.

F/Fusy

0.0 05 10 15 20 25
B/Busy

SWO-MED-Figure 4. Kobe phase plot showing the combined posteriors of Bzois/Busy and Fzo1s/Fusy
presented in the form of joint MCMC posteriors of JABBA model runs for Mediterranean swordfish. The
probability of posterior points falling within each quadrant is indicated in the pie chart.
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B/Busy

0
7000
8000
8000
10000
T T T T T T :gégg
2018 2020 2022 2024 2026 2028 10750
11000
11250
11500
11730
12000
12250
12500
12750
13000
14000
15000

0.0

FiFusy
1.0 1.5 2.0

0.5

0.0

2018 2020 2022 2024 2026 2028
Years

SWO-MED-Figure 5. Trends of projected relative stock biomass (at begin of year, upper panel, B/Bwmsy) and
fishing mortality (at end of year, bottom panel, F/Fumsy) of Mediterranean swordfish under different TAC
scenarios (0 - 15,000 t), based upon the combined projections of JABBA model runs. Each line represents
the median of 30000 MCMC iterations by projected year.
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5.4 POR - PORBEAGLE

The latest information on the status of the porbeagle (Lamna nasus) stock is available in the SCRS 2020 report
of the stock assessment meeting of the species (Anon. 2020c).

POR-1. Biology

A great variety of shark species are found within the ICCAT Convention area, from coastal to oceanic species.
Biological strategies of these sharks are very diverse and are adapted to the needs within their respective
ecosystems where they occupy a very high position in the trophic chain as active predators. Therefore,
generalization as regards to the biology of these very diverse species results in inevitable inaccuracies, as
would occur for teleosts. To date, ICCAT has prioritized the biological study and assessment of the major
sharks of the epipelagic system as these species are more susceptible to being caught as by-catch by oceanic
fleets targeting tuna and tuna-like species. Among these shark species there are some of special prevalence
and with an extensive geographical distribution within the oceanic-epipelagic ecosystem, such as the blue
shark and shortfin mako shark, and others with less or even limited prevalence, such as porbeagle,
hammerhead sharks, thresher sharks, and white sharks.

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

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

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

and SE) are considered for catch data reporting purposes in the South Atlantic (POR-Table 1 and POR
Figure 1).
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Few CPUE series were presented during the 2020 porbeagle assessment as management measures led to
changes in the fishery that resulted in lack of sufficient data on Porbeagle catch rates or changes in
management that could not be accounted for in the CPUE standardization procedure.

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

POR-3. State of the stocks

Due to changes in management practices that would have affected the development of CPUE series and
potentially length composition data, in 2020 the Committee was constrained to use non-traditional stock
assessment methods. Overfished stock status could only be determined for the NW stock and overfishing
stock status; for the combined stocks in the North Atlantic and the South Atlantic. The Committee did not
attempt to formally assess the NE stock as it will be assessed by the ICES WGEF (Working Group of
Elasmobranch Fishes) in 2021-2022.

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

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

An equal mix of annual and biennial reproduction was considered the most likely scenario for the porbeagle
population in the NW Atlantic so these productivity assumptions were used for the base case formulation
of the ICM. Two alternate parameterizations of the ICM were evaluated to determine the model's sensitivity
to life history assumptions as well as to the assumed population size in 2018. The first sensitivity analysis
assumed a reproductive periodicity of only one year (annual reproduction), consistent with productivity
assumptions in the 2009 assessment. The second assumed larger population size in 2018, so that predicted
abundance in 2009 matched the value of 200,000 animals from the Canadian Statistical-Catch-at-Age model
presented at the 2009 assessment. In all formulations, the stock was predicted to be overfished in 2018
with > 70% probability, even though abundance has been increasing since 2001. The scenarios differed in
how far 2018 abundance was below the MSY proxy for biomass, with both sensitivity analyses suggesting
that the population was closer to the reference point. The base case formulation of the ICM estimated
biomass in 2018 to be 57% of the MSY proxy reference point (353,000 animals), giving a 98% probability
of the stock being overfished.
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Due to a lack of reporting, the magnitude of dead discards remains uncertain and post-release mortalities
are not incorporated in this assessment, so there remains considerable uncertainty in the assessment of
status. If actual total removals (unreported landings, dead discards, and post-release mortalities) do not
largely exceed what has been estimated, then with the large reduction in recent reported removals, the
committee considers it unlikely that the stock is undergoing overfishing; but it considers that the stock
remains overfished.

The Northeast Atlantic stock has the longest history of commercial exploitation. A lack of CPUE data for the
peak of the fishery adds considerable uncertainty in identifying the status relative to virgin biomass.
Exploratory assessments indicate that 2008 biomass is below Bmsy and that recent (2008) fishing mortality
is near or above Fusy (POR-Figure 2). Recovery of this stock to Busy under no fishing mortality is estimated
to take ca. 15-34 years. The 2009 EU TAC of 436 t in effect for the Northeast Atlantic may have allowed the
stock to remain stable, at its depleted biomass level, under most credible model scenarios. Since 2010 the
EU TAC has been set at zero.

POR-4. Outlook

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

POR-5. Effect of current regulations

In 2013 Uruguay prohibited retention of porbeagle sharks and Canadian directed fisheries for porbeagle
have also been closed since 2013. The other main porbeagle directed fishery in the North Atlantic (EU)
ceased operations in 2010. Estimated catches (including landings and dead discards) for the NE stock have
steadily decreased since the species became prohibited in 2010 (21 t) to 0 t in 2019; for the NW stock
catches of 284 t were estimated for 2013 but have decreased to 28 t in 2019; catches for the SE and SW
stocks are insignificant (< 4 t annually) since 2015. However, the Committee noted that these catches likely
significantly underestimate total removals because they do not include dead discards in many cases and
post-release mortality of live releases in all cases. Furthermore, the magnitude of porbeagle removals in
non-ICCAT coastal fisheries is unknown but likely high (POR-Figure 1).

The proportion of catches released alive has increased since 2015 following the implementation of Rec 15-
06, which obligates that CPCs require their vessels to promptly release unharmed, to the extent practicable,
porbeagle sharks caught in association with ICCAT fisheries when brought alive alongside for taking on
board the vessel.

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

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

POR-6. Management recommendations

The Committee recommends that the Commission work with countries catching porbeagle and relevant
RFMOs to ensure recovery of North Atlantic porbeagle stocks (e.g. ICES, NAFO). In particular, porbeagle
fishing mortality should be kept at levels in line with scientific advice and with removals not exceeding the
current level. New targeted porbeagle fisheries should be prevented, porbeagles retrieved alive should be
released following best handling practices to increase survivorship, and all catches should be reported.

63



2020 ADVICE TO THE COMMISSION

Management measures and data collection should be harmonized as much as possible among all relevant
RFMOs dealing with these stocks, and ICCAT should facilitate appropriate communication.

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

a. Only 1 CPC has reported live discards of porbeagle. The Committee underlines that the reporting and
quantification of live discards is critical, especially for a stock where all live animals must be released
(Rec. 15-06); the Commission should find ways to encourage improved reporting of live discards.

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

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

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

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

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

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

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

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

Yield (2019) 281!
Relative Biomass Bz018/Bmsy 0.572
Relative Fishing Mortality Fusy 0.0493

rF2010-2018/Fmsy ~ 0.4133

Stock Status (2018) Overfished Yes
Overfishing Not likely

Management Measures in Effect Rec. 15-06

L Estimated catch for the Northwest stock as of 3 September 2020. Catch does not include all dead discards and includes no mortalities
resulting from live releases.

2 Value obtained with the ICM model. The reference point used (SPRwmer) is a proxy for Busy.

3 Value obtained with the SAFE approach for the North Atlantic.

NORTHEAST ATLANTIC PORBEAGLE SUMMARY

Yield (2019) 0t
Relative Biomass B200s/Bmsy 0.09-1.932
Relative Fishing Mortality Fusy 0.02-0.033

F2008/ Fmsy 0.04-3.454
Stock Status (2008) Overfished Yes

Overfishing No

Management Measures in Effect Rec. 15-06

1 Estimated catch for the Northeast stock as of 3 September 2020. Catch does not include all dead discards and includes no mortalities

resulting from live releases.

2 Range obtained from BSP (high) and ASPM (low) models. Value from ASPM model is SSB/SSBwmsy. The value of 1.93 from the BSP
corresponds to a biologically unrealistic scenario; all results from the other BSP scenarios ranged from 0.29 to 1.05.

3 Range obtained from the BSP and ASPM models (low and high for both models).

4 Range obtained from BSP (low) and ASPM (high) models. The value of 0.04 from the BSP corresponds to a biologically unrealistic
scenario; all results from the BSP scenarios ranged from 0.70 to 1.26.

SOUTH ATLANTIC PORBEAGLE SUMMARY

Yield (2019) 0tt
Relative Biomass Bzo18/Bmsy Unknown
Relative Fishing Mortality Fusy 0.0622

F2010-2018/Fmsy ~ 0-1132
Stock Status (2018) Overfished Undetermined
Overfishing Not likely

Management Measures in Effect Rec. 15-06

1 Sum of the estimated catch for the Southwest and Southeast Atlantic stock areas as of 3 September 2020. Catch does not include all
dead discards and includes no mortalities resulting from live releases.
2 Value obtained with the SAFE approach for the South Atlantic.
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POR-Table 1. Estimated catches (t) of porbeagle (Lamna nasus) by area, gear and flag.

2020 ADVICE TO THE COMMISSION

1990 1991 1992 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
TOTAL 1702 2311 3043 2465 3054 2343 1971 2055 1779 1649 1769 1223 1075 887 954 740 642 671 619 496 152 121 225 323 78 104 41 48 27 29
ANE 679 467 637 777 1045 749 428 444 371 424 567 506 610 527 578 367 302 421 391 349 21 14 25 10 5 8 9 8 4 0
ANW 696 1586 2021 1475 1726 1424 1212 1432 1144 1047 988 574 282 164 264 237 217 101 141 84 114 85 162 284 35 93 30 39 19 28

ASE 0 0 0 0 0 0 3 19 1 6 0 1 1 9 3 1 0 5 30 37 6 7 26 29 38 3 1 0 4
ASW 328 256 385 213 284 170 327 159 261 172 214 141 181 187 105 133 122 143 55 26 10 14 12 0 0 0 0 0 0 0
MED 0 1 0 0 0 0 1 0 1 0 1 1 0 0 3 2 1 0 2 1 1 0 1 0 0 0 1 1 0 0
Landings ANE Longline 28 48 15 23 101 64 55 39 33 28 33 41 83 142 275 63 62 301 229 143 9 2 1 1 0 5 3 1 0 0
Other surf. 650 419 622 754 943 685 373 405 338 396 533 465 527 385 303 305 240 120 162 206 13 12 24 9 5 3 6 7 4 0
ANW Longline 695 1585 2019 1475 1724 1422 1206 1420 1126 1034 985 566 269 151 253 226 209 91 131 67 83 68 134 248 14 15 10 10 6 0
Other surf. 1 1 0 0 0 2 6 12 19 12 3 8 13 13 12 12 8 11 9 13 20 16 23 30 7 9 5 8 3 12

ASE Longline 0 0 0 0 0 0 3 15 1 2 0 1 1 9 3 1 0 5 30 36 6 7 25 29 13 3 1 0 4

Other surf. 0 0 0 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0

ASW Longline 328 256 384 213 282 170 326 159 259 170 213 141 181 187 105 133 122 143 55 26 10 14 12 0 0 0 0 0 0

Other surf. 0 0 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MED Longline 0 0 0 0 0 0 1 0 1 0 1 1 0 0 2 2 0 0 2 1 0 0 1 0 0 0 0 0 0 0
Other surf. 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0

Discards ANE Longline 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
ANW Longline 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 1 2 5 6 14 67 13 19 7 13
Other surf. 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 2 2 2 2 3

ASE Longline 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

Other surf. 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
ASW Longline 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other surf. 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

Landings ANE CP  EU.Denmark 46 85 80 91 93 86 2 69 85 107 73 % 42 21 20 4 3 2 1 0 0 0 2 0 0 0 0 0 0

EU .Espafia 26 47 15 21 52 19 41 25 25 18 13 24 54 27 11 14 34 8 41 77 0 0 0 0 0 0 0 0 0

EU.France 551 300 496 633 820 565 267 315 219 240 410 361 461 303 413 276 194 354 311 228 0 2 4 0 0 3 0 1 0

EU.Germany 0 0 0 1 0 0 0 0 2 0 17 1 3 5 7 5 0 0 0 0 0 0 0 0 0 0 0 0 0

EU.Ireland 0 0 0 0 0 0 0 0 0 8 2 6 3 1 18 3 4 8 7 3 0 0 0 0 0 0 0 0 0
EU.Netherlands 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.Portugal 2 1 0 1 1 1 1 1 1 0 7 4 10 101 50 14 6 0 3 17 7 0 0 0 0 0 0 0 0

EU.Sweden 2 2 4 3 2 2 1 1 1 1 1 1 0 0 5 0 0 1 0 0 0 0 0 0 0 0 0 0 0

EU.United Kingdom 9 0 0 0 0 0 0 0 1 6 8 12 10 25 24 24 1 26 15 11 0 0 0 0 0 0 0 0 0

Iceland 0 0 1 3 4 6 5 3 4 2 2 3 2 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0

Japan 0 0 0 0 0 0 5 4 0 0 0 0 0 0 0 0 0 12 0 3 2 1 1 0 0 0 2 0 0

Korea Rep. 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

Liberia 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 1

Maroc 0 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
Norway 43 32 41 24 24 26 28 17 27 32 22 1 14 19 24 8 27 10 12 10 12 1 17 9 5 4 6 6 3 0
Russian Federation 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

NCO_Faroe Islands 0 0 0 0 48 44 8 9 7 10 13 8 10 14 5 19 21 0 0 0 0 0 0 0 0 0 0 0 0

ANW CP  Barbados 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 3 13 1 2 1 1 1
Canada 78 329 813 919 1575 1353 1051 1334 1070 965 902 499 237 142 232 202 192 93 124 62 83 30 33 19 9 4 2 2 1 0

FR.St Pierre et Miquelon 0 0 0 0 0 7 40 13 20 0 13 2 1 2 4 0 0 0 1 0 0 0 0 0 0 0 0 0 0

Japan 63 62 54 35 29 15 10 9 19 41 47 52 21 7 20 27 18 5 10 10 11 13 48 98 0 0 0 0 0

Korea Rep. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 13 20 3 0 0 0 0 0

Norway 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
USA. 2 5 1 50 106 35 78 56 13 3 1 1 1 0 1 0 0 0 1 1 2 9 19 27 6 8 4 8 3 12

Venezuela 2 1 2 2 4 1 7 2 8 9 6 2 0 0 0 0 0 0 1 3 3 9 19 69 4 6 4 8 4

NCC Chinese Taipei 0 0 0 4 10 12 27 18 13 27 19 18 22 12 8 7 5 3 2 2 3 7 15 50 1 5 4 0 0

NCO Cuba 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

Faroe Islands 550 1189 1149 465 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
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Venezuela
NCC Chinese Taipei
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93 95 39 43 47 99
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Chile
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14

13
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POR-Table 2. Kobe II strategy matrix showing the probability of being above the overfished reference point
(a proxy for Busy) by 5-year time period for removals scenarios ranging from 0 to 24,000 individuals (0-734
mt) for porbeagle in the Northwest Atlantic.

Animals (#) Ton (mt) 2020 2025 2030
0 0 2% 21% 47%
1000 31 3% 21% 44%
2000 61 2% 19% 40%
3000 92 1% 16% 35%
4000 122 2% 15% 32%
5000 153 2% 13% 27%
6000 183 1% 12% 25% 37% 45% 52% 57% 62% 65% 67% 70%
7000 214 2% 10% 22% 32% 39% 46% 50% 54% 57% 60% 62%
8000 245 2% 10% 19% 27% 34% 39% 44% 47% 50% 53% 55%
9000 275 2% 8% 17% 23% 30% 34% 38% 41% 43% 45% 47%
10000 306 2% 8% 14% 20% 25% 29% 31% 34% 36% 38% 39%
11000 336 1% 6% 13% 17% 21% 25% 27% 29% 31% 32% 33%
12000 367 2% 7% 11% 15% 18% 21% 23% 24% 26% 27% 28%
13000 398 2% 5% 9% 12% 14% 16% 18% 19% 20% 21% 22%
14000 428 2% 5% 7% 9% 12% 13% 14% 15% 16% 17% 18%
15000 459 1% 3% 5% 6% 8% 9% 10% 11% 11% 12% 12%
16000 489 2% 3% 4% 5% 6% 7% 8% 9% 9% 10% 10%
17000 520 2% 2% 3% 4% 5% 5% 6% 6% 6% 7% 7%
18000 550 2% 2% 2% 3% 3% 4% 4% 4% 5% 5% 5%
19000 581 2% 1% 2% 2% 3% 3% 3% 3% 3% 3% 4%
20000 612 2% 1% 1% 2% 2% 2% 2% 2% 2% 3% 3%
21000 642 2% 1% 1% 1% 1% 1% 2% 2% 2% 2% 2%
22000 673 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
23000 703 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
24000 734 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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POR Task 1 catches (t) by stock
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POR-Figure 1. Porbeagle estimated catches by management unit.
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POR-Figure 2. Phase plot showing current status (for 2008) of northeast Atlantic porbeagle for the BSP
model (diamonds) and the ASPM model (squares). Error bars are plus and minus one standard deviation.
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POR-Figure 3. Predicted relative abundance for annual removals ranging from 0 to 24,000 animals,
expressed as the biomass/biomass at SPRuer ratio (a proxy for Bt/Bwmsy) for the base case of the ICM. The
horizontal line shows the reference point and the projections extend for 50 years. Average removals from
2016-2018 were assumed for 2019 and 2020 and the projection starts in 2021.
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6. Reports of Research Programmes
6.1 Atlantic-Wide Research Programme for Bluefin Tuna (GBYP)

The activities of the GBYP officially started in March 2010. Phase 9 started on 1 January 2019 with initial
duration of 12 months, but later it was extended for 4 months (until 30 April 2020) in order to better adjust
to the period of bluefin fishing and harvesting operations. Phase 10 started on 1 January 2020 with an initial
duration of 12 months.

The most relevant research activities carried out during this reporting period (October 2019-October 2020)
have been:

a) Data recovery - During Phase 9 there were no tasks related to data recovery requiring contracts. The
activities in this line consisted in in-house desk work focused on compiling and reformatting data from
stereo-cameras which had already been reported to ICCAT in previous years, in relation to the study on
ABFT growth in farms. This in-housework is continuing through Phase 10, which will also encompass
collection and evaluation of relevant data not previously available to SCRS.

b) Aerial survey on bluefin tuna spawning aggregations - In 2019 a seventh aerial survey was carried
outin 4 spawning areas in the Mediterranean. In addition, a re-analysis of the whole aerial surveys data set
was performed to remove any potential bias in the results and, consequently, provide a more accurate aerial
survey index time series. Due to Coronavirus pandemic, in 2020 aerial survey and all related activities were
suspended. Considering that in spite of the improvements in field operations and data analysis there are
still some uncertainties related to this index, a thorough revision will be carried out by external experts, to
allow a well informed decision on the way in which this line of research could continue in following years,

¢) Tagging - Conventional tagging continued as a complementary activity, providing support to national
teams. Although the tag reporting has slightly improved, the recovery rate remains low. The deployment of
electronic tags conducted since 2011 has further enhanced the knowledge on bluefin tuna behaviour and
helped address several previous hypotheses. These data have been used within the framework of MSE
development. In 2019 a total of 34 electronic tags have been deployed, in different areas in the North
Atlantic. Due to the pandemic, tagging in 2020 will be done in cooperation with existing national
programmes in the North Atlantic, where it is planned to deploy 25 archival and 36 satellite tags. The broad
Tagging Workshop scheduled for March 2020 has been indefinitely postponed.

d) Biological studies - Biological sampling was focused on collecting tissue samples and otoliths for the
purpose of better determining the population structure and mixing and improving the accuracy of the age
length key, used for the stock assessment and MSE. The results from otolith microchemistry continue to
show important interannual variations in mixing proportion of West and East stock individuals in the East
Atlantic. The results of genetic and integrated analyses show that BFT present more complex population
dynamics than previously thought. These analyses also suggest that individuals with Mediterranean genetic
background can be found within the Gulf of Mexico and that the Slope Sea constitutes a genetically
intermediate population. The analysis also provided further evidence on BFT spawning in the Bay of Biscay,
although in unknown amount or frequency. The ongoing studies will focus on combining genetic and
microchemical analyses on the same sample and will continue analysing the individuals from the mixing
zones, and especially from the Slope Sea. The calibration of otolith age estimates has been carried out in
2019 between 6 laboratories and a bluefin otoliths reference collection has been created. A set of 2000
otoliths that were read in 2019 will be revised this year within further calibration exercise. With the aim of
improving the coherence within the bluefin growth rates derived from the eBCD, to address the
Commission’s request in Rec. 18-02, in 2019, the GBYP initiated several studies on growth in farmes,
implemented in five farming facilities, including two studies based on tagging for determining individual
growth trajectories and 5 studies relying on intensive monitoring with stereoscopic cameras, food supply
and environmental conditions to determine the seasonal growth rates by size group and its environmental
drivers. Further activities will include the continuation of previously initiated experiments, as well as the
development of new pilot studies using acoustic and IAS techniques.
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e) Modelling - The work on MSE development continued, to ensure that the OM scenarios agreed by the
CMG can be run; that third parties can use the OM to evaluate candidate MPs (CMPs) with their own
specifications; and providing a set of agreed summary statistics that can be used by decision makers to
identify the MP, including data and knowledge requirements, that robustly meets the management
objectives. In addition, GBYP has continued providing financial support to various experts for their
attendance to MSE Technical Group meetings.

The report is attached as Appendix 3.
6.2 Atlantic Ocean Tropical tuna Tagging Programme (AOTTP)

ICCAT-AOTTP has reached the majority of its final targets since it last reported to the SCRS Plenary in 2019.
AOTTP has been successful and the ‘objectively verifiable indicators’ in the original logical framework of
the Grant Contract have either been met or are on course to be achieved. The project was recently evaluated
by a team of independent consultants and the outcome and conclusions were positive. Inevitably, however,
the COVID-19 pandemic has caused problems. Only two contracts were evaluated and awarded during this
period (and 46 since the project began) with a total value of €11,046,621. Overall, at least 2034 days at sea
have been spent on 511 tagging cruises throughout the Atlantic. Tagging targets (120,000) have almost
been met. Currently ca 119,218 fish (99% of the target) have been tagged (R-1) with conventional tags in
the EEZs of more than 20 different countries in addition to many tagged in the High Seas. 594 electronic
tags (pop-ups and internals) have been deployed and are already providing new scientific information on
tuna migrations. Scientists and technicians, including women, from developing countries have tagged over
two-thirds of all the fish. Formal tag-recovery and awareness raising infrastructures are now in place in 13
countries, with less formal arrangements in another 5 locations, including Japan and the People’s Republic
of China. Over 16,816 tags have been recovered (overall recovery rate is 14%) for which incentives (t-shirts,
caps, lottery entry, cash, and mobile phone top-ups) have been paid. Tag-seeding experiments are ongoing,
and reporting rates for the most important purse-seine fleets are: 72.6%, 79.3%, and 68% for BET, SKJ, and
YFT respectively. So far 21,388 have been double-tagged, allowing tag-shedding rates to be estimated, and
9,100 chemically tagged which is improving our ability to age recaptured fish. ICCAT-AOTTP partners from
Brazil and Senegal have created a pan-Atlantic Otolith Reference Set to standardize age-determination of
tropical tunas and routine ageing has begun. Otolith ring deposition rate validation and training work is
ongoing. Contractors are currently working on mortality, movement/migration, and growth. The YFT tuna
stock was assessed in July 2019 by SCRS and age and mark-recapture data collected by AOTTP proved
important. The Final Symposium, organised for June 2020, was unfortunately postponed due to the
pandemic. ICCAT-AOTTP has received a 3-month no-cost extension until end of February 2021. An online
Symposium will be held tentatively during the first half of January 2021.

The report is attached as Appendix 4.

6.3 Small Tunas Year Programme (SMTYP)

Between 2018 and 2020, SMTYP continued the collecting biological samples aiming growth, maturity and
stock structure studies on small tunas species (little tunny, LTA, Euthynnus alletteratus; Atlantic bonito,
BON, Sarda sarda; and wahoo, WAH, Acanthocybium solandri). In that regard, a single contract was
issued to a consortium of 12 institutions (11 CPCs) by the ICCAT Secretariat in 2018 that ended on 31
March 2019. In July 2019 a new contract was signed with the same consortium, whereas in 2020 a new
Consortium was set involving 12 entities from 7 CPCs, and a new contract signed. The objective of latter
contract is to: i) fill spatial-temporal gaps in sampling noticed in the second contract report; II) estimate
growth and maturity parameters for LTA and BON, and provide preliminary results for WAH; and, III)
continue with the study of the stock structure for BON, LTA and WAH.

A number of documents and presentations were provided during meeting of the Small Tunas Species
Group, which presented results of the research conducted in the previous years within SMTYP. In addition,
the Group identified the priorities that should be taken into account in terms of the species and areas to be
sampled and revised the biological data to be collected under the SMTYP biological collection contract in
2020-2021. These priorities are presented in the small tunas workplan for 2021 (point 12.1.7), which also
contains details on other relevant research activities that has been developed throughout 2019-2020
including: updating the biological meta-database, estimation length-weight relationships representative
the stocks/regional level; and, further investigating and applying of Data Limited methods to be used for
the provision of management advice to these stocks.
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The SMTYP report is attached as Appendix 5.
6.4 Shark Research and Data Collection Programme (SRDCP)

The Shark Species Group (SSG) continued work on the age and growth of the South Atlantic shortfin mako
stock with the incorporation of samples from Japan, Namibia, and Brazil. A study aimed at improving the
knowledge of porbeagle reproductive biology found a biennial cycle for the western North Atlantic stock.
The population genetics study to estimate stock structure and phylogeography of shortfin mako continued
through the use of next generation sequencing (NGS) to clarify stock delimitation, particularly between the
southwest and southeast Atlantic stocks. A post-release mortality study of shortfin mako caught on pelagic
longline fisheries continued with the deployment of new Survivorship Popup Satellite Archival
Transmitting Tags (sPATSs). A total of 43 tags (14 sPATs and 29 miniPATs) have been deployed to date for
this project in the northwest, northeast, tropical northeast and equatorial region, and southwest Atlantic.
Data available from 35 of the 43 tagged specimens revealed a 22.9% rate of post-release mortality. Of the
43 tags deployed, 41 data sets were also available for the satellite telemetry study to gather and provide
information on stock boundaries, movement patterns and habitat use by the shortfin mako shark. A total of
1,656 tracking days have been recorded to date with results showing that shortfin makos moved in multiple
directions and travelled considerable distances. In addition, porbeagle electronic tagging continued by
teams from EU-France, EU-Portugal and Norway in the North Atlantic to better understand the movement
patterns, stock boundary, and habitat use of this species in the Atlantic. A total of five tags have been
deployed by EU-Portugal and EU-France in the Northeast Atlantic, Bay of Biscay/Celtic Sea area, and central
North Atlantic. Additionally, since 2018, a total of 15 miniPATs have been deployed to date on silky (7),
oceanic whitetip (6), smooth hammerhead (1), and scalloped hammerhead (1) sharks, which were deemed
by the Group to be priority species. However, multiple tags acquired during 2019 and 2020 had to be
returned to the manufacturer due to battery failures and could not yet be deployed as originally planned in
2020.

The report is attached as Appendix 6.
6.5 Enhanced Billfish Research Programme (EBRP)

The EPBR continued its activities in 2020, although with restrictions due to the COVID-19 pandemic
situation. The Secretariat coordinates the transfer of funds, information, and data. The overall programme
coordinator and eastern Atlantic coordinator during 2020 was Dr. Fambaye Ngom Sow (Senegal) and Ms.
Karina Ramirez Lopez (Mexico) remaining as coordinator for the western Atlantic. The original plan (1986)
for EPBR included the following objectives: (1) to provide more detailed catch and effort statistics,
particularly for size frequency data; (2) to initiate the ICCAT tagging programme for billfish; and (3) to assist
in collecting data for age and growth studies. These objectives have been expanded to evaluate adult billfish
habitat use, study billfish spawning patterns and billfish population genetics, as these are essential aspects
to improve billfish assessments. The original plan was revised by the Group, to overcome the data gap
issues, in particular artisanal fisheries of developing CPCs, taking into account the findings of these regional
reviews. The previously available specific funding for EPBR has now been combined with the general
research fund (ICCAT Science Envelope). Project funding is now being allotted on a more competitive basis
with other Species Groups. The US Data Fund have been supporting the EPBR activities.

In July 2019 a new contract was awarded to Centre de Recherches Océanographiques de Dakar/Thiaroye
(ISRA/CRODT, Senegal) to continue the activities of the previous contract for a 12 months period (until June
2020). The EPBR now also engages EU research teams (from Portugal and Spain), which have significantly
enhanced the collection of samples onboard industrial vessels operating in the same area and support the
analysis of data on length and age for estimating the growth parameters of the main billfish species that
occur in the eastern Atlantic (Makaira nigricans, BUM; Kajikia albida, WHM; and Istiophorus albicans, SAI).
A total of 273 samples have been collected from those species both by artisanal and industrial fleets, and
sampling processing and analysis is ongoing. Soon a new contract shall be signed to continue the activities
throughout the second semester of 2020.

Following the SCRS request, in Autumn 2019 through the ICCAT Science Envelope, a contract was proposed
to the Direccion General Adjunta de Investigacién Pesquera en el Atldntico, Centro Regional de Investigacion
Acuicola y Pesquera en Veracruz (Mexico) to develop a Reproductive biology study on Atlantic blue marlin
in the Gulf of Mexico. Unfortunately, albeit the efforts made by the Secretariat, the signing of the contract
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has been delayed due to Mexican regulations and administration. Accordingly, the Secretariat is currently
evaluating together with the western coordinator of the EPBR, an alternative to implement this study as
soon as possible.

The EPBR report is attached as Appendix 7.
6.6 Other research activities

Research Programmes are used by ICCAT as a mechanism to help focus, coordinate and complement
national research activities. The programmes usually center on improving biological knowledge and fishery
data for a particular species, and usually last several years.

Currently there are ongoing Research Programmes for several Species Groups in ICCAT, namely bluefin
tuna, tropical tunas, sharks, marlins and small tunas. Besides those, in the past years, significant scientific
work carried has been carried out for other species groups, such as albacore and swordfish, even though
the two latter Groups do not yet have established Research Programmes. This matter was discussed during
the SCRS Process and Protocol meeting (see item 4.1).

As such, the Committee agreed that during next year (2021) both the Albacore and Swordfish Species
Groups should develop Research Programmes, which in both cases should include the Atlantic and
Mediterranean stocks. Such proposals should include descriptions of the various research activities that the
Groups are proposing, and timeframes for such work to be carried out. Updates of the work carried out
should be provided regularly to the SCRS.

7. Report of the Meeting of the Sub-committee on Statistics

The meeting of the 2020 Sub-committee on Statistics was conducted online on 4 September 2020. Dr.
Guillermo Diaz, acted as Convener of the Sub-committee. The Sub-committee acknowledged the
Secretariat’'s work and all the support it provides to this Sub-committee, and to the SCRS in general. In the
report, the Convener referenced the Secretariat report on Statistics which has detailed explanations of the
work done by Secretariat including current CPCs reporting status (using the SCRS Report Cards which used
the filtering criteria to validate 2019 Task 1 Task 2 data submissions), improvements made in statistics
(historical revisions and recoveries) and related data handling tools (databases, infrastructure,
technologies, etc.), and progress made in various Secretariat ongoing projects (historical data recoveries,
IOMS, etc.). The SCRS “scorecard on Task 1/2 data availability”, approved by the SCRS in 2019, was also
presented (for the second year) covering the period 1990 to 2019.

Special emphasis was given once again to the failure of most CPCs to comply with the mandatory reporting
of both dead and live discards in Task 1, as required by the Commission, and the important need to improve
this aspect in the short term.

The Convener also summarised the status of addressing the 2019 Sub-committee’s recommendations,
reiterating the need to continue advancing on those that have not been fully addressed, and the need for
active participation of Species Group rapporteurs and CPC statistical correspondents in the Sub-committee.
It was recalled that many decisions made by this Sub-committee usually affect the entire ICCAT community,
such as the set of proposals aiming to improve and normalise the ICCAT coding system, as well as important
changes made to statistical and tagging forms. These forms, revised every year, always contain important
updates (e.g. since 2016, all the Task 2 information must be reported by month, Task 1 and Task 2 forms
allow submissions of data from multiple years at once, etc.). Since 2020, the Task 1 nominal catches form
(ST02-T1NC) have included two additional columns that aim to report the raising factors used to obtain the
live/round weight catches equivalent to both the landings and the discards. The outcome of this inclusion
was not fully addressed during the meeting (Table 1 of the SC-STAT report) but plans to revise the
conversion factors reported by the ICCAT CPCs should be properly addressed in near the future.
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The progress made on the ICCAT Online Managing System IOMS (Phase 1 (one year): started in May 2019
and ended in April 2020; Phase 2 (two years): started in May 2020 and is planned to end by April 2022)
was highlighted and the Convener informed of the Commission’s Online Reporting Technology Working
Group workplan and the Commission support for its development in 2019. The Sub-committee reiterates
the importance of the IOMS project and continues to encourage its development and support from the
Commission and the CPCs.

Finally, the Sub-committee presented to the SCRS its 2020/2021 workplan (see details in section 12 of this
document).

The Report is attached as Appendix 9.

8. Report of the Sub-committee on Ecosystems and By-catch

In conjunction with the proposal to develop an Ecosystem report card for ICCAT, the Sub-committee met
online May 4-6, 2020 to review progress on the inter-sessional exercise to update the status of the 11
ecosystem components that were identified. The indicators described in the assessments were to form the
basis for a revised prototype report card that was to be presented to the Commission in 2020. It was
discussed on the need to make the Ecosystem report card more functional and it was agreed to form a small
group to work intersessionally on examining the scope of each ecosystem component and their interactions.
As in 2019, the Sub-committee aimed to continue the work required to assess the feasibility of and provide
information towards implementing ecosystems-based fisheries management (EBFM) in agreement with
Resolution 15-11 and Article IV of the recently amended ICCAT Convention.

Good progress was made in the development of methods for screening and validating models and in the
development of empirical status indicators for assessed and unassessed stocks and their habitat. In
addition, a new method was presented to impute total (reported and unreported) effort using ICCAT’s Task
II catch and effort data. A lack of data to support the monitoring of the impact of ICCAT fisheries on marine
mammals was identified as needing to be redressed. The Sub-committee’s progress in implementing an
EBFM approach for ICCAT was reviewed and it was noted that despite the progress, there was a need to
operationalize EBFM as a formal mechanism within ICCAT to better integrate ecosystem considerations, or
signals identified by ecosystem report cards into the operations of the SCRS Working Groups and
communicate these considerations and advice to the Commission for their inclusion into management
decisions. The importance of these concerns was recognized by the SCRS Chair and it was suggested to form
a small working Group to initiate and move this process forward.

Pertaining to by-catch the Sub-committee rviewed the final product of the collaborative work related to
seabirds; presented progress of collaborative work on sea turtles; and developed indicators for the
ecosystem report card. Importantly, collaborative work on seabirds showed that if correctly applied the
current mitigation practices are effective in reducing seabird bycatch under various conditions. Of these the
combination of night setting and use of Tori lines produced the best mitigation result

The detailed report is available here.

9. Considerations of implications of the Intersessional Meeting of Panel 2

The GBYP Coordinator updated the Panel on progress achieved in its study to review bluefin tuna growth
rates in farmed fish, which will form the basis for the SCRS to review and update the 2009 growth table and
the growth rates utilised for farming bluefin tuna caught in the Adriatic Sea. In accordance with paragraph
28 of Rec. 19-04, the results of this work are to be presented to the 2020 annual meeting of the Commission.
The GBYP multiannual Work Programme included the analysis of growth of individual fish through tagging
experiments to provide individual growth trajectories of juvenile and adult fishes, intensive monitoring of
representative cages in selected areas, and the building-up of a global database integrating all stereoscopic
camera and harvesting data.
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Japan reminded the panel that Rec. 19-04 required the SCRS to invite independent scientists to review the
updated growth tables, they should contribute to the report before its finalisation and the presentation of
the results to the 2020 annual meeting of the Commission. It was explained that a group of experts within
the BFT Species Group was being created, though open to participation by all SCRS scientists. The Chair
noted that paragraph 28 of Rec. 19-04 clearly refers to a review by independent scientists and invited CPCs
to provide the names of possible experts to the Secretariat for transmission to the GBYP.

The panel welcomed the progress made, but also disappointment that the trial in Portugal had not been
successful due to high mortality but welcomed that work will continue via the trial in Croatia. The GBYP
coordinator explained that the Portuguese and Croatian trials were complementary, one focusing on adults
and the other on juveniles. It was likely that the Portuguese trial will be repeated to obtain data from adult
fish. Data from studies that were being conducted elsewhere (e.g. in Malta and Morocco) could also be
combined with GBYP data.

In relation to the stereoscopic camera footage, it was referred that the problem was not the camera (which
was precise enough) but the use of a common length-weight relationship for all fish, which resulted in a
bias. It was, therefore, important that the footage sample used be representative of the cage population.
Although the final version of the growth tables will not be ready until 2021 because the harvesting data
from the trial in Croatia will be available only then, draft tables could be presented in 2020. The GBYP
confirmed that its steering committee was willing to consider participation requests from SCRS scientists
and to contract external experts to participate in the study.

10. Progress related to work developed on MSE
10.1 Work conducted for bluefin tuna

The Management Strategy Evaluation (MSE) process has had to be adapted to the limitations imposed as a
result of the outbreak of COVID-19. The MSE process has been compromised by these abnormal
circumstances because the time allocated for technical meetings had to be reduced for reallocation to BFT
Species Group intersessional meetings. However, substantial progress on the technical aspects of MSE has
been made. The expert contracted by ICCAT GBYP under the supervision of the bluefin tuna MSE Technical
Group (partially funded by ICCAT GBYP) has worked extensively on the updates of the Operating Models
(OMs), following the recommendations made at the in-person meeting in February and at online meetings
in May and July.

Following the February meeting, the bluefin tuna MSE Technical Group established an interim set of OMs
that span a wider range of possible conditions. The full set of documented operating models and the updated
ABT-MSE R package has been shared with the Bluefin Tuna Species Group (google/ABTMSE 6.6.16).

After studying these OMs, the Species Group provided technical comments regarding specific aspects of OM
behaviour. These comments were addressed comprehensively by a detailed investigation of whether these
aspects were likely to affect the performance of CMPs. These OM will be further considered in the late-
September bluefin tuna MSE Technical Group meeting.

The MSE process will soon need to progress beyond OM development and into the most important phase
where CMPs are tested using the OMs. To facilitate this phase, the expert updated and substantially
extended the ABT-MSE shiny App (http://142.103.48.20:3838/ABTMSE/) which includes example results
for demonstration CMPs to obtain feedback from the Group.

10.2 Work conducted for northern albacore

In 2017, the ICCAT Commission adopted an interim Harvest Control Rule (HCR) for North Atlantic albacore
(Rec. 17-04), which represents the first HCR adopted in the history of ICCAT. This HCR imposes an
FTARGET:0.8*FMSY, a BruresnoLp=Bmsy, a BrLim=0.4Bumsy and an Fuin=0.1Fysy (see ALB-Figure 12 of the
northern albacore Executive Summary, item 9 of the 2018-2019 (II) biennial report, volume 2), with a
maximum TAC of 50,000 t and a maximum TAC change of 20% when Bcyrr>BrhresnoLp. Recommendation 17-
04 also requested that the SCRS pursue an independent peer review during 2018, to develop criteria for
the identification of exceptional circumstances, to test several variants of the interim HCR with the aim
to adopt a long-term management procedure (MP) in 2020, and to produce a single consolidated report
about the albacore MSE process.
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Since 2018, the peer review requested in Rec. 17-04 has been conducted, the recommendations by the
peer reviewer have been addressed and the single consolidated report has been produced and updated.
The variants of the interim HCR have also been tested and their merits described in the Executive Summary.

In view of adopting a long-term MP, the Committee has specified the elements of the current stock
assessment approach, that could be used to specify the MP to be adopted. Alternative ways to conduct the
stock assessment (with varying number of indices) have also been simulation tested. Regarding exceptional
circumstances, the Albacore Species Group considered comments from Panel 2 and expanded the list of
indicators that could be used to judge whether exceptional circumstances had occurred.

In 2020 (three years after the implementation of the interim HCR) the TAC advice for 2021-2023 is provided
based on the interim HCR, after determining that no exceptional circumstances are occurring.

10.3 Work conducted for northern swordfish

Work on North Atlantic swordfish MSE started in 2018. ICCAT awarded a contract for operating model and
management procedure development to an expert team. In 2019 a new contract was awarded to a different
contractor and most of the work in 2019 was devoted to conditioning the Operating Model (OM). The
Swordfish Species Group agreed to use the Base Case stock synthesis assessment from 2017 to set up
the initial OM design based on a factorial design (i.e. grid) to develop scenarios that represent the main
uncertainties identified by the Group. This grid was constructed and provided following the MSE
workshops/courses organized by ICCAT in 2018, that resulted in a paper presented to the SCRS (Rosa et al.,
2018a). The current OMs are composed of an uncertainty grid of 288 SS3 models with alternative
assumptions including a range of assumed values for natural mortality, variance in recruitment deviations,
and steepness of the stock-recruitment relationship, and other assumptions such as degree of observation
error in the indices of abundance.

For 2020, the ICCAT MSE roadmap requested completing the work on conditioning the OM and start the
development of candidate management procedures (cMP). The same contractor from 2019 was awarded
the 2020 contract to continue this work. Much of the work conducted in 2020 has been related to
exploration and validation of the OM grid of models and the development of a framework with examples of
development of cMPs. In 2020, besides having some time dedicated to MSE issues at the SWO intersessional
meeting, an additional 2-day online meeting (4-5 June 2020) was scheduled to further discuss in more detail
issues related with the OM grid of models and start the development of cMP. There was additional
discussion on robustness OMs, advice and assessment intervals, and development of criteria for identifying
exceptional circumstances. The report of that N-SWO MSE dedicated meeting is available as document
SCRS/2020/114.

For 2021, the workplan is to continue the work with the current contractor, mostly to continue cMP
development, as defined in the ICCAT MSE roadmap. Ideally, preliminary results would be presented to the
Commission at an intersessional meeting of Standing Working Group on Dialogue between Fisheries
Scientists and Managers (SWGSM) or Panel 4 (if one takes place in 2021).

10.4 Work conducted for tropical tunas

In 2020, the Committee reviewed the progress on the tropical tunas MSE process. At the July meeting it was
discussed that there was a priority for defining the major uncertainties to be considered in the multispecies
MSE (bigeye, yellowfin and eastern skipjack stocks) and also, the phases that remain from the project
initiated in 2018. It was clarified that the MSE plan should be linked to the revised stock assessment
schedule. It was agreed that a technical workshop for the MSE would be necessary to advance in the
identification of uncertainties and has been included for the 2021/22 workplan.

Most of the work developed related to the stand alone MSE for the Western stock of skipjack as detailed in
SCRS/2020/140, which provided a demonstration of a management strategy evaluation for Western
Atlantic skipjack tuna using the MSEtool R package and catch data from the Brazilian baitboat and handline
fleets in the Southwest Atlantic Ocean. Starting from a base OM, additional OMs were generated to
incorporate uncertainty in natural mortality, growth, maturity, selectivity, and steepness to create a
reference set of OMs. A suite of example management procedures (MPs), including fixed TACs, index-slope
MPs, and harvest control rules (HCRs) was tested in closed-loop simulation. Future work will include
additional OM scenarios and consultation with managers and stakeholders, to identify candidate
management procedures and performance metrics for adopting a management procedure.
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It was noted that the western skipjack MSE could be developed independently to the other tropical tunas.
In practice, western skipjack can be considered a single species fishery. The Committee discussed the
possibility of including this MSE in a multispecies MSE for the other three tropical tuna stocks and it was
clarified that the software would be available for a multi-specific context, as well as FLBEIA, the model used
during the project in 2018.

Due to time constraints and impact of the COVID-19 pandemic, the Committee was not able to develop
additional work on the multispecies Tropical tunas MSE (bigeye, yellowfin and eastern skipjack stocks) yet
in 2020, or carry out the revision of the roadmap adopted by the Commission in 2019. Therefore, it was
decided that the roadmap will be revised during the April meeting of the tropical tuna Species Group.

10.5 Review of the Roadmap for the ICCAT MSE processes adopted by the Commission in 2019

In 2019 during the Annual meeting the Commission a new roadmap for ICCAT MSE processes was adopted
and a request was made to the SCRS to review it. In 2020 the SCRS discussed and reviewed the document
during the SCRS Process and protocol meeting and changes were incorporated. Additional reviews were
expected from the Bluefin Tuna, Albacore, Swordfish and Tropical Tunas Species Groups. However, due to
limited time available, neither the Bluefin tuna nor the Tropical Tunas Species Groups could devote time to
this task. The updated version of the MSE roadmap is available in Appendix 10.

11. Report on the implementation of the Science Strategic Plan for 2015-2020 in 2020 and workplan
for 2021, which includes the update of the stock assessment software catalogue

The SCRS developed its first 2015-2020 Science Strategic Plan (SSP) through a process of consultation
which involved many SCRS scientists and the Secretariat. The process lasted over two years and culminated
in the presentation of the SSP to the SCRS and Commission in 2014. The Commission adopted the SSP that
year and the plan has been used by the SCRS since then. The 2015-2020 SSP required that the SCRS
periodically review progress towards reaching the objectives of the plan, but also recommended a progress
review by independent reviewers.

The SCRS has had a standing item on the SSP in its annual plenary agenda and the SCRS annual report since
2016. Moreover, the SCRS conducted a mid-term review of the plan in 2017 (refer to section 17 of the Report
for Biennial Period 2016-2017, Part Il (2017), Vol. 2). To date, the SCRS has not organized an independent
review of the plan.

At the Officers meeting in September 2019 it was agreed to develop an update of the SSP. It was also agreed
that a group of Officers (Drs Amande, Cass-Calay, Coelho, Die and Melvin) would initiate the work for the
final review of the 2015-2020 SSP and gather information to develop a new SSP. At the 2020 SCRS process
and Protocol meeting it was reported that the above group had not advanced in its work of the review of
accomplishments of the 2015-2020 SSP. The Chair of the SCRS provided his preliminary comments on the
2015-2020 SSP to the participants of the aforementioned meeting. Although some participants suggested
the update of the plan may have to be delayed until 2021 unless more effort in its development be put in
place, the Group agreed to plan activities to complete the new SSP draft by late September 2020.
Unfortunately, due the current workload of the SCRS and the difficult condition in which the Committee has
been working due to the COVID-19 pandemic, the work has not progressed. Therefore the SCRS Chair
suggested the work to be delayed until 2021, taking into consideration a number of suggestions that were
made during the SCRS Process and Protocol meeting to help the process of updating the SSP (see section 2
of the meeting report).

Following the Committee recommendation from 2019, the Secretariat created a table of the stock
assessment models used for the management recommendations by species with the year, and the version
of the software for the assessment. It was further requested to add the list of software with its link to the
current webpage for the ICCAT software catalogue (here), while maintaining the GitHub site
(https://github.com /ICCAT /software /wiki).
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12. Consideration of plans for future activities
12.1 Annual workplans and research programmes
12.1.1 SC-ECO and By-Catch workplan

Pertaining to Ecosystems:

Since the ICCAT Ecosystem Card activity started in the year 2017, the different ecocard groups had the
chance to work on their respective ecosystem components. As the ecocard groups have advanced their
work, there has been a general realization that the scope of each ecosystem component has not been clearly
defined (in some cases), and that some components might be overlapping with the scope and work of other
components, creating some potential confusion on how to proceed forward. The Sub-Committee
recommends a small group is formed to work intersessionally to examine the scopes of each ecosystem
component, and their interactions, and consider ways to make the ecosystem report card more functional.
A small report will be presented at the next Sub-Committee meeting.

Consistent with the ongoing exercise of developing an Ecosystem report card the Sub-committee drafted
the following workplan. The plan indicates specific tasks to be completed by the ecosystem report card

working groups prior to the 2021 Sub-committee on Ecosystems meeting.

Short to medium term plan

Date Component Task Who
2020 SCRS Produce Report Card for Annual Report Sub-committee
meeting
July 2020 Marine Debris, Food webs | Informal discussion of the elements of Committee
and Trophic Relationship | the plans and potential indicators participants
May 2020 to Update prototype report card
April 2021 components with new indicators
Retained Species: Update Bratio and/or Frario values from Committee
Assessed recent assessments and deal with F0.1 participants
issue
Retained Species: Perform PSA for select retained Committee
Not assessed unassessed species participants
By-catch
Coordinator
Non-Retained Sharks Increase the scope of the data used in the | Committee
analysis. Include other gear types participants
Turtles Perform risk assessment for loggerhead Committee
and leatherback turtles and indicator participants
development
Seabirds Create indicator based on the total Committee
interactions, total mortality or participants
alternatives
Mammals Discuss collaborations with IWC and ICES | Committee
participants
Trophic structure, Create diversity indicator. Create Committee
Community and diversity | indicator reflective of the trophic participants
indicators restructuring using size-based indicators
Habitat Create an indicator of preferred habitat Committee
size by stock participants
Socio economic Develop a process to extract the Committee
socio-economic data participants
By-catch
Coordinator
Fishing pressure Develop an indicator based on fishing Committee
effort or capacity. participants
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Develop indicator based on Marine Secretariat
debris
Environmental pressure Develop indicators that are generic Committee
participants
May 2020 to | Case Studies NW Atlantic Ocean indicators for Habitat, | Committee
April 2021 Environmental Pressures, Fishing participants
Pressure.
Develop Atlantic Ocean tropical area
indicators.
2021 Review updated report card at SC-ECO Sub-committee

Pertaining to by-catch:

1.
2.

Continue the ongoing collaborative work related to marine turtles.

To develop sustainable activities that would allow the collection of data for species thar are
accidentally by-catch in ICCAT fisheries, that are currently not covered by any of the SCRS
Species Groups (e.g. Oil fish, Ruvettus pretiosus; Sunfish, Mola mola; Dolphin fish, Coryphaena spp.;
etc.).

Collect information to start multispecies approaches that include incidental by-catch.
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12.1.2 SC-Statistics workplan

The following tasks represent continuous database improvements and maintenance that will continue
during 2021 and beyond. The priority tasks (including the ones postponed in 2019/20) for 2021 include:

- Replace the stand-alone MS-ACCESS Task 2 databases on the web by SQLite equivalent ones.

- Improve the “client applications” that manage the databases of ICCAT-DB system.

- Continue the tagging database redesign, including the addition of the model structure for electronic
tagging, TG forms standardization, and automatic data integration of TG forms.

- Continue the development of the GIS project (create a PostGIS server and geo-reference all the
ICCAT data available in ICCAT-DB).

- The standardization of electronic forms of compliance and statistics for automatic data integration.

- The adaption of all the databases of ICCAT-DB to the ICCAT IOMS system.
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12.1.3 Albacore workplan

The Mediterranean, Southern and Northern albacore stocks were assessed in 2017, 2020 and 2020,
respectively. Between 2018 and 2020 advice was provided for adoption of a long-term Management
Procedure for North Atlantic albacore.

In 2021, the Albacore Species Group plans to assess the Mediterranean stock and prioritize future research
activities for this stock. As for the Northern stock, the Group will start preparing data for a future Stock
Synthesis reference case and will evaluate exceptional circumstances. The Group will also continue the
research activities for the Atlantic stocks. One intersessional meeting is envisaged (6 days in late June or
early July) for both the Mediterranean and Northern stocks.

North Atlantic Stock Proposed Workplan

a)

b)

Exceptional Circumstances:

Prepare T1 dataset including 2019. Responsibility: Secretariat. Deadline: one month before the
meeting.
Update (up to 2019) the following yearly standardized CPUEs, in weight (if possible). Deadline: one
month before the meeting. Deliverable: SCRS documents, following the standards provided by the
WGSAM. Responsibility: CPCs.

e Japanese longline
Chinese-Taipei longline
US longline
Venezuela longline
Spanish baitboat

Determine whether Exceptional Circumstances occur, according to the indicators developed.
Responsibility: EU-Spain. Deadline: one week before the Intersessional meeting. Deliverable: SCRS
document.

Stock Synthesis reference case:

A webinar meeting will be held by a subgroup to consider options for the structure of the model
(building upon earlier models), including main relevant aspects of the stock and fleet dynamics,
and the available data. Likely issues to be discussed at the webinar meeting include: time step
(whether annual or quarterly), spatial structure (whether one or more regions), fleet structure,
data available (catch, effort, size composition, age composition, tagging and other data that could
be available).

Possible date for the webinar meeting: between November 2020 and February 2021.

Update (using data up to 2019) the following quarterly and yearly standardized CPUEs. Deadline:
one month before the intersessional meeting. Deliverable: SCRS documents, following the
standards provided by the WGSAM. Responsibility: CPCs.
e Japanese longline (whole period)
Chinese-Taipei longline (whole period)
US longline
Venezuela longline
Spanish baitboat
Spanish troll
Irish mid-water trawl
French mid-water trawl
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- Following from the indications of the webinar meeting, the Secretariat will prepare available
information on catch, effort, size, age and tagging to be screened during the intersessional ALB
meeting. The intersessional meeting will examine the data and evaluate their ability to inform on
stock and fishery dynamics. No SS work will be presented in this meeting, which will be solely focus
on data examination. The meeting will identify main hypotheses to be considered in the subsequent
work.

- After the intersessional meeting, first attempts by the subgroup to fit SS models to the data. Model
structure could be reconsidered based on the findings on the intersessional meeting and the results
from the initial SS runs. The subgroup will work by correspondence, including webinar meetings,
as needed.

c) Research:

- The Group reiterates the need for a comprehensive Albacore Research Programme (see
Addendum 1 to Albacore workplan). For 2021, the priority is to complete the reproductive biology
and electronic tagging studies, and to start working on a Stock Synthesis model as part of the MSE
activities. Deadline: one week before the Species Group meeting. Deliverable: SCRS documents.
Responsibility: V. Ortiz de Zarate (reproductive study) and H. Arrizabalaga (e-tagging study).

South Atlantic Stock Proposed Workplan

The Group stressed the need to start incorporating research activities for this stock into the Albacore
Research Programme (see Addendum 2 to albacore workplan). Consistent with the north Atlantic albacore
workplan, the priority is to start activities on reproductive biology and electronic tagging. Deadline: one
week before the Species Group meeting. Deliverable: SCRS documents. Responsibility: Brazil, Uruguay and
South Africa.

Mediterranean Albacore Stock Proposed Workplan

An intersessional assessment meeting should be held. This meeting is high priority and all CPCs involved in
Mediterranean albacore fisheries need to be involved. The meeting should cover the following topics:

- Review of available data with emphasis in historical series.

- Updated standardized CPUE indices for the most important fisheries. All data needs to be ready at
least one month before the meeting to allow for bringing a preliminary assessment ready by the
start of the meeting.

- Updated information on species biology

- Identification of appropriate stock assessment approaches, including data poor methods, to
increase confidence in the Jabba assessment.

- Exploration of the potential of using alternative indicators and reference points (Lopt, measures
based on reproductive potential, etc.).

- Identifying research priorities (with a view to incorporating these in the ICCAT Albacore Research
Program).
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Addendum 1 to the Albacore Workplan
North Atlantic Albacore tuna Research Programme

The Albacore Species Group proposes to pursue a coordinated, comprehensive four-year research
programme on North Atlantic albacore to advance knowledge of this stock and be able to provide more
accurate scientific advice to the Commission. This plan is based on the plan presented in 2010, which was
based on a document by Ortiz de Zarate (2011) that has been revised according to new knowledge,
reconsidering the new priorities and reducing the total cost.

The research plan will be focused on three main research areas: biology and ecology, monitoring stock
status and management strategy evaluation, over a four-year period (2021-2024).

Biology and Ecology

The estimation of comprehensive biological parameters is considered a priority as part of the process of
evaluating northern albacore stock capacity for rebounding from limit reference points. Additional
biological knowledge would help to establish priors for the intrinsic rate of increase of the population, as
well as the steepness of the stock recruitment relationship, which would facilitate the assessment. Among
the key biological parameters are ones related to the reproductive capacity of the northern albacore stock,
which include sex-specific maturity schedules (L50) and egg production (size/age related fecundity). In
order to estimate comprehensive biological parameters related to the reproductive capacity of the northern
albacore stock, an enhanced collection of sex-specific gonad samples need to be implemented throughout
the fishing area where known and potential spawning areas have been generally identified. The collection
of samples need to be pursued by national scientists from those fleets known to fish in the identified areas
and willing to collaborate in the collection of samples for the analysis. Potential CPCs that could collaborate
with the sampling programme may include (but not limited to): Chinese-Taipei, Japan, USA and Venezuela.
Expected results will include a comprehensive definition of sex-specific maturity development for albacore,
spatial and temporal spawning grounds for northern albacore, estimate of L50 and size/age related
fecundity.

The Group also recommended further studies on the effect of environmental variables on CPUE trends of
surface fisheries. The understanding of the relationship between albacore horizontal and vertical
distribution with the environment will help disentangle abundance signals from anomalies in the
availability of albacore to surface fleets in the North East Atlantic.

It is also proposed to conduct an electronic tagging experiment to investigate the spatial and vertical
distribution of albacore throughout the year. Given the typically high cost of these experiments, and the
difficulties tagging albacore with electronic tags, it is proposed to deploy 50 small size pop-up tags in
different parts of the Atlantic where albacore is available to surface fisheries (to guarantee good condition
and improve survival), namely the Sargasso Sea and off Guyanas, off USA/Canada, Azores-Madeira-Canary
Islands, and the Northeast Atlantic. Internal archival tags will also be considered for multiyear tracks.

Finally, the existence of potential subpopulations in the North Atlantic has been largely discussed in the
literature. While recent genetic studies suggest genetic homogeneity (Laconcha et al 2015), otolith
chemistry analyses (Fraile et al. 2016) suggested the potential existence of different contingents, which
could also have important management implications. Thus, in order to clarify the existence of potential
contingents, the Group proposes expanding the studied area in Fraile et al. (2016) to the entire North
Atlantic, as well as to address inter-annual variability through multiyear sampling and analysis of otolith
chemistry.

Monitoring of stock status

The Group recommended that the joint analysis of operational catch and effort data from multiple fleets be
undertaken, following the example of other SCRS Species Groups. This would provide a more consistent
view of population trends, compared to partial views offered by different fleets operating in different areas.
The analysis is suggested for both longline fleets operating in the central and western Atlantic, and surface
fleets operating in the northeast Atlantic. However, this task has lower priority since the iteration of the
Management Procedure requests using individual indices.
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Finally, given the limitations of the available fishery dependent indicators, the Group mentioned the need
to investigate fishery independent abundance indices. Although the Group is aware that, in the case of
albacore, there are not many options to develop such fishery independent indices of abundance, it is
proposed to conduct a feasibility test using acoustics during baitboat fishery operations to improve the
currently available indices. A fine scale analysis for surface fisheries catch of albacore recruits (Age 1) is
suggested to analyze the feasibility of designing some transect-based approach for a recruitment index.

Management Strategy Evaluation

The Albacore Species Group recommends that further elaboration of the MSE framework be developed for
albacore, considering the recommendations by the 2018 external review, the Methods and the Albacore
tuna Species Groups, as well as the guidance of the Commission and the Joint t-RFMO MSE Group initiative.
Now that a HCR is in place and advice for adopting a long term MP has been provided, the Group realizes
that the OMs were conditioned with data up until 2011, so it is time to start working towards reconditioning
them using more recent data. The Group decided to start working towards a Stock Synthesis based reference
case and use this as a basis to reconditioning the OMs after reconsidering the axes of uncertainty. The
process to adopt a new grid of OMs and reference tests will take several years. Once this is achieved, it is
important to improve observation error models (e.g. by considering the statistical properties of CPUE
residuals in future projections) and to test alternative management procedures (e.g. empirical harvest
control rules, alternative stock assessment models such as Jabba or Delay Difference models).

The total requested funds to develop this research Programme have been estimated in €842,000, with
€600,000 to cover priority 1 tasks. The research Programme will be an opportunity to join efforts from an
international multidisciplinary group of scientists currently involved in specific topics and fisheries.

Budget
Research aim Priority | Approximate 4-year cost (€)
Biology and Ecology
Reproductive biology
(spawning area, season, maturity, fecundity) 1 100,000
Environmental influence on
NE Atlantic surface CPUE 2 20,000
Distribution throughout the Atlantic (e-tags) 1 350,000
Population structure: contingents 3 100,000
Monitoring stock status
Joint Atlantic longline CPUE 3 30,000
Joint NE Atlantic surface CPUE 3 12,000
Feasibility of fisheries independent survey 3 180,000
Management Strategy Evaluation
Development of MSE framework 1 150,000
Total 942,000
Timeline
Research aim 2021 2022 2023 2024
Biology and Ecology
Reproductive biology < < <
(spawning area, season, maturity, fecundity)
Environmental influence on NE Atlantic surface CPUE X X
Distribution throughout the Atlantic (e-tags) X X X X
Population structure: contingents X X X X
Monitoring stock status
Joint Atlantic longline CPUE X X
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Joint NE Atlantic surface CPUE

Feasibility of fisheries independent survey

Management Strategy Evaluation

Operating models:

- Stock Synthesis based reference set

- New OM reference grid and robustness tests

Observation error:

- Project CPUEs with error structures

Management Procedures:

- Jabba, Delay difference, empirical

Communication:

- Determine additional minimum standards for
performance metrics (currently only prob(Green)>0.6)
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Addendum 2 to the Albacore Workplan
South Atlantic albacore tuna research programme
Background information

Despite the Southern Atlantic albacore being an important resource to fleets from several countries, it is
perhaps one of the tuna stocks within ICCAT that has the least information available on its bio-ecology
parameters and more data deficiencies for monitoring stock status, even if this information is essential for
management measures. Thus, this proposal’s main objective is to improve the current knowledge on the
bio-ecology and fisheries for the South Atlantic albacore, providing important information and more
accurate scientific advice to the Commission.

The project proposal follows that already underway for the North Atlantic stock, so as to avoid discrepancies
in scientific information between the South and North Atlantic. The research plan will be focused on two
main research areas: biology and ecology, and monitoring stock status, during a four-year period (2021-
2024).

Biology/Ecology and Stock Structure

Important gaps on basic biological parameters such as size of first sexual maturation, fecundity, age-growth,
among others, still persist for this stock, bringing considerable uncertainty to stock assessments as well as
to the implementation of fisheries management and species conservation measures. Therefore, to estimate
these different biological parameters a broad biological sampling should be implemented in different areas
of the South Atlantic (east and west sides and high and low latitudes), taking into account the knowledge of
potential breeding and feeding areas.

Sampling would be carried out by national scientists from the countries that actively fish the species in the
southern Atlantic in the different areas. Potential CPCs that could collaborate in this sampling effort would
be (but not limited to): Brazil, Uruguay, Namibia, South Africa, Chinese-Taipei and Japan.

Similar knowledge gaps exist with regards to the ecology of the species, particularly the effects of
oceanographic conditions on the space-time distribution, migration, definition of areas and periods of
reproduction and feeding, as well as the vertical habitat of the albacore. This is also very relevant
information to better understand the availability of the species for surface (bait-boat) and sub-surface
(longline) fisheries and the trends in its abundance indexes.

In this case, information from fisheries (gear, catch and effort) and environment (temperature, chlorophyll,
currents, climate indices and others) would be used in the analyses to assess possible effects of climate
variability on the distribution and fishing conditions of albacore in the Southern Atlantic Ocean.

It is intend implementing electronic tagging experiments (pop-up archival tag/miniPAT) to evaluate and
better understand the migration processes undertaken by the species between breeding (West) and feeding
(East) areas (Figure 1) and also to determine the vertical movements, behavior, and habitat use in the light
of environmental conditions. Due to the difficulty of tagging albacore tuna and the costs of such study,
miniPAT tags will be used (n=50) in two areas where bait-boat fishery can guarantee fish in good conditions
for tagging. One in Brazil (Rio de Janeiro), where the target species of this fishery is the skipjack (SK]), but
it also catches a certain amount of albacore, and another in South Africa, where historically the species is
caught by this fishing method.

As a complement to these tagging experiments, a preliminary investigation into the West-East connectivity
of the South Atlantic Albacore stock will be implemented based on analysis of parasitic communities and
parasite genetics from fish sampled offshore Brazil and South Africa. Fish that undertake lengthy migrations
within their life, such as tuna species, expose themselves to areas with various parasites which ultimately
increases their chances of parasite transmission (Lester and MacKenzie, 2009). Parasites can be used as
biological tags. The idea is that fish can only become infected with a particular parasite if the fish moves into
the endemic area of that parasite (Lester and MacKenzie, 2009). Thus, parasites can be used to distinguish
between stocks through behavioral differences such as migration. Parasites have been considered as
biotags for bigeye tuna (Thunnus obesus) and yellowfin tuna (Thunnus albacares) in Indonesian waters
(Lestari et al, 2017).
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Figure 1. Representative scheme of albacore West-East connectivity in the Southern Atlantic Ocean through
migratory processes (Travassos, 1999a, 1999b) and the spatial distribution of catches by age (Coimbra,
1999).

Monitoring of stock status

To improve methods of evaluating status of the southern Atlantic albacore stock, we intend to perform joint
analysis of catch and effort of different fleets, generating joint standardized series of abundance indexes
according to work already done on other species groups. This analysis should be considered both for
longline fleets operating in different regions in the South Atlantic (e.g. Brazil, Uruguay, Chinese Taipei,
Japan) and for surface fleets (baitboat) operating in the Southeast Atlantic (e.g. Namibia, South Africa).

Budget
The total requested funds to develop this research plan have been estimated at €605,000, with €450,000

to cover priority 1 tasks. The research programme will be an opportunity for international collaboration
between CPC scientists with multidisciplinary expertise and experience in specific topics and fisheries.

Research aim Priority Approximate 4-
Tasks year cost (€)

Biology / Ecology and Stock Structure

Reproductive biology 1 100,000

(spawning area, season, maturity, fecundity)

Age-growth 3 50,000

Environmental influence on CPUE 4 30,000

Migration / vertical movements (e-tags) 1 350,000

Analysis of parasitic communities (biotag) and 3 30,000

parasite genetics

Monitoring stock status

Joint South-Atlantic longline CPUE 2 30,000

Joint South Atlantic surface CPUE 2 15,000

Total 605,000
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Timeline
Research aim Year1 | Year2 | Year3 | Year4
Biology / Ecology and Stock Structure
Reproductive biology X X X
(spawning area, season, maturity, fecundity)
Age-growth X X
Environmental influence on CPUE X X
Migration / vertical movements (e-tags) X X X
Analysis of parasitic communities (biotag) and parasite genetics X X X
Monitoring stock status
Joint South Atlantic longline CPUE X X
Joint South Atlantic surface CPUE X X
Availability of information and results X X
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12.1.4 Billfish workplan
The Group considered the following workplan elements:
Catch and Effort Data (Task 1 and 2)

Important white marlin catches occur in the tropical and subtropical central Atlantic by both CPC and non-
CPC fisheries, mainly in the Caribbean Sea and off West Africa. Catch and effort statistics for Billfish species
remain incomplete for many of the coastal and industrial fishing countries. Therefore, all countries catching
billfishes (directed or by-catch) should report species-specific catch, catch-at-size, and effort statistics by as
small area as possible, and by month.

—  The Group suggested the Secretariat work with the experts hired to review the billfishes
artisanal fisheries in the Eastern Atlantic and Caribbean regions to develop the Terms of
Reference, agenda and list of participants to be invited to workshops for developing CPCs to
improve the collection, analysis and the transmission of data in order to improve data
collection and statistics of Billfish. The first of these workshops shall be organized in 2021 in
the Caribbean region. In addition, it was recommended to engage WECAFC in this process,
particularly to address the issues raised in Rec. [19-05] paragraph 16.

—  Efforts should be made by all CPC fishing in the Mediterranean Sea to improve the collection of
catch data of billfishes in this region.

Discards

The Group noted that to date only a few countries have ever reported billfish discards and using such limited
information the estimates of dead discards are around 2-3%. Having the total catches, including dead and
live discards, and estimates of post-release mortality is important for stock assessment purposes. As such,
the Group emphasized the need for all CPCs to comply with the mandatory requirements to report discards
(both dead and alive) for billfishes. The Group supports the recommendation made in 2020 by the by the
Sub-Committee on Ecosystems on discards and to endorses the participation of this Group if the workshops
take place in 2021.

In response to Rec. [19-05] paragraph 20, in collaboration with the Tropical Tuna Species Group, begin work
to develop minimum standards for electronic monitoring of ICCAT fisheries as a supplement to the human
observer program.

CPUE

—  Sports fisheries CPUEs: Conduct the work to collect and incorporate any data which informs on
the historical evolution of fishing practices which could affect catchability. There may still be
issues related with increasing catchability in sports fisheries over time that are not fully taken
into account in the CPUE standardization.

— Joint CPUE: Noting the joint CPUEs for longline fleets which use fine scale operational data have
improve the assessment models for other species, investigate the possibility for doing these
analyses for billfishes together with other SCRS species and SCRS Species Groups.

— Compare observer and logbook data CPUEs indices: National scientists are encouraged to
develop both observed data and logbook CPUEs indices within their fleets.

Life history parameters
Continue the sampling of hard part for the growth studies on billfish caught off West Africa:
— Organize a workshop on age reading of billfish to enhance current expertise in the Eastern
Atlantic and to standardize processing and reading protocols between laboratories in February
2021 (if possible).

—  Continue the research and biological sampling of blue marlin from the Gulf of Mexico Mexican
longline fisheries.
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12.1.5 Bluefin tuna workplan

The Bluefin Tuna Species Group gives priority to the MSE process but also recommends focused research
efforts from specified Technical Groups to address key uncertainties identified in the 2020 update
assessments. The Species Group recommends conducting East and West assessments in 2022 on the basis
of targeted investigations conducted by the Technical-Groups. These Technical-Groups will be tasked with
addressing specific issues outlined under (4, below) and possibly funded through specific calls for tenders.
The Technical-Groups will present scientific papers on the subjects to the BFT Species Group at 2021
meetings however the actual implementation of the work for assessment advice will occur in 2022 and will
be conducted by the full BFT Species Group.

Given the priority placed upon the MSE process the SCRS recommends three meetings: (1) a 5 day in person
(physical) bluefin tuna intersessional meeting; (2) a 5 day in person candidate management procedure
developers workshop; and, (3) a 3-day in person meeting prior to the Species Group meeting to compile
CMP recommendations and results. While the meetings are open to all participants it is envisaged that only
the intersessional meeting and the 3-day meeting prior to the BFT Species Group would require full
participation of the BFT Species Group. This workplan assumes that TAC advice for 2021 and 2022 will be
adopted.

The workplan follows the remainder of the workplan for 2020:

a) 28-30 September 2020. BFT Technical Group MSE meeting (online)
b) December MSE webinar, and additional as needed

The workplan for 2021 is as follows:

1. Update indicators used in the MSE and the stock assessment to 2019 (or the most recent year) by
March 2021.

Hold three meetings:

a) Bluefin intersessional meeting (5-day meeting in about March/April);

b) MSE CMP developers small meeting (about 5 days June); financed by GBYP for developers (exact
same terms as was planned for 2020; 1 per group CMP group, Chairs, MSE Chair, 2-3 Experts)

c) Extended Bluefin Species Group meeting (6 days total, 3-days prior to September SCRS and 3
days during the species group week).

2. Work and dialogue related to the MSE

a) CMP developers continue work to refine CMPs. BFT MSE Technical Group and BFT Species
Group continue MSE work.
b) Dialogue with Panel 2, commissions, once sufficient progress on MSE has occurred.
a. Panel 2 February (present MSE update and CMP/indicators)
b. Panel 2 October/November (present update on CMP results)

3. In addition to the aforementioned SCRS meetings, other workshops organized directly by GBYP will
require the involvement of bluefin tuna Species Group

a) October 2020, workshop for the design of GBYP e-tagging plans (online)

b) November 2020, workshop on application for Close kin methodology to BFT Eastern Stock
(online)

c) December 2020, meeting for defining GBYP 2021 work-plan, considering outputs from Close-
kin and e-tagging workshops and results from GBYP Aerial surveys external review (online).
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4. Task Technical Groups. The purpose of the these are to create focused research teams to address specific
issues. The teams can operate under their own timing and meeting schedule but will need to report back
to the BFT Species Group in September 2021 with their findings and are free to report electronically at
any time deemed appropriate. Each Technical Group has an appointed coordinator and will be tasked
with developing a workplan (which may be part of a call for tenders for specific funding if necessary).
Each group will be tasked with the following topics:

a) Technical Group 1 (Indices, Coordinator Matt Lauretta, membership to be determined but will
consist of assessment lead modelers, possibly external experts, however the meetings will be
open to all CPC scientists. TORs to be drafted by coordinator in consultation with the BFT
rapporteurs):

b)

a.

Evaluate whether the current indices can be improved including through more explicit
incorporation of environmental or ecosystem factors. Noting the potential role of
ecosystem factors in affecting the interpretation of many indices, the Committee
recommends that effort be directed towards both identifying environmental factors
that affect catchability at basin and local scales and incorporating these factors in the
index standardization or modeling. The Committee recommends that the bluefin tuna
Species Group index analysts attend the Working Group of Stock Assessment Methods
(WGSAM) workshop focused on incorporating habitat modeling and environmental
considerations into indices and surveys;

Examine the potential effect of recent changes in management and adequacy in
representatively sampling the fishery for fishery dependent indices.

Building on the joint CPUE modeling workshop continue to develop joint indices for
WBFT (e.g. the Gulf of Mexico between Mexico and United States and for the Northwest
Atlantic between United States and Canada);

Technical Group 2 (Models, Coordinator Tristan Rouyer, membership to be determined but will
consist of assessment lead modelers, possibly external experts, however the meetings will be
open to all CPC scientists. TORs to be drafted by coordinator in consultation with the BFT
rapporteurs.

a.

Research to further develop alternative assessment models or to improve existing
models. The focus will be on development of reliable models for the East stock, deal
with mixing, and prepare for the availability of new data types (e.g. close kin).
i. ASAP
ii. Stock Synthesis
iii. M3 (for both East and West, possibly)
iv. Improvements to VPA
1. Extension of plus group
2. Addressissues related to the catch at age for the East

5. Responses to the Commission work

a) Continue Sub-Group on Growth in Farms
b) Continue the catch rate analysis (National scientists and Secretariat staff)
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12.1.6 Sharks workplan

In preparation for the planned blue shark stock assessment in 2021, the Group will conduct the following
activities:

—  Hold two intersessional meetings to assess the status of the blue shark in the North and South Atlantic.
The first meeting will be a five-day Data Preparatory (DP) meeting to collate and analyze all existing
information required for stock assessment, whereas the second meeting will be a five-day Stock
Assessment session*. The following tasks will be required, in some cases prior to the DP meeting, and
in others during or immediately after the DP meeting:

e Estimate catches for time periods where sufficient data were not available, but only for fleets
with significant catches

e National scientists and ICCAT Secretariat to use observer data and other potential techniques to

estimate historical catches of fleets with significant catches where that information is missing

Continue to gather and analyze available size information for BSH by sex and region

Identify fleets based on spatial/selectivity considerations

National scientists to update analyses of CPUE indices for BSH up to 2019

Identify appropriate CPUE indices for use in BSH stock assessment models

Review any new life history information for BSH in the Atlantic

—  Review of the SRDCP activities and progress
—  Allocated time to discuss the possibility of a plan for large-scale circle hook vs. ] hook study.

*If in person meetings are not possible, then web-based assessment meeting lasting more days will be
needed.
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12.1.7 Small tunas workplan 2021-2023
This workplan foresees both short and long-term objectives (see specific timeframes below).
Progress on the Small Tunas Year Programme (SMTYP):

—  Background/objectives: The SMTYP started in 2016-2017 with the initial aim of recovering small
tunas historical data (statistical and biological data) from the main ICCAT fishing areas. A
consortium led by Univ. Girona was set in 2018 for the collection of samples aiming biological
studies (reproduction and aging) and stock differentiation studies. The programme is ongoing
and currently covers different activities, namely collection of fisheries statistics and biological
studies.

—  Priority: High (15t priority with financial implication)

—  Leader/Participation: In 2020, the new consortium led by Brazil (FADURPE) was set to continue
biological studies (reproduction and aging) and stock differentiation studies.

— Timeframe: Ongoing work with annual updates scheduled to be provided to the SMT Species
Group.

—  Costs: Costs are estimated at €75,000 for 2021.

Revision of small tunas L/W relationships at stock level:

—  Background/objectives: There are several L/W equations available for small tunas at local level, and
several more are being currently developed by various CPCs/national scientists. The Group
recommends that joint analyses are carried out using detailed data collected by observer, so that
L/W relations representative of the stocks at regional level can be presented and adopted by ICCAT.

—  Priority: High

—  Leader/Participation: EU-Spain, with collaboration of CPCs willing to participate/share observed
L/W data from observer and sampling programmes. EU- Spain and Portugal, Morocco and Brazil
have already committed to participate. Other CPCs are expected to join this collaborative effort.

— Timeframe: The leader (Pedro Pasqual, EU-Spain) will circulate data template by October 2020.
CPCs should submit data up to January 2021. A SCRS paper will be presented to the Intersessional
meeting in 2021.

Updating the biological meta-database:

— Background/objectives: The SMT Group started in 2016 a biological meta-database. The Group
recognized the importance to continuously update this database as new biological information
becomes available, also developing criteria for replacing existing parameters when available. Such
information is then provided to update the SMT executive summaries and will eventually be used
for both qualitative and quantitative assessments for the different species and stocks.

—  Priority: High

—  Leader/Participation: EU.PRT, with collaboration of CPCs willing to participate, will continue to
update the meta-database and provide updated information (in the form of SCRS papers) to the
Species Group. The next update is planned for 2021 Intersessional meeting. Scientists that have
access to recent literature on SMT biology that can inform this database are encouraged to send
that information to the coordinator and the SMT chair. Leaders: Pedro G. Lino and Rubén Mufioz-
Lechuga (EU-Portugal)

— Timeframe: A SCRS paper will be presented annually to the Species Groups or Intersessional
meeting.

Updating and/or applying the Data-Limit Models:

— Background/objectives: The SMT Group started applying Data Limited methods in 2016 and,
although the Group has improved in applying a range of models, the robustness still needs to be
evaluated before they can be used to provide management advice. In 2021 the Group will develop
the specifics ToRs and and an agenda for the proposed workshop on Data-limit models.

—  Priority: High (23t priority with financial implication)
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— Leader/Participation: Brazil and Morocco will continue to update the application of Data-Limited
methods to SMT, with collaboration of CPCs willing to participate.

— Timeframe: A workshop in Data-Limit models could be held immediately after (back-to-back) the
2021 intersessional meeting of the Small Tunas Species Group, which would allow the reduction
of travel related costs. This workshop should be updated in 2023, also in the format back-to-back
the 2023 intersessional meeting of the Small Tunas Species Group. Also, SCRS papers to be
presented annually to species Group meetings or Intersessional meeting.

—  Costs: Costs are estimated at €25,000 per workshop, which would allow for participation of 2
experts and 8-10 national scientists.

Calibration and adopting internationally agreed Maturity scales:

—  Background/objectives: During 2020 ICCAT Workshop, studies on small tunas on growth and
reproduction, including drafting protocols and training of sample processing and analysis of
maturity stage, were carried out. However, the Group feels that further work still needed as
regards the calibration and adopting internationally agreed maturity scales for small tunas.

—  Priority: High (35t priority with financial implication)

—  Leader/Participation: Spain will continue to lead the reproduction studies, with collaboration of
CPCs willing to participate.

—  Timeframe: A workshop on maturity could be held in 2022. Also, SCRS papers to be presented
annually to species Group meetings or Intersessional meeting.

—  Costs: Costs are estimated at €20,000 for the 2022 workshop, which would allow for participation
of 1 expert and 8-10 national scientists.
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12.1.8 Swordfish workplan
North and South Atlantic

Assessments for North and South Atlantic swordfish were conducted in 2017. The next assessment is
scheduled for 2021. The Group requests to conduct a total of three meetings in 2021, namely two
intersessional meetings (data preparatory (4 days in-person) and stock assessments sessions (5 days in-
person) plus one MSE technical meeting (3 days in person). The intersessional meetings (data-preparatory
and stock assessment session) will be dedicated mainly to the Atlantic (North and South stocks)
assessments. Within the data-preparatory meeting, some time will be allocated to updates on the progress
of the swordfish biological and stock structure projects. The third requested meeting is of a more technical
nature and will be dedicated mainly to discussion and progress on the MSE work.

The Committee noted that having in-person meetings would be more productive and participative, but that,
if needed, online meetings are also possible to advance this type of technical work. A significant additional
number of days would be needed if online meetings are required.

If the Commission prefers that the MSE work advances more quickly that would require postponing the
stock assessments.

A list of recommended work for the swordfish Working Group was identified as high priority areas where
continued efforts are required for North and South Atlantic swordfish. The list is organized in such a way
that priorities for 2021 work are listed first, followed by other tasks that are part of other ongoing work.

Priorities for completion in 2021

Life history Project:

- Background/objectives: An understanding of the species biology, including age, growth and
reproductive parameters is crucial for the application of biologically realistic stock assessment
models and, ultimately, for effective conservation and management. Given the current
uncertainties that still exist in those biological parameters, the Group recommends more studies
on swordfish life history are carried out. Those should be integrated with an ICCAT swordfish
research plan that is provided in the recommendations with financial implications.

- Priority: High priority.

- Leader/Participation: A consortium led by Canada (currently with 2 institutes and 20 sub-
contractors; 15 countries, both Atlantic and Mediterranean) started this work in 2018. The work
progressed during 2019 and 2020, and is scheduled to continue in 2021.

- Timeframe: Started in 2018 and currently ongoing; request for funds to continue in 2021 (see
Table 1 at the end for detailed estimated costs).

Size/Sex distribution study:

- Background/objectives: The Group recommends that a detailed size and sex distribution study is
started in order to better understand the spatial and seasonal dynamics of swordfish in the
Atlantic. This study should be carried out in a cooperative manner between scientists, involving
as many fleets as possible and preferably using detailed fishery observer data. This is particularly
important if future alternative management measures are considered, for example when
considering spatial/seasonal protection areas for juveniles. Additionally, such a study would also
provide a contribution for the stock delimitation work, and has been used in the previous stock
assessments using integrated models (SS3). Preliminary work was conducted in 2018. A data call
using a template similar to the one used in 2018, will be circulated (by late 2020) to CPC scientists
interested in participating in this collaborative work, that will provide important inputs for the
2021 SWO Atlantic assessments.

- Priority: High priority.

- Leader/Participation: EU-Portugal, with the collaboration of CPCs willing to participate/share
data on size/sex/location from observer programmes.

- Timeframe: Started in 2018. Deadline for the next stock assessment (2021). An ICCAT paper is
planned to be presented with the results at the 2021 SWO data-preparatory meeting.
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Update the North Atlantic combined CPUE index

Background/objectives: Previous North Atlantic SWO assessments have used a combined CPUE
index using operational data provided by several CPCs (Spain, Canada, Japan, USA, Portugal,
Morocco). Specifically, previous stock assessments from 2006, 2008, 2012 used this index in the
productions models used for scientific advice, while in the last assessment (2017) it was used in
production models for continuity runs, as well as verification with the SS3 model used for advice.
This index can also be useful for the ongoing MSE work.

Priority: High Priority

Leader/Participation: Data should be provided by the following CPCs that have contributed with
data for this work in the past (Spain, Canada, Japan, USA, Portugal, Morocco). The Secretariat will
carry out the CPUE standardization, updating the previous works (see SCRS/2017/137)
Timeframe: Data (terminal year = 2019) should be submitted to the Secretariat in early 2021 (end
of Feb 2021), so that a preliminary analysis can be carried out, shown and discussed at the data
preparatory meeting.

Larval index work:

Background/objectives: An initial swordfish larval index was presented in the swordfish data
preparatory meeting, in the last stock assessment in 2017. The Group recognized the value of
adding fishery-independent indexes to the stock assessment, but there were still concerns about
the surveyed area. Therefore, the Group recommended including this work in the swordfish
workplan to determine if those issues can be solved and this or other fishery independent indices
can be improved and used in the future.

Priority: High priority.

Leader/Participation: Led by the United States.

Timeframe: Should be completed for the next stock assessment (2021), if possible. An ICCAT
paper should be presented at the SWO data-preparatory meeting in 2021.

Improvements on input data to the South Atlantic assessment:

Background/objectives: Given the uncertainties with regards to CPUE inclusion in the assessment
models noted in the previous South Atlantic assessment (Anon. 2017f.), the Group strongly
encourages national scientists to progress on CPUE development. Additionally, other data
(e.g., sizes, biology) that can improve the assessment should also be provided.

Priority: High priority.

Leader/Participation: CPC scientist and stock assessment modellers.

Timeframe: In 2021, for the next South Atl SWO stock assessment.

Complete N&S-Atlantic stock assessment processes:

Background/objectives: Assessments for N&S-Atlantic SWO are scheduled for 2021. If possible the
group should take into account emerging SWO-SWG work on stock structure, growth and
maturity and environmental effects, as well as historical life history parameters.

Priority: High priority.

Leader/Participation: Stock assessment modellers.

Timeframe: A data preparatory meeting in March 2021 and an assessment meeting in June 2021.
Assessment modellers must prepare abundance indices and select candidate assessment
modelling frameworks (e.g. SS3, JABBA, etc.) in late 2020/early 2021 and present initial results
at the data preparatory meeting.

Priorities for ongoing work (ongoing past 2021)

PSAT tag data request for joint analysis:

Background/objectives: The Group continues to encourage all CPCs to provide their swordfish
PSAT tag data to an ad hoc study Group. As a minimum the data should include the temperature
and depth by hour, date and one-degree latitude*longitude square. This will contribute to support
the improvement of CPUE standardization through the removal of environmental effects as well
as the better definition of stock boundaries. This activity is linked with another from the WGSAM
workplan.

Priority: High priority.

Leader/Participation: Led by US, with the participation of CPCs with PSAT tag data.

Timeframe: Started in 2018, ongoing in 2019 and 2020; to continue in 2021.
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Continuing work on environmental effects:

Background/objectives: Given the possibility of spatial and environmental effects being partially
responsible for the conflicting directions of some of the influential indices of abundance, the
Group should further study this hypothesis during the coming years, use existing PSAT data to
compliment this work, and determine how best to formally include these environmental
covariates into the overall assessment process. The USA has taken a lead role in this investigation
and likely collaborators would include scientists from Canada, Japan, and the EU (Spain and
Portugal) as their indices were the most appropriate for this work. Expected deliverables would
include quantified reduction in the conflicting indices of abundance from the temperate and
tropic regions, which in turn should lead to a more stable assessment. Other products could
include an increased understanding of the distribution of swordfish and perhaps a revisiting of
the geographic structure of the data and the assessment. Ideally, this work should be done before
the next stock assessment.

Priority: High priority.

Leader/Participation: Lead by US, with participation of other CPCs.

Timeframe: Ongoing, to be considered at the next stock assessment.

Continue N-Atlantic MSE process:

Background/objectives: The Group agreed to take a more in-depth look at the base case SS3 model
through more extensive diagnostics, so that the model is configured most appropriately for the
MSE work and to continue the MSE development.

Priority: High priority.

Leader/Participation: Stock assessment and MSE modellers.

Timeframe: MSE work started in 2018 and is ongoing in 2020. It is planned to continue in 2021,
with one technical meeting devoted to MSE requested for 2021. The table in item 13.1.8 of this
report provides the roadmap adopted by the SCRS in 2019 on this work, with some more details
provided below.

Activities related with MSE to complete until the end of 2020(see SCRS/2020/114 for further detail). Issues to
addressed in a late 2020 MSE technical group meeting

1.

2.

SO R Ne:

Finalize the OM grid (inputs from Swordfish Species Group, including the SS3 modeler and grid
developers);

Produce diagnostic reports for OMs - for OM selection/weighting. Identify key OMs spanning
range of uncertainty axes (e.g., 8 OMs) and produce pair-wise OM comparison reports;

Report impact of OM uncertainty to MSE results, i.e. MP performance and selection. Uncertainty
in:

a) Gear selectivity

b) Length composition effective sample size

c) Steepness

d) Natural mortality

e) Catchability increase (historical)

f)  Environmental effects

Report impact of uncertainty scenarios in OM projection for MP performance/selection;

a) Impact of hypothesized spatial structure/mixing (requires hypothesized spatial
structure/movement rates)

b) Environmental considerations - cyclic trends or regime shift in recruitment

c¢) Effect of minimum size recommendation - discard mortality & implementation options

d) Future increases in catchability

e) Implementation error in TAC overages

Update Shiny app with new OMs, performance metrics;

Update SWOMSE with additional example MPs (e.g., surplus production MP, Fusy reference MPs
Attend and provide an update at a Species Group meeting in September 2020

Attend and provide updates at a technical meeting that will be held in later 2020

Reporting and SCRS drafting/submissions;

0 Misc: Webinars, contingencies, individual calls/support with MSE package;
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Activities related with MSE proposed for 2021 (following the detailed roadmap developed at the late 2020 MSE
technical group meeting).

©ONO U WN P

Finalize OM Reference grid with improvements identified in previous phase

Identification of Robustness OMs

Formalize red-face tests for OMs

Development of CMPs & selection of index

Tuning of proposed CMPs

Determine how CMP performance will be evaluated (reference & robustness OMs)

Evaluation of CMPs against performance metrics

Prepare updates/inputs for the Dialogue with Commission Panel 4 on management objectives
Contractor to attend and provide updates at both the Dialogue, Intersessional and Species meetings

10 Contractor prepares reporting and SCRS drafting/submissions;
11. Misc: Webinars, contingencies, individual calls/support with MSE package;

Remaining activities from 2018 Species Group report (Items not likely in current MSE framework or
uncertain of best approach, so need further discussion).

1.

2.
3.
4.

Environmental considerations: for example: oxygen minimum zone - vertical displacement, cyclic
movement of adult swordfish;

Seasonal dynamics;

Spatial sexual segregation of the stock;

Consider CPUE conflicts by area.

Activities pertaining to the 2017 External Assessment Reviewer (specific work for progressing MSE
for N-Atl SWO and other activities to take in consideration in the next stock assessment)

MSE work

Background/objectives: MSE needs to be able to incorporate AMO effect and spatial distribution
and changing catchability in the operating model. From this, it seems feasible to test whether a
simple combined CPUE could be an accurate indicator of stock trends. MSE could either take a
detailed and technical approach (e.g. spatial and oceanographic effects on the CPUE indices and
subsequent effect on the assessment), or it could take a management-oriented approach to
investigate possible changes in the HCR. While both goals could be done at the same time, it might
be better to tackle these as different projects in order to have high client engagement in the HCR
project. With regards to the management-oriented approach which has been requested by the
ICCAT Commission, the work has started in 2018 with an initial development of an MSE
framework. A new contract (new contractor) was awarded in 2019, and the work continued
mostly to develop the framework for the conditioning of the Operating Model. The work planned
for 2020 is to finalize the conditioning of the Operating Model and start testing alternative
management procedures. The full and detailed documentation of the MSE framework and a Trial
Specifications document should be produced.

Priority: High priority.

Leader/Participation: A Contractor started this work in 2018. A new contract (different
contractor) was awarded in 2019, which should continue this work in 2020.

Timeframe: Process started in 2018. Funds requested to continue in 2020, taking into account the
ICCAT Commission schedule regarding swordfish MSE work (see Table 1 at the end of this
document and the table in item 13.1.8 of this report for estimated costs).

Clear presentation on CPUEs

Background/objectives: The reviewer encouraged more explicit, clear presentation and
comparison of CPUE trends by fleet and area and season. Outliers need to be identified and
potentially down-weighted in combined indices and assessments.

Priority: High priority.

Leader/Participation: All CPCs that present CPUE series for the next assessment.

Timeframe: Next stock assessment.

100



2020 ADVICE TO THE COMMISSION

Sensitivity analysis for catches/discards
- Background/objectives: Conduct sensitivity analysis with estimated total catch, including
plausible degree of discard/retained catch ratio changing over time.
- Priority: High priority.
- Leader/Participation: Stock assessment modellers and scientists involved in the assessment
- Timeframe: Next stock assessment.

Mediterranean

For the Mediterranean stock, the last assessment was conducted in 2020. The next assessment should take
place not before 2024 but, in order to monitor stock trends, essential fisheries indicators (e.g. catch, indices
of abundance), it should be reviewed in 2022.

Given the above needs and taking into account the questions raised during the latest assessment a workplan
should be developed aiming to:

- Review relevant fisheries and biological data
- Update estimates of standardized CPUE indexes for the most important fisheries
- Obtain estimates of discard misreporting

Additionally, the Group should develop a workplan aiming to better identify the effects of the environment
on swordfish biology, ecology and fisheries. Future CPUE analyses should evaluate the benefits of taking into
account important oceanographic changes that have occurred recently in the Mediterranean Sea (e.g.,
eastern Mediterranean transient) and may have impacted the availability of the stock to some fisheries,
and/or the recruitment success of the population.

- Time-frame: by the next stock assessment (2024)
- Priority: medium
- Participation: all CPs
References
Ortiz, M., Mejuto, ], Hanke, A,, [jima, H., Walter, ]., Coelho, R, Ikkiss, A.I, 2017. Updated combined biomass

index of abundance of North Atlantic swordfish stock 1963-2015. Atlantic swordfish stock assessment,
3-7 July 2017, Madrid, Spain. Collect. Vol. Sci. Pap. ICCAT, 74 (3): 1275-1294.
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Table 1. Details of the funds requested for 2021 to continue the biological and stock structure work on Atlantic and Mediterranean swordfish, as well as the North
Atlantic MSE development.

MSE development

Project Task Leader Participating CPCs Requeste | Notes
d budget
Sampling and | Sampling Atl: Canada; Med: | Consortium €20,000 Ongoing consortium work for continuing collection and
Biology collection, Italy (participating shipping of age and growth, reproduction and genetic
Project/consortium | shipping and CPCs/Institutes) samples.
(Proj. leader: Canada; | consumables
Med. coord: Univ. | Biology - Age and | EU-Portugal €60,000 Continue consortium work on spine and otolith
Genova, Italy) growth processing and provide updated results. Processing of
structures being carried out by FAS (Fish Ageing
Services)
Biology - | EU-Spain €25,000 Continue consortium work on processing samples and
reproduction provide updated results
Biology - Genetics | EU-Italy €100,000 | Continue consortium work on processing genetic
samples and provide updated results
ICCAT/CPCs directly | Workshop on | ICCAT Secretariat | Consortium labs working | €20,000 Workshop organization (including attendance of
Ageing and | with the | on biology and experts on external experts on SWO biology) to establish an ageing
Histology Consortium SWO biology reference sets (both spines and otoliths) and creating
Reference Set reference sets reproductive stages (histology).
ICCAT/CPCs directly | Satellite tagging Managed by SWO SG | Any CPC with possibility | €30,000 Purchase PSAT tags and satellite transmission.
(represented by the | to deploy satellite tags in Deploying PSAT. Reserve 5,000 for released fish
Chair) the stocks mixing areas payments and 500 for tagging equipment (poles,
applicators, etc.)
N-Atl SWO MSE | Continue N-SWO | MSE contractor Inputs and dialogue with | €90,000 Continue the work started with the 2019 contractor,
project MSE work the SWO SG and CPCs on that is currently ongoing.
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12.1.9 Tropical tunas workplan for 2021
Stock assessment schedule

The Committee’s plan developed in 2019 included a data preparatory meeting for skipjack in 2020, an
assessment of skipjack and data preparatory meeting for bigeye in 2021 and an assessment of bigeye in
2022. Because of the Commission request for an assessment of bigeye in 2021, the inability to conduct
assessment meetings of tropical tunas in 2020 due to the pandemic, and the lack of capacity to conduct
simultaneous assessment in the same year for skipjack and bigeye tunas, the Committee has decided to
modify its assessment schedule.

The Committee proposed holding a data preparatory and an assessment meeting for bigeye in 2021 (in
April and July) and an equivalent meeting for skipjack in 2022.

The Committee will attempt to include data up to 2020 during the 2021 assessment of bigeye tuna. For that
to occur, sufficient data will need to be provided by CPCs prior to the data preparatory meeting in April
2021. This data needs to be available two weeks prior to the data preparatory meeting. If such data is not
available then the assessment will proceed with data up to 2019 and any data obtained for 2020 will only
be used in projections. The same assessment model type (SS3) and uncertainty grid used in the 2018
assessment will be used in 2021. Updates of relevant biological parameters and relative abundance indices
not used during the 2018 assessment will be considered. However, at a minimum, the relative abundance
indices used during the 2018 assessment will need to be updated. There will be little time and few resources
to make large modifications to the model structure and nature of data inputs in the period between the data
preparatory meeting and the assessment meeting.

2021 Research program

The highest priority for this group is to support the research for the stock assessment of bigeye tuna in
2021.

The second highest priority for the Committee is to continue their support for the AOTTP programme
SCRS/P/2020/062), including taking advantage of the data generated by the programme and enhancing its
value by conducting further analyses that can support stock assessments, MSE and responses to the
Commission. To facilitate this, the AOTTP has developed a web-based data dashboard to help visualize the
various data products on conventional and electronic tags and has worked with the secretariat and the
Committee to adopt a new data sharing protocol.

An equally important priority is to participate and present analyses of AOTTP data at the AOTTP symposium
(2020/2021). The format and date of such a symposium will depend on the programme’s final funding
decisions and the situation of the COVID-19 pandemic.

The Committee notes that data on tagged fish, including biological samples, should continue to be obtained
in the future, provided there is the appropriate infrastructure and resources to collect it. As such data will
represent fish with longer stays at sea, these data will be particularly valuable to scientists and the
Commission.

The Committee will focus the 2021 Tropical Tuna MSE work on:
1. Identifying the major sources of uncertainty to be considered for the Multispecies Tropical Tuna MSE
(BET, YFT and East SK] stock).
2. Continuing to make progress on the stand alone MSE for the Western stock of skipjack as detailed in
SCRS/2020/140. Additionally, exploring an OM which includes catches other than from Brazil.

The Committee will update the combined bigeye tuna longline combined index of abundance for the
upcoming assessment in 2021. Such work will be led by Japan.

Finally, the Committee will need to support through their research responses to the Commission on the
outstanding questions identified by the Committee and detailed in section 14 of this report.
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12.1.10 Methods workplan (WGSAM)

1) To explore how to measure and quantify catchability increases over time that currently cannot be
easily captured in the CPUE standardization. Recommendation to establish a programme for data that
need to be collected and how to model time varying catchability in the CPUE standardization or
assessment process.

2) Complete the swordfish Species Distribution Model as a stand-alone model, as well as to add a
simulated directed fishery to the Longline Simulator tool.

3) A document outlining the recommended standard diagnostics for stock assessment models.
12.2 Intersessional meetings proposed for 2021

Taking into account the assessments mandated by the Commission and the Committee's recommendations
for research coordination, the proposed intersessional meetings for 2021 are shown in Table 12.2. The
Committee noted that the schedule needs to maintain some flexibility in order to account for any changes
that may result from the deliberations held by the Commission, the meetings scheduled by other RFMOs
and mostly due to the unknown evolution of the COVID-19 pandemic that might not allow in-person
meetings. It is worth noting that some CPCs have already commented they have travel restrictions in place
until the end of March 2021.

The Committee noted that having in-person meetings would be more productive and participative, but that,
if needed, online meetings are also possible to advance the SCRS work. However, a significant additional
number of days would be needed if online meetings are required.

Due to the COVID-19 pandemic that has precluded in-person meeting throughout most of 2020 and the
unknown evolution of the pandemic in the coming months, for the time being no CPCs have yet expressed
their willingness to host any of the schedule intersessional meetings in 2021.

The Committee reiterated the importance of ensuring a wide participation of scientists on its meetings, and

requested the Commission to allocate the necessary funds to allow delegates from developing CPCs to
attend the SCRS meetings.
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Table 12.2. Calendar of the Inter-sessional meetings for 2021, based on in-person meetings. If online meetings are needed, this schedule will necessarily be
modified to account for the number of days assigned to each meeting particularly in the case of those Species Groups that will carry out stock assessments.

MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN MON TUE

January 2 3 4 5 - 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 28] 24 25 26 27 28 29 30 31

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Feb:
ebruary e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

March __ SWO Data preparatory __ Blue shark Data Preparatory _

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

April BFT Inter ional _ BET Data preparatory
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

May
SC-Ecosystems

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

-~ MM swostockssessment __Blue shark Stock Assessment_ ALB Intersessional

July 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

ALB Inter BFT MSE Tech. Group™* BET Stock

August 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

BFT 2nd Inter ional

1 2 3 4 5 6 7 8 9 10 11 |2 13 14 15 16 17 18 19 20 21 22 | 23 24 25 26 27 28 29 30

October -;

November - 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 2 3 4 5 e 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 |28 26 27 28 29 30 31

December

(*) Meetings of ALB, BFT, BIL, SHK, SMT, SWO, TRO and SC-STATS I Free day in ICCAT
(+) SCSTATS will be on 27 Sep 2021 l:] Meeting of technical nature ++ No funding to be provided
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12.3 Date and place of the next meeting of the SCRS

The next meeting of the Standing Committee on Research and Statistics (SCRS) will be held in Madrid, Spain,
from 4 to 8 October 2021; the Species Groups will meet from 27 September to 1 October 2021 at the ICCAT
Secretariat (Madrid, Spain).

13. General recommendations to the Commission
13.1 General recommendations to the Commission that have financial implications
13.1.1 Sub-committee on Ecosystems and By-catch

- The Sub-committee requested financial assistance to assist five to eight CPC scientists to attend a
collaborative workshop to continue the evaluation of the impact of ICCAT fisheries on sea turtles,
with the use of detailed fishery observer data. This is in support of an ongoing process that will
continue over the coming years.

- The Sub-committee requests financial assistance to support the attendance of five to seven CPC
scientists at a collaborative workshop to discuss the relevance and the methodology used to
delineate candidate ecoregions within the ICCAT convention area to foster discussion on
operationalizing the EBFM. The Sub-committee recommends that a report be prepared
documenting their process and to present it in the 2021 meeting.

- The Committee recommends that in response to ICCAT Rec. 19-05 on how CPCs estimate discards,
the Secretariat in close coordination with the SCRS organize separate workshops with the goals of:
a) characterizing the current state of discard estimation methodologies and the supporting data
collection, b) evaluating if existing approaches are statistically sound and developing
improvements if necessary, and/or recommending the implementation of discard estimation
approaches, and c) if necessary, training national scientists in discard estimation techniques. The
workshops should not be conducted as part of any regular species Group or Sub-committee

meetings.
Sub-Committee on Ecosystems 2021
Workshop on ICCAT fisheries impact on sea turtles €15,000

Workshop to discuss the relevance and the methodology used to delineate

candidate ecoregions €10,000

TOTAL| €25,000

13.1.2 Sub-committee on Statistics

In recent years, there has been an increased workload in the Science and Statistics Department, which has
led two crucial long-term projects recommended by the SCRS to be postponed for more than 6 years.
Accordingly, a new database developer shall be hired to: i) geo-reference all the fisheries statistics; ii)
develop and maintain electronic tagging and biological sampling databases. This position is essential for the
Secretariat to provide high-quality information available on electronic tagging and biological sampling to
the SCRS, otherwise this will be detrimental for scientific advice. To overcome this issue, the Sub-Committee
recommends that the Commission provide the Secretariat with the necessary means to hire a database
expert.

13.1.3 Albacore

— The Committee recommends continued funding of the albacore research programme for North and
South Atlantic stocks. As for the Mediterranean stock, although there are still considerable gaps in
knowledge on the species biology, fisheries and statistics, to date, the Committee has not set research
priorities; therefore, no funding is currently requested under the framework of the ICCAT Albacore
Research Project. However, there is one recommendation with financial implications for this stock (the
larval studies).
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— The Committee recommended that for the next four-years, research on the North and South Albacore
stocks be focused on three main research areas: biology and ecology, monitoring of stock status, and
management strategy evaluation (the latter is specific to the north Atlantic stock). For 2021 the
Committee recommended to continue electronic tagging activities in the north Atlantic, to start tagging
in the Southern Atlantic, to conduct reproductive biology studies in both stocks, and to progress on the
north Atlantic albacore MSE. These are all considered to be high priority tasks, with an estimated cost of
€120,000. More details of the proposed research and economic plan are provided in the Albacore 2021
Workplan (item 12.1.3 of this report).

— The Committee request funds for a short term-contract to support advances in larval studies in the
Balearic Sea and other spawning areas (e.g. central and eastern Mediterranean), namely investigating
the spatio-temporal distribution of larval habitats and dependencies with local mesoscale
oceanography, and investigating the ecology of early life stages and the factors determining larval
survival. In addition, it shall include tools for developing habitat standardized larval abundance indices

— During some of the recent scientific meetings of the Albacore Species Group, it was noted the absence of
several CPCs with important albacore fisheries. This fact limited the ability of the Group to properly
revise and interpret the basic fishery data and relative indices of abundance. This continues to result in
unquantified uncertainties, which negatively affects the achievement of meeting objectives. To
overcome this issue, the Committee continues to recommend that CPCs make additional efforts to
participate in the meetings. Moreover, whenever necessary developing CPCs may request financial
assistance to the Secretariat through the ICCAT Meeting Participation Fund (MPF), to attend and
contribute to Albacore Species Group meetings. This recommendation is pertinent for the 2021
Mediterranean albacore assessment.

— Following the ICCAT MSE roadmap adopted by the Commission, which is currently under review by the
SCRS, the Committee recommends that the Commission provide the necessary financial means for the
continuity of N-ALB MSE work.

Species: ALB 2021 2022 2023
Tagging! 60,000 |[40,000 [30,000
Biological studies: --I
Reproduction! | 35,000 | 35,000 | 25,000

Other (Larval studies) [ 33,000 |[33,000 [33,000

MSE 20,000 (30,000 (30,000

Sample collection and shipping 5,000 5,000 5,000

TOTAL 153,000 143,000 |123,000
13.1.4 Billfish

—  Enhanced Programme for Billfish Research: The Committee recommends continuing funding for the
EPBR research activities for future years, to further improve knowledge gaps for the species and areas
prioritized: [Priority 1]

e [nitiate/continue reproduction study of blue marlin in the Gulf of Mexico;
e Continue the growth study of the three priority billfish species in the eastern Atlantic;

e Organize a workshop on growth and ageing techniques for billfish with teams from eastern and
western Atlantic teams.

1 Funds to be evenly split between North/South stocks. In the event of a budget reduction, the southern stock has priority.
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—  To fund one regional workshops in West Africa or Caribbean for CPC statistical correspondents on
artisanal fisheries data collection. The objective is collecting detailed information describing their
fishery(ies) and sampling programmes, aiming to improve the collection and submission of billfish
fisheries data in these regions (€25,000).

—  To carry on with the development of an app for mobile phone to collect and report fisheries data on
artisanal fisheries in collaboration with local scientific institutions.

Breakdown of the requested Billfishes estimated budget for the period 2021 - 2023.

Activity: 2021 2022 2023
Tagging
Reproduction 5,000
Age and growth 15,000 15,000 15.000
Genetic [WHM/RSP kits] 5,000 5,000 5,000
Other (identify)

Other fisheries related studies
(including data recovery and

collection of fisheries statistics in the 10,000 10,000 10,000
field in West Africa)
Sample collection and shipping 10,000 10,000 10,000
Consumables 5,000 5,000 5,000
Workshops [Age-growth 2021] +

Data Artisanal fisheries 2021,
£022]/stock assessment expert [SAI 55,000 30,000 25,000
Stock Assessment 2022]/reviewer
Total 105,000 75,000 70,000

13.1.5 Bluefin tuna

— Meetings devoted primarily to MSE development (two Bluefin tuna MSE Technical Group meetings,
coordinated by GBYP, and a Joint BFT/MSE intersessional meeting).

— Continued funding to support the essential work of GBYP, including funding of the MSE development
process, biological studies and the full GBYP workplan, including an external review of MSE.

— Support by the GBYP for the specified sub-groups (SG) which will address key uncertainties identified
in the 2020 update assessment, including:

e Habitat and environmental variables represent an important source of variability in existing indices
of BFT relative abundance, the Committee recommends continued explorations of factors that may
account for differential availability or catchability.

¢ Continuation of the Joint CPUE Standardization work group.

o Continued work in developing alternative assessment models for E-BFT, notable statistical catch at
age/length models.

— The Committee recommends support for workshops in statistical techniques for index standardization
and to develop a working network for analysts to facilitate the future sharing of knowledge and tools.
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13.1.6 Sharks

Provide funding for the SRDCP for Year 7 (€100,000) to complete work on South Atlantic shortfin mako
age and growth, shortfin mako genetics (a one-year extension is requested to conduct additional nuclear
DNA analyses to better understand the reasons for the inconsistency between genetic population
structures predicted from mitochondrial and nuclear DNA approaches and thus provide a more accurate
picture of the genetic population structure of Atlantic shortfin mako), and continue work on movement
and habitat characterization of silky, oceanic whitetip, and hammerhead sharks through satellite

tagging.

Activity: 2021
Tagging (FAL, OCS, SPZ, LMA) 65,000
Biological studies: _
Age and growth (S.Atl. SMA) 10,000
Genetic [SMA] 25,000
Total 100,000

13.1.7 Small tunas

To consider requesting the Commission to develop a process which could support funding of research
programmes for periods longer than usual biannual budget period, since SMTYP, as well as other ICCAT
research programmes, require multiannual and multiregional initiatives that are difficult to handle based
on annual budgets. The ICCAT Strategic Research Plan recognizes that such long-term commitment is
essential for improving scientific advice.

The Committee recommended the following activities which will have financial implications in the period
of 2021 to 2023:

Continuing support to the SMTYP: The Committee recommends continuing with the ICCAT SMTYP
research programme activities in 2021-2023 (see table below) to further improve the biological
information (improving geographical coverage for growth, maturity and stock identification) for the
species/areas prioritized, such as WAH (including the Northwestern region), FRI and BLT. Costs in 2021
are estimated at €55,000.

Regional workshop on the application of data-limited methods to assess small tunas stocks. These
models include integrated, length and catch based models. With such tools it is possible to know the
status of the population and, depending on the method used, provide reference point to the fishery. Such
approaches require inputs from biologists and fisheries experts. As such, the Committee recommended
a workshop to be held to advance with the data-limited models applied for some small tunas species.
For 2021 the Committee will develop the specifics ToRs and agenda for the proposed workshop on Data-
limit models. This workshop could be held immediately after (back-to-back) the 2021 intersessional
meeting of the Small Tunas Species Group, which would reduce traveling costs. This workshop should
be updated in 2023, also in the format back-to-back the 2023 intersessional meeting of the Small Tunas
Species Group. Costs are estimated at €25,000 per workshop, which would allow for participation of 2
experts and 8-10 national scientists.

Regional workshop on the maturity staging in 2022 to small tunas stocks. This workshop would allow
for calibration and adopting internationally agreed macroscopic and microscopic maturity scales for the
new studied small tunas species. Costs are estimated at €20,000, which would allow for participation of
1 expert and 8-10 national scientists.

Funding for additional tagging of wahoo and little tunny. The Committee recommends that financial
support for further conventional tagging of wahoo in the Canary Islands and little tunny in the Gulf of
Cadiz and the Alboran Sea (Portugal and Spain), that corresponds to areas where AOTTP did not
promoted tagging campaigns of these species. The Committee estimates that the costs to conduct such
work in 2021 would be €20,000.
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Revision of the ICCAT manual for small tuna species. The Committee recommends to extend the species
description chapter(s) of the ICCAT Manual for other small tuna species that are under the ICCAT
mandate including wahoo (Acanthocybium solandri), serra Spanish mackerel (Scomberomorus
brasiliensis), West African Spanish mackerel (Scomberomorus tritor), BOP (Sinopsis unicolor) and CER
(Scomberomorus regalis), and update all other species chapters which were last updated in 2006, except
for Thunnus atlanticus, which was updated in 2013. The Committee estimates that the costs to conduct
such work would be €5,000, in addition to the work completed in 2020.

The Committee recommends continuing the support and funding for the recovery activities of the
AOTTP in subsequent years.

The table below synthetizes the required budget with financial implication for the SMT in the short and
medium term (2021-2023).

Small tunas 2021 2022 2023
Tagging and rewards 20,000 5,000 5,000
Biological studies: _

Reproduction 15,000 25,000 25,000

Age and growth 15,000 25,000 25,000

Genetic 15,000 25,000 25,000
Other fisheries related studies (including data recovery) 5,000 5,000
Sample collection and shipping 10,000 25,000 25,000
Revision of the ICCAT manual for small tuna species: 5,000

Workshops on Data-Limit stock assessment (in 2021 and
2023) + Workshop on the maturity staging (in 2022)

25,000 20,000 25,000

TOTAL 105,000 130,000 135,000

13.1.8 Swordfish

Research funding for biology and stock structure (this recommendation applies to both the North and
South Atlantic and Mediterranean Stocks). An understanding of the species biology, including age, growth
and reproductive parameters, as well as stock structure and mixing is crucial for the application of
biologically realistic stock assessment models and, ultimately, for effective conservation and
management. Given the current uncertainties that still exist, the Committee recommends as high priority
to continue biological studies on swordfish. An ICCAT project on swordfish biology, genetics and satellite
tagging started in 2018 and the Committee recommends that the project continues for at least the next
year (2021), possibly extending further than that, and is provided with financial support. The costs for
continuing such work are detailed in Table 1 of the Swordfish workplan (item 12.1.8).

MSE work and funding: Delivering MSE results for Northern SWO according to the schedule agreed upon
by the Commission will be very challenging and require time and resources. Funding to start this work
was provided in 2018, and a contractor was hired to start the work. The Committee recommended
funding for continuing the SWO MSE work at least over the next 2-year period. Funds requested for 2021
and the following years are described in Table 1 of the Swordfish workplan (item 12.1.8).

Data recovery plan (Mediterranean swordfish): The Committee has noted important improvements in
historical T1 and T2 data when comparing to the information available in the 2016 assessment (Anon.,
2017). However, the available CPUE data for the earlier period are still limited. Therefore, the early
period of the fisheries cannot be fully accounted in the stock assessment models. As such, the Committee
recommended conducting a recovery of historical data, so that the entire history of the fishery is taken
into account when assessing the stock. Particular effort should be dedicated to collecting available
information from the major fisheries of the early years, with focus in fisheries with limited data.
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Activity 2021 2022 2023
Tagging €30,000 €30,000 €30,000
Biological studies I
Reproduction €25,000 €25,000 €25,000
Age and growth €60,000 €50,000 €30,000
Genetic €100,000 €100,000 €100,000
Se'c?(:z‘l;ef;;})leries related studies (including data €10,000 €10,000 €10,000
Sample collection and shipping €20,000 €15,000 €15,000
Consumables €5,000 €5,000 €5,000
Workshops/stock assessment expert/reviewer €15,000 €15,000 €15,000
MSE €90,000 €90,000 €90,000

Total | €355,000 €340,000 €320,000

13.1.9 Tropical tunas

— Support the continuation of the AOTTP activities in 2021: There is an urgent need to support some
essential AOTTP activities in 2021 including the continuation of recovery efforts, tag seeding, and ageing
of collected samples. It is estimated that such support will have to be of €63,000 in 2021, €55,000 in
2022 and €49,000 each year from 2023 until 2025. [priority 1, if no Exit Strategy fund be provided]

— External expert: to be hired to assist on the bigeye tuna 2021 stock assessment (including attendance to
data preparatory and stock assessment meetings). [estimated cost €10,000, priority 2]

— Funding Tropical tuna MSE: The Committee recommends that an agenda item is included in the
Commission’s next Panel 1 meeting to continue to highlight to the Commission the need to have a
funding plan to support the continued development of the tropical tuna MSE. The MSE work will require
€125,000 of funding from the Commission in both 2021 and 2022. [priority 3]

13.1.10 Working Group on stock assessment methods (WGSAM)

- The Committee recommended the use of the longline simulator (LLSIM) datasets as capacity building
for training methods in CPUE standardization. Further addition of detailed CPC fleet information would
increase the utility of the LLSIM datasets as a tool for CPUE standardization best-practice work.
Therefore, the Committee recommend an expert to be contracted to further develop this tool (€60,000).

- The Committee recommends that the Secretariat develop a specific budget line in the ICCAT regular
budget for the 2022/23 cycle, independent of the Science budget. This budget item shall include the
funds needed for developing the entire ICCAT MSE processes, including fulfilling the Commission
request for an MSE Independent Peer Review (IPR) composed of a panel of at least three independent
reviewers, as well as the funds for other MSE processes activities developed by the SCRS. The products
of this IPR would be a review of past and current practices, recommendations for improvements and a
subsequent design of a generalized framework for the MSE process suited to the ICCAT process.

WGSAM 2021

Other fisheries related studies (Further development of the longline
simulator -LLSIM)

TOTAL €60,000

€60,000
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13.2 Other general recommendations
13.2.1 Sub-committee on ecosystems
Regarding the Ecosystems component:

- The Committee recommends that the Commission develop an informal meeting format for the SCRS to
work with managers to progress on SCRS-advisory processes that need more involved input from
managers. The Sub-committee, currently developing the ecosystem report card, needs more working-
level feedback from managers in order to provide the Commission with valuable strategic advice and
continue developing advice on EBFM implementation options for ICCAT (i.e. in the development and
implementation of assessments and management frameworks that incorporate species interactions,
fleets interactions, habitats, environmental drivers and climate change into fisheries management).
Specifically managers’ feedback is needed on the identification of priorities among different ecosystem
components aligned to management objectives, on the mechanisms for operationalizing signals
identified from the report card into management decisions, and the types of trade-offs among objectives
to be considered in the context of fisheries management.

— The key to this working Group being successful would be an informal structure, allowing more fluid back
and forth discussions between all attendees. These types of discussions are not possible in the more
formal panel and Standing Working Group on Dialogue between Fisheries Scientists and Managers
(SWGSM) meetings. A more open meeting format with managers and scientists of different expertise
would allow more nuanced information from both scientists and managers to be expressed, discussed,
and built on; this would better inform managers on what can/could be delivered by SCRS and for
scientists to better understand from managers what advice/information is needed to draft management
decisions. The need for this type of Group is not unique to the Sub-committee, and the SCRS should
consider including other functional uses of this requested informal SCRS-Managers working Group (for
example this exact same Group could be used to advise on MSE processes).

- Given the lack of data to support the monitoring of the impact of ICCAT fisheries on marine mammals, it
is recommended that a definition of “marine mammal interactions” be discussed and adopted at the
2021 meeting of the Sub-Committee on Ecosystems. Based on this definition, CPCs should explore the
availability of information on these interactions between marine mammals and ICCAT fisheries.

Regarding the By-Catch component:

- The Committee recommends that the SCRS develop improved mechanisms for SC-Eco to work across all
species Groups of the SCRS on the issues related with multi-species (e.g. environmental impacts, multi-
species trade-offs, integration of ecological considerations into management procedures) similar to the
Working Group on Stock Assessment Methods or the Sub-committee on Statistics.

— The Sub-committee reviewed the progress made by the Secretariat in the development of the new
EFFDIS and it concurred that the new estimation of total effort is a significant improvement over the
previous methodology. Therefore, the Committee recommends that the Secretariat present the results
of the new EFFDIS estimation to the next meeting of the Sub-committee on Statistics for its review and
potential approval.

13.2.2 Sub- committee on statistics

— The Committee recommends that the Secretariat publish Major Shark and Major Tuna as well as Major
Small Tuna species’ data catalogues for CPCs on the ICCAT website using the same data publication
procedure and frequency as for Task 1 and 2.

— The Committee recommends that CPCs recover historical catch and effort data and apply the proper

units of effort (i.e., number of hooks) and provide information on the type of longline gear deployed (i.e.,
American style or mesopelagic).
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13.2.3 Albacore

The Committee recognized the lack of standardized CPUE data from the eastern Mediterranean as a
potential source of uncertainty when assessing the Mediterranean albacore stock. The Committee
recommended that CPCs predominantly fishing in this area (EU-Greece, EU-Cyprus and Turkey) should
make a concerted effort to generate, and submit, standardized CPUE data.

The Committee recommends conducting a review and collation of all the available data on age-length
from the various studies that have estimated age from spines with the view to update the estimate of
the growth curve for Mediterranean albacore. It is also recommended that methods of accounting for
selectivity in the year 1 cohort in von Bertalanffy growth function (VBGF) be explored to ensure
accurate parameter estimation.

13.2.4 Billfish

The Committee emphasized the need for all CPCs to comply with the mandatory requirements to
report discards (both dead and alive) for billfishes. It was noted that to date only 7 CPCs (out of 68
CPCs or fishing entities) have ever reported billfish discards and using such limited information the
estimates of dead discards are around 2-3%. On the other hand, by using statistical analysis within the
stock assessment models it was noted that unaccounted IUU catches, including dead discards may
reach values of around 27% of the reported catches. Having the total catches, including dead and live
discards, and estimates of post-release mortality is important for stock assessment purposes.,

Develop estimates of billfish discard mortality: The Committee recommended that national scientists
collaborate in a study of the effect of time, area and gear configuration variations for discards using
observer data to improve discard estimates. Furthermore, the Committee supports the Sub-Committee
on Ecosystems recommendation in response to ICCAT Rec. 19-05 on how CPCs estimate discards. The
Secretariat, in close coordination with the SCRS, will organize separate workshops with the goals of:

a) characterizing the current state of discard estimation methodologies and the supporting data
collection,

b) evaluating if existing approaches are statistically sound and developing improvements if necessary,
and/or recommending the implementation of discard estimation approaches,

c) if necessary, training national scientists in discard estimation techniques.

To resume and enhance the collection of fishery data on Mediterranean spearfish and other billfish
which are present in the Mediterranean.

13.2.5 Bluefin tuna

Review of CAS, CAA (especially from 2009 onwards), and direct aging information, for improved
characterization of associated uncertainty and incorporation into the modelling framework.

The Secretariat’s work in collaboration with national scientist to carefully review the Task 2 stereo-
camera size data submitted by the fleet Mediterranean OTHERS purse seine (Anon., 20173, Table 3) for
the 2017-18 period and confirm the correct size distribution of their catch.

13.2.6 Sharks

Considering the need to improve stock assessments of pelagic shark species impacted by ICCAT fisheries
and bearing in mind Rec. 12-05 as well as the various previous recommendations which made the
submission of shark data mandatory, the Committee strongly urges the CPCs to provide the
corresponding statistics, including discards (dead and alive), of all ICCAT fisheries, including
recreational and artisanal fisheries, and to the extent possible non-ICCAT fisheries capturing these
species. The Committee considers that a basic premise for correctly evaluating the status of any stock is
to have a solid basis to estimate total removals.
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— The Committee reiterates that the CPCs provide estimates of shark catches in both ICCAT and non-ICCAT
fisheries for species that are oceanic, pelagic, and highly migratory within the ICCAT Convention area.
The magnitude of shark entanglements in FADs should be investigated. Methods for mitigating shark by-
catch in fisheries also need to be investigated and applied.

13.2.7 Small tunas
The Committee recommended:

— Statistical Correspondent and/or national scientists should revise, update, complete and submit their
small tuna T1NC series to the Secretariat. This revision should take into account Appendix 5 (SCRS
catalogues), the split of “unclassified” gear catches to specific gear codes, and the completeness of Task
1 gaps identified. The Statistical Correspondent and/or National scientists of CPCs should correct
inconsistencies identified in T2SZ series. For the 13 species of small tuna, the T2SZ revision should have
as reference, the stratification of the samples by gear, month, 1°x1°or 5°x5° squares, and, SFL size
classes of 1 cm (lower limit). CPCs should further improve their estimates of total catches, as there are
still important gaps in the basic data available. These data are essential inputs for most of the data
limited stock assessment methods. The Secretariat should continue its work on the data recovery and
inventory process of tagging data for small tuna species. This process will require active participation
of the national scientists that hold such data. Further, the Committee recommends that CPCs that carry
out fisheries for small tunas in the Black Sea and Mediterranean Sea to specify the source of the catch
in the current task 1 and 2 report requirements.

— The Committee recommends that the narrow-barred Spanish mackerel (Scomberomorus commerson,
Lacépede, 1800) to be included in the ICCAT list of tuna and tuna-like fishes and elasmobranchs that
are oceanic, pelagic, and highly migratory, due to the importance of this small tuna species fisheries in
the Mediterranean Sea.

13.2.8 Swordfish
Atlantic Swordfish

- Tothe WGSAM on CPUE standardisation methods. For the WGSAM to provide guidelines on best practices
on CPUE standardization, such as on how and when to include interactions between years and other
factors in the CPUE standardization; how to account for targeting effects (e.g. catch ratios, clustering of
catch composition and other alternatives); and how to take into account environmental effects. To ask
for guidance on how to interpret measures of variance associated with the index in the presence of
different model structures, especially in the context of the use of these measures of variances in the
process of population modelling (e.g. in the weighting of different CPUEs).

- To the CPCs on size data submissions: Given that sometimes size data are reported at relatively low
resolution (e.g., 5cm size classes) even when it is collected at higher resolution (e.g.,, 1cm), which may
substantially impair the conversion of CAS to CAA, the Committee recommends that size measurements
are reported at the highest resolution available.

Mediterranean Swordfish
Recommendations on research and statistics

- To the Secretariat on updating the ST-09 form: The Committee agreed that data from the domestic
observer programmes are essential for assessment and management purposes, as they can provide fine
resolution information on undersized catches and discard rates by fishery. Regarding the reporting
ST09 form for domestic observer programme data the Committee recommends: (a) including the
mesopelagic and American style longline in the gear selection list, (b) better clarifying the selection of
depth range for the fishing operations, (c) having all forms to be completed without exclusion (remove
the “optional” from sub-form C in ST09) and this data should be used exclusively for scientific purposes
in line with Rec. 16-14.
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- Tothe WGSAM: The Committee noted that projections for different assessment models may differ in at
what point of the year estimates of relative biomass are calculated (i.e. beginning of year, mid-year, end
of year). This may cause a mismatch when projection results from different models are combined, or
counterintuitive results when even one model is used, such are is observed in the 2020 Mediterranean
SWO Kobe II strategy matrix (prob of B>Bmsy), where in 2021 relative biomass is shown as being the
same regardless of TAC selected for 2021. The Committee requests that the Working Group on Stock
Assessment Methods recommend a standard practice for displaying projection figures and the Kobe II
strategy matrix results in a way that reconciles this problem.

13.2.9 Tropical tunas

— The Committee reiterates its conclusion as mentioned in the preamble of Rec. 16-01 that the current
level of scientific observers (5%) seems to be inappropriate to provide reasonable estimates of total by-
catch, and recommended increasing the minimum level to 20%.

— The Committee recommends that Panel 1 include the development of a set of indicators of fishing
capacity as a point in the next agenda.

13.2.10 Working Group on stock assessment methods (WGSAM)

- The Committee recommends the development of a Tropical Tuna Science Plan to define and direct
strategic research needs, including support for essential activities of the AOTTP after the existing
programme is completed. The Committee also notes that this recommendation is consistent with
previous recommendations of the Tropical Tunas species group, and the ICCAT Strategic Plan (Section
1.4.3) to improve stock assessments by "incorporating improved information on life history
characteristics: fecundity, age composition of catch, growth, stock structure, and spatial distribution
patterns.”

14. Responses to Commission's requests

The Committee noted that the Commission has been increasing substantially the number of requests to the
Species Groups and suggested prioritising them due to the limited time available to properly address the
responses annually.

14.1 The SCRS shall annually advise on the TAC. Rec. 19-04, paragraph 4
Background: The TAC shall be reviewed annually on the advice of the SCRS.

The update assessment of the eastern BFT stock undertaken in 2020 was not robust and neither the short-
term catch advice based on it. The inspection of the updated biomass indicators and the projections of 2017
assessment did not provide any evidence to alter the current management advice. No change in the current
TAC advice of 36,000 t is recommended for 2021 and also for 2022. However, 2022 TAC advice should be
reviewed in 2021 based on updates of the abundance indicators. A summary of the stock assessment and
the TAC advice are presented in the SCRS 2020 report to the Commission.

14.2 The SCRS should review catch rates each time that a stock assessment for eastern bluefin tuna is
performed, including specific rates for gear type and fishing area. Rec. 19-04, paragraph 18/19

Background:

(para. 18) Each CPC shall adjust its fishing capacity to ensure that it is commensurate with its allocated quota
by using relevant yearly catch rates by fleet segment and gear proposed by the SCRS and adopted by the
Commission in 2009. Those parameters should be reviewed by the SCRS no later than 2019 and each time that
a stock assessment for eastern bluefin tuna is performed, including specific rates for gear type and fishing area.

(para. 19) For that purpose each CPC shall establish, when appropriate, an annual fishing capacity

management plan to be analysed and, as appropriate, endorsed by Panel 2 intersessionally. Such plan shall
adjust the number of catching vessels to demonstrate that the fishing capacity is commensurate with the
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fishing opportunities allocated to the catching vessels for the same quota period. Regarding small-scale coastal
vessels, the minimum quota requirement of 5 t (catch rate defined by the SCRS in 2009) shall no longer be
applicable and sectorial quotas may alternatively be applied to those vessels as follows”.

During 2020, regarding the request to provide specific catch rates for eastern Bluefin tuna fleets, the SCRS
has received only one document from a CPC (Norway, SCRS/2020/017) providing information on their
fleet(s) catch rates.

The Committee once again requests a clarification of the definition of “catch rates” from the Commission.
Meanwhile the Committee is interpreting the definition of catch rate as catch per unit of effort (CPUE), e.g.
catch per day per vessel type. This definition makes the results of the analysis proposed not compatible
with the Table of catch rates provided in 2009 by the SCRS. The Committee, in coordination with the
Secretariat, has started an additional review and update of the BFT CPUE; for this task information from the
eBCD, BFT weekly reports, the VMS and Vessels registration data is being compiled by the Secretariat and
will be analyzed and reported in 2021.

14.3 The SCRS, on the basis of a standardized protocol to be established by the SCRS for the monitoring
of recognizable individual fish, shall undertake trials to identify growth rates including in weight
and size gains during the fattening period. Rec. 19-04, parag. 28

Background: The SCRS, on the basis of a standardized protocol to be established by the SCRS for the
monitoring of recognizable individual fish, shall undertake trials to identify growth rates including in weight
and size gains during the fattening period. Based on the result of the trials and other scientific information
available, the SCRS shall review and update the growth table published in 2009, and the growth rates utilized
for farming the fish referred to under paragraph 35 c, and present those results to the 2020 Annual meeting of
the Commission. In updating the growth table, the SCRS should invite independent scientists who have
appropriate expertise to review the analysis. The SCRS shall also consider the difference among geographic
areas (including Atlantic and Mediterranean) in updating the table. Farm CPCs shall ensure that the scientists
tasked by the SCRS for the trials can have access to and, as required by the protocol, assistance to carry out the
trials.

The Commission has requested that the SCRS update the growth table published in 2009, with particular
emphasis on the maximum growth rates. In this request, the use of individual fish to determine growth was
stressed, as well as the consideration of differences between geographical areas. As a result, the GBYP
launched a series of studies in 2019, which will continue during 2020 and 2021, and established a Sub-
Group on growth of BFT in farms within the BFT Species Group in 2020. This Sub-Group was created to
ensure that the best scientific data would be provided to the Commission. The Sub-Group has held a number
of online meetings to discuss using different approaches and assessing their limitations, so that a
scientifically sound updated growth table or tables can be provided. Limitations identified so far by the Sub-
Group (financial, logistical and representativeness) affect the feasibility of providing sufficient results based
on individual growth to elaborate a complete and fully representative new maximum growth reference
table, whilst also considering the impact of physically weighing and tagging on subsequent growth,
especially in larger fish. Consequently, the Sub-Group concluded that different methodological approaches,
from individual growth studies based on tagging to broader analyses based on the available L/W data from
stereo-camera measurements at caging and harvesting data from eBCD, should be combined to address the
Commission’s request. There are also concerns that the current L-W relationships (needed to convert
stereo-camera length measurements to RWT) does not represent the L-W relationship applicable to certain
geographical areas and/or certain size classes.

These and other issues were grouped into five study areas: tagging of individual fish to determine growth;
regional L-W equations; modal analysis of available data for the determination of growth and possible
correlations with environmental factors and feed supply; analysis of stereo-camera and harvest data held
by the Secretariat as well as other datasets; and new methods for determining growth (acoustics and image
analysis and AI). Analyses within the individual study areas have been initiated, but considering the current
situation and the work required, sufficient results to enable an update of the growth table are not expected
to be available before 2021 or, more realistically, 2022. More details and the workplans are presented in
SCRS/2020/129. Results from the GBYP ongoing studies are available on the GBYP webpage.
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14.4 The SCRS should provide advice on the possibility of extending or modifying fishing seasons for
different gear types and/or fishing areas. Rec. 19-04, parag. 33.

Background: Not later than 2020, the Commission shall decide to what extent the fishing seasons for different
gear types and/or fishing areas might be extended and/or modified based on the SCRS advice without
negatively influencing the stock development and by ensuring the stock is managed sustainably.

The Committee has never provided advice on the appropriate length or timing of fishing seasons in relation
to stock development, and the length of current fishing seasons was determined without the Committee’s
input.

This request is broad in scope considering the diversity of fleets, spatial coverage and seasonality. No
information was provided to the Committee on this issue. The Committee requests more details on the
questions to be addressed in order to undertake the appropriate data compilation and analysis. Specific
objectives of the request would be helpful given that some CPC fleets could not fill their quota during the
fishing season. Assuming clarification is provided by the Commission to the SCRS in 2020 a response could
be available for 2021.

14.5 National observer programmes - The SCRS shall report on the coverage level by CPC, and provide
a summary of the data collected and any relevant findings associated with that data. The SCRS
shall provide any recommendations to improve the effectiveness of CPCs’ observer programmes.
Rec. 19-04, parag. 83.

Background: For the scientific aspect of the programme, the SCRS shall report on the coverage level achieved
by each CPC, and provide a summary of the data collected and any relevant findings associated with that data.
The SCRS shall also provide any recommendations to improve the effectiveness of CPCs’ observer programmes.

Each CPC shall ensure coverage by observers, issued with an official identification document, on vessels and
traps active in the bluefin tuna fishery on at least:

- 20% of its active pelagic trawlers (over 15 m),
- 20% of its active longline vessels (over 15 m),
- 20% of its active baitboats (over 15 m),

- 100% of towing vessels,

- 100% of harvesting operations from traps.

CPCs with less than five catching vessels of the first three segments defined above authorized to fish actively
for bluefin tuna shall ensure coverage by observers 20% of the time the vessels are active in the bluefin tuna

fishery.

No later than 2020, CPCs shall present to the SCRS the statistical methodology used to estimate dead and live
discards. CPCs with artisanal and small-scale fisheries shall also provide information about their data
collection programmes. The SCRS shall review these methodologies and if it determines that a methodology is
not scientifically sound, the SCRS shall provide relevant feedback to the CPCs in question to improve the
methodologies.

Given the limitations imposed by the worldwide crises no new work was initiated /provided in 2020 by the

Committee to review the methodologies used to estimated dead and live discards. This very important issue
will hopefully be picked up in 2021.
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14.6 Measures and programmes to estimate the number and weight of bluefin tuna to be caged - The
SCRS should evaluate such procedures and results and report to the Commission by the Annual
meeting. Rec. 19-04, parag. 99.

Background: A programme using stereoscopic cameras systems or alternative methods that guarantee the
same level of precision and accuracy shall cover 100% of all caging operations, in order to refine the number
and weight of the fish. This programme using stereoscopic cameras shall be conducted in accordance with the
procedures set out in Annex 9. In case of the use of alternative methods, those methods should be duly analysed
by the SCRS, who should present its conclusions regarding their precision and accuracy for endorsement by the
Commission during its Annual meeting before an alternative methodology can be considered valid for the
purpose of monitoring the caging operations.

The results of this programme shall be submitted by 15 September annually to the SCRS by all farming CPCs.
The SCRS should evaluate such procedures and results and report to the Commission by the Annual meeting.

No new information was presented to the Committee on this matter in 2020. A programme to estimate
number and weight of the minimum sample size that is representative of the bluefin tuna being caged could
possibly be implemented under GBYP activities in Phase 11. This task will require the analysis of the
complete transfer records of several farms. The SCRS requests the full raw data from the stereo camera
videos be provide to the Secretariat.

14.7 Safeguards - The SCRS shall provide new advice on the TAC for the following year when the goal
of maintaining the biomass around Bo.: (to be achieved by fishing at or less than Fo.1) is not
achieved and the objectives of this plan are in danger. Rec. 19-04, parag. 114.

Background: When, as a result of a scientific evaluation, the goal of maintaining the biomass around B0.1 (to
be achieved by fishing at or less than F0.1) is not achieved and the objectives of this plan are in danger, the
SCRS shall provide new advice on the TAC for the following year.

The Committee could not provide advice based on F<Fo.1 for the eastern BFT stock due to uncertainty in the
assessment and short-term projections. However, the Committee concluded that there is no evidence to
recommend a change in the current TAC advice for 2021. Details are provided in the 2020 SCRS advice
Eastern BFT Executive Summary (see item 5.2).

14.8 The SCRS shall review the specifications and, if necessary, provide recommendations to modify
them. Rec. 19-04, Annex 9, item 6

Background: The report on the results of the stereoscopical programme should include details on all the
technical specifications above, including the sampling intensity, the sampling methodology, the distance from
the camera, the dimensions of the transfer gate, and the algorithms (length-weight relationship). SCRS shall
review these specifications, and if necessary, provide recommendations to modify them.

No new information was provided to the Committee on the validation or review of technical specifications
of the stereoscopic length measurements prior to each caging operation. The SCRS indicated that to
properly review minimum sampling, it is required that full raw data from the stereo camera videos be
provided to the Secretariat.

14.9 The SCRS shall annually advise on the TAC. Rec. 17-06, paragraph 4

Background: The annual TACs in paragraph 3 shall be reviewed annually by the Commission on the advice of
the SCRS, which would include the review of updated fishery indicators. In support of this work, CPCs shall
make special efforts to update abundance indices and other fishery indicators annually and provide them to

the SCRS.

An update assessment of the western BFT stock was undertaken in 2020. A summary of the stock
assessment and the TAC advice is presented in the Western Bluefin Executive Summary (see item 5.2).
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14.10 The SCRS shall advise on appropriate management measures, approaches, and strategies,
including, inter alia, regarding TAC levels for those stocks for future years, on potential impacts
due to uncertainties. Rec. 17-06, paragraph 17, 18

Background:

Para. 17) In 2020, the SCRS will conduct a stock assessment for bluefin tuna for the western Atlantic stock and
for the eastern Atlantic and Mediterranean stock and provide advice to the Commission on the appropriate
management measures, approaches, and strategies, including, inter alia, regarding TAC levels for those stocks
for future years.

Stock assessments were undertaken for both the eastern and western bluefin tuna stocks in 2020.

Para. 18) By 2020, the SCRS shall provide the Commission with advice on any potential impacts due to
uncertainties (including regarding the spawner-recruit relationship) of implementing an F0.1 strategy, and,
for any identified risks, advise how they could be addressed in future management decisions.

Due to time constraints the Committee was not able to address this request.

14.11 The SCRS shall review the statistical methodologies used by the CPCs and provide relevant
feedback to the CPCs in case it determines that a methodology is not scientifically sound. The
SCRS shall also determine if one or more capacity building workshops are warranted to help
CPCs to comply with the requirement to report total live and dead discards. Rec. 19-05, parag.
16

Background: The SCRS shall also determine if one or more capacity building workshops are warranted to help
CPCs to comply with the requirement to report total live and dead discards. If so, the Secretariat in coordination
with the SCRS should begin organizing the SCRS-recommended workshop(s) in 2021 with a view to convening
them as soon as practicable.

The Committee has not received the statistical methodologies for estimating billfish discards from the CPCs.
The Committee is not in a position to address this request until CPCs have submitted their estimation
methods.

14.12 The SCRS should provide advice. Rec. 19-06, paragraph 11

Background: The Commission, at its 2020 annual meeting, shall adopt a new management recommendation
for North Atlantic shortfin mako, taking into account the scientific advice from the SCRS and the results of the
2020 Panel 4 intersessional meeting, in order to establish a rebuilding plan with a high probability of avoiding
overfishing and rebuilding the stock to Busy within a timeframe that takes into account the biology of the stock.

Given that there was no intersessional meeting of the Panel 4 and the Sharks Species Group focused on the
Porbeagle stock assessments in 2020, no additional information can be provided.

The Committee reiterates previous advice provided to the Commission by the SCRS in 2019.

14.13 Updated assessment of the state of the Mediterranean swordfish stock on the basis of the most
recent data available. Rec. 16-05, paragraph 45

Background: The SCRS shall provide in 2019 an updated assessment of the state of the stock on the basis of
the most recent data available. It shall assess the effectiveness of this Recovery plan and provide advice on
possible amendments of the various measures. SCRS shall advise the Commission on the appropriate
characteristics of the fishing gear, the closure period for sport and recreational fisheries, as well as the
minimum size to be implemented for Mediterranean swordfish.

An updated Mediterranean Swordfish stock assessment has been carried out in 2020 and the new advice is
provided in the Executive Summary. Recent studies from 2019 suggest that the adopted minimum size
results in a high number of undersized dead discards. The Committee showed concern that such discards
are not being fully reported and reiterated that all dead discards should be reported in Task 1 NC for all
fisheries.
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Tropical tunas - Responses to the Commission (14.14-14.22)

In the context of reviewing fishing capacity, the Committee briefly reviewed Task 1 catch from CPCs for
tropical tunas. The 2019 preliminary catch of BET was 74,091 t while that of YFT was 132,158 t, both of
which are at a similar level with recent years. The Committee noted, with concern, that BET harvests
increased in 2019 compared to 2018 exceeding the TAC (65,000 t) by 14%. YFT catches were slightly lower
than 2018 but still exceeded the 2019 TAC (110,000 t) by 20%. These preliminary catches (for BET and
YFT) are expected to be revised upwards somewhat once the few missing data are reported and the SCRS
estimates faux poisson catches for 2019. Detailed catch information can be found in Addendum 1 to
Appendix 8.

14.14 Discards in purse-seine fisheries - the SCRS shall assess the effectiveness and recommend
potential improvements. Rec. 17-01, paragraph 4

Background: In 2020, the SCRS shall assess the effectiveness of this Recommendation and submit
recommendations to the Commission regarding potential improvements.

The Committee is unable to provide a response this year.

14.15 Discards in purse-seine fisheries - SCRS shall examine the benefits according to the objectives
defined above of retaining non-targeted species catches and present its recommendations. Rec. 17-01,
paragraph 5

Background: In 2020, the SCRS shall also undertake work to examine the benefits according to the objectives
defined above of retaining non-targeted species catches and present its recommendations to the Commission.
The work should take into account all species that are usually discarded on all major gears (i.e,, purse-seines,
longlines and gillnets), and should look at fisheries that take place both on the high seas and in waters under
national jurisdiction and the feasibility of both retaining on-board and processing of the associated landings.

The Committee is unable to provide a full response this year.

Some SCRS scientists are conducting research on discards on tuna fisheries, including purse-seine fisheries,
however, the results of that work will not be ready before the end of 2020. Furthermore, although there is
currently an obligation of 100% observer’s coverage for purse seines such data is not yet available to the
Committee. As sufficiently representative data becomes available for the entire Atlantic purse seine fleet
the Committee will be able to provide a thorough analysis of discards for such gear. The Committee,
however, has already indicated in the past that, in order to provide reliable estimates of discards for the
other major gears a minimum 20% observed coverage is recommended. As the current observer coverage
for such gears is less than such minimum, the Committee will have reduced ability to put the estimates of
by-catch in the context of total discards for all tuna fleets.

14.16 SCRS should provide advice on fishing prohibited with FADs, taking into account monthly
trends in free school and FAD-associated catches and the monthly variability in the proportion of
Jjuvenile tuna in catches. Rec. 19-02, paragraph 28

Background: Fishing prohibited with FADS from 1 January to 28 February for 2020 and 1 January to
31 March in 2021, throughout the Convention area. This should be reviewed and, if necessary, revised based on
advice by the SCRS taking into account monthly trends in free school and FAD-associated catches and the
monthly variability in the proportion of juvenile tuna in catches. SCRS should provide this advice to the
Commission in 2020.

The Committee determined that it is premature to respond to this Commission request this year. The
Committee, however, conducted some work on this topic during 2020, including defining the type of data
that will be necessary to develop this advice, reviewing the available data on monthly catches for 2020,
analyzing the historical spatiotemporal distribution of juvenile catches and evaluating the efficacy of the
FAD seasonal closures in reducing the mortality of juvenile tunas during the closure period.
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In order to evaluate the current FAD prohibition and any potential modifications to it, the Committee needs
to also take into account the spatial resolution of the available data. The Committee noted such information
needs to be aggregated by gear and fishing mode (e.g. FAD, Free Schools) and month. The Committee
considered that, at a minimum, a 20-year history of monthly and 1°x1° Lat-Long catches by purse seine
fishing mode need to be developed by relevant CPCs for consideration by the Committee in 2021. Such
history could then be compared to the monthly catches from 2020, as these become available in 2021.

The ICCAT Secretariat compiled the available data on monthly purse seine catches reported for 2020 for
the purposes of compliance with Rec [19-02]. Such data represents partial catches until the end of August
2020 as not al CPCs have provided such data. Furthermore, these catches do not have any information on
fishing mode, so they cannot be used for the purposes of evaluating any reduction associated with the
prohibition of FADs in paragraph 28 of Rec [19-02].

Additionally, given that one of the objectives of the FAD prohibition is to reduce juvenile mortality, it would
also be necessary to aggregate the above data by size so as to allow the catch of juvenile tuna to be identified
in the analysis. The Committee, however, is aware that it can be difficult to use historical data to make
inferences about the future, because spatio-temporal changes in fisheries operations, and on the fraction of
effort allocated to FADs have strong effects on the size and species composition of the catch, and thus on
mortality of juvenile tropical tuna. For instance, SCRS/2020/138 examined the spatio-temporal dynamic of
the proportion of juvenile yellowfin and juvenile bigeye tunas on catches of the EU-France and Spain purse
seine fleet over the last 30 years. Proportions of juveniles are greater in certain seasons and several areas
of the eastern Atlantic. High proportions of juveniles are found year-around in the equatorial offshore zone
and the Gulf of Guinea. Although this seasonal pattern has been stable since the 1990s, the proportion of
juveniles in schools associated with floating objects have tended to increase for both yellowfin and bigeye
tunas.

Tagging data from the AOTTP was used to evaluate the efficacy of prior closures in reducing juvenile catches
(SCRS/2020/139). This work uses a new method to reduce the estimation bias caused by the uneven
distribution of tag tuna releases among areas (outside and inside the closures) and school type (free school,
dFAD or anchored FAD associated) achieved during the AOTTP. Such analysis concluded that the closures
defined in Rec. 98-01 and Rec. 15-01 were effective at reducing catches of skipjack and yellowfin juveniles
during the closure period. The AOTTP data, however, are not appropriate to evaluate the closures defined
in Rec. 04-01 and Rec. 11-01, nor were they sufficient to evaluate the efficacy of any closure on bigeye
catches. Further work is being conducted to evaluate the efficacy of these closures beyond the closure
period.

14.17 On the impact of support vessels on the catches of juvenile yellowfin and bigeye tuna. Rec. 19-
02, paragraph 33

Background: Further analysis shall be conducted by the SCRS on the impact of support vessels on the catches
of juvenile yellowfin and bigeye tuna to be considered in 2020.

The Committee cannot provide a detailed response to this request in 2020. The Committee noted that it
needs to define the type of information necessary to conduct desired analysis in the future.

The Committee will review the information provided in form ST-07 and provide a response to the
Commission in 2021.

The lack of data on the purse seine vessels working with supply vessels (number, characteristics, link
between each support vessel and each PS) is problematic for CPUE standardization analyses. The committee
requests that these data be collected by CPCs in the future and recovered from historical data to the extent
possible.

The Committee noted that in the Indian Ocean there has been various useful analyses about the use of

support vessels in surface fleets. The Committee therefore requests that CPCs with activities in other oceans
and other t-RFMO help the Committee in reviewing such analyses for the benefit of ICCAT.
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14.18 The Working Group on Integrated Monitoring Measures (IMM WG), in cooperation with the
SCRS, shall make a recommendation to the Commission for endorsement at its 2021 Annual meeting
on presence of a human observer on board in accordance with Annex 7 and/or an Electronic
Monitoring system. Rec. 19-02, paragraph 55

Background: or longline vessels flying their flag 20 meters length overall (LOA) or greater targeting bigeye,
yellowfin and/or skipjack in the Convention area, CPCs shall ensure a minimum of 10% observer coverage of
fishing effort by 2022, through the presence of a human observer on board in accordance with Annex 7 and/or
an Electronic Monitoring system. For this purpose, the Working Group on Integrated Monitoring Measures
(IMM WG), in cooperation with the SCRS, shall make a recommendation to the Commission for endorsement at
its 2021 Annual meeting on the following:

a) Minimum standards for an electronic monitoring system such as:

i the minimum specifications of the recording equipment (e.g. resolution, recording time
capacity), data storage type, data protection
iL. the number of cameras to be installed at which points on board

b)  What shall be recorded

¢) Data analysis standards, e.g., converting video footage into actionable data by the use of artificial
intelligence

d) Data to be analyzed, e.g., species, length, estimated weight, fishing operation details
e) Reporting format to the Secretariat

In 2020 CPCs are encouraged to conduct trials on electronic monitoring and report the results back to
the IMM and the SCRS in 2021 for their review.

CPCs shall report the information collected by the observers or the electronic monitoring system from
the previous year by 30 April to the ICCAT Secretariat and to SCRS taking into account CPC
confidentiality requirements.

The Committee notes that electronic monitoring (EM) can be used to complement and increase observer
coverage as contemplated by Rec. [16-14] and detailed in SCRS/2020/142. Although observer on board
programs and EM monitoring are commonly perceived as a tool for compliance, the Committee recalls the
usefulness of EM in stock assessment for more efficient collection of fishing activities (e.g., refinement in
the calculation of the fishing effort unit) and collecting catch data not commonly reported in logbooks (e.g.,
to evaluate discards, catch of non-tunas species, etc.).

EM can be especially beneficial for the longline fleet. There are a number of reasons for this:
— the observer coverage for this fleet, according to Rec [19-02], has to be increased to 10% by 2022,
— the minimum level recommended by the Committee to obtain the required data for scientific
purposes should not be less than 20%.
— longline vessels have less room to accommodate observers than larger purse seiners
— the COVID 19 pandemic has put additional stress on the capacity of nations to implement human
observer programs

SCRS/2020/142 provides additional guidance on possible objectives, cost and minimum data collection and
transmission standards for the implementation of EM programs on longline vessels.

The Committee was informed that EM has already been initiated for several years in different Atlantic
fisheries of some CPCsZ2. Additionally, EM has been implemented on board some individual baitboat vessels
and longliners as an initiative of vessel owners in the Atlantic and other RFMOs convention areas. The
Committee recognized the benefits of these EM experiences and will use them to define minimum standards
for EM in ICCAT fleets.

2 Reviewed in https: //www.ceaconsulting.com /wp-content/uploads/CEA.Roadmap-EM-Report-4.23.20.pdf
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The Committee will work with the Secretariat and the IMM working group in 2021 to provide input to the
Commission in regard to items a) to e) above.

14.19 The SCRS shall refine the MSE process in line with the SCRS roadmap and continue testing the
candidate management procedures. Rec. 19-02, paragraph 62

Background: The SCRS shall refine the MSE process in line with the SCRS roadmap and continue testing the
candidate management procedures. On this basis, the Commission shall review the candidate management
procedures, including pre-agreed management actions to be taken under various stock conditions. These shall
take into account the differential impacts of fishing operations (e.g. purse seine, longline and baitboat) on
juvenile mortality and the yield at MSY.

The Committee completed a preliminary phase of the tropical tuna MSE and a work plan in 2019. In 2019,
the Commission allocated 50,000 euros, for continuing the MSE work in 2020. The TORs will be developed
for an MSE contract to use these resources during the later part of 2020 and early 2021. This contract will
focus on identifying the major sources of uncertainty to be considered in the MSE.

The Committee continues to aim at developing a multispecies MSE for the bigeye , yellowfin and eastern
skipjack tuna stocks, and to do so for example with the FLBEIA platform which has been used to date for
the tropical tuna MSE. This platform can accommodate several stocks. Nevertheless, the Committee intends
to continue progressing the MSE for each individual stock, and only at later stages, to integrate the single
stock models into a multispecies MSE. This will potentially allow the Committee to provide some MSE initial
outputs to the Commission related to the stocks most in need of effective management (bigeye and
yellowfin).

Although initial work on tropical tuna MSE did not include the western stock of skipjack, the Committee
made progress in 2020 by conducting an independent MSE initiative for this stock (SCRS/2020/140) using
the MSEtool R package. The stock is defined for the purpose of this MSE initiative using catches from the
Brazilian baitboat and handline fleets in the southwest Atlantic Ocean. This work explicitly assumes that
this stock can be managed separately from the rest of the tropical tunas stocks because the majority of the
catch of western skipjack is made by a fleet that catches relatively few bigeye and yellowfin tuna. Catches,
CPUE, and length compositions are used to condition the operating model (OM). The output of a Stock
Reduction Analysis (SRA) model fitted to catch, CPUE, and length composition data up to 2018 was used to
setup and condition OMs. Starting from a base OM, additional OMs were generated to incorporate
uncertainty in natural mortality, growth, maturity, selectivity, and steepness to create a reference set of
OMs. A suite of example management procedures (MPs), including fixed TACs, index-slope MPs, and harvest
control rules (HCRs), was tested in closed-loop simulation. Future work will include additional OM
scenarios and consultation with managers and stakeholders, to identify candidate management procedures
and performance metrics for adopting a management procedure.

A number of challenges are facing the Committee that forced it to review the MSE roadmap for tropical
tunas:

- Revision to the calendar of stock assessments for tropical tuna, which include postponing the
Atlantic skipjack assessment until 2022 and conducting a bigeye assessment in 2021, as requested
by the Commission.

- The limited technical capacity within the committee to engage in MSE development during the year
when assessments are conducted

- The relative lower priority placed by the Commission on progress on the tropical tuna MSE

- The ongoing challenges of working during the COVID-19 pandemia.

Given these challenges, in 2021, the Committee will:

1. Continue progressing the MSE for the western stock of skipjack;

Identify the major sources of uncertainty to be considered for the Multispecies MSE;

3. Requestanagenda item on MSE to be included in the next Panel 1 meeting of the Commission to continue
to highlight to the Commission of the need to have a funding plan to support the continued development
of the tropical tuna MSE.

4. Delay progress on the conditioning of the Operating model for eastern skipjack until the assessment of
this stock is completed in 2022.

N
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14.20 The SCRS shall explore the efficacy that full fishery closures along the lines of those proposed
in PA1_505A/2019. Rec.19-02, paragraph 66a

Background: The SCRS shall explore the efficacy that full fishery closures along the lines of those proposed in
PA1_505A/2019 might have to reduce the catches of tropical tunas to the agreed levels; and the potential of
such scheme to reduce the catches of juvenile bigeye and yellowfin tunas, in line with recommendations from
the SCRS.

The Committee has continued to review progress on the decision support tool to evaluate the efficacy of full
fishery closures (SCRS/2020/118).

A subset of the Committee has already reviewed this tool and it is now ready for consideration by the wider
membership of the Committee. The Committee notes that the tool is multi-species, intended to replace
tropical tuna single stock-TACs by full closures, set to achieve the highest potential reduction in the catches
of immature tropical tunas. It also recognises the potential value that the tool could have in assessing how
fishery closures can contribute to potential reductions in the catches of other species, such as Endangered,
Threatened and Protected species: The tool also makes some explicit assumptions about how full closures
result in reductions in catch on the basis of historical data. The Committee notes that historical data may
not always be indicative of how such reductions would occur in the future, especially if fleets can adjust
fishing capacity and operation efficiency in response to effort limitations, for example by changing the
timing of maintenance. For this reason, the Committee agrees that the tool should work in combination with
other measures intended to limit increases in fishing efficiency, active FADs, and tools to evaluate future
levels of capacity in the ICCAT area. The Committee also noted that IATTC has been using fishery closures
to manage tropical tuna stocks for a long time and agreed that its experience provides useful information
about how closures could be made operational in the ICCAT area.

Acknowledging the points referred above for the tool, the Committee supported the proposal of the
developers of the tool to implement an online platform by the first trimester of 2021 to facilitate a broader
and more thorough review. The MS Teams Platform may be a good candidate for this and could allow all
Committee scientists to have access to the platform and review the tool. MS teams could also be used as a
repository of tool materials and the deliberations of scientists reviewing the tool. The Committee would
then aim to complete the review and prepare a response to the Commission to be provided to the
Commission prior to its annual 2021 meeting. More details on the possible structure of such response are
provided in SCRS/2020/118.

14.21 SCRS and the Secretariat shall prepare an estimate of capacity in the Convention area, to
include at least all the fishing units that are large-scale or operate outside the EEZ of the CPC they are
registered in. Rec. 19-02, paragraph 66b

Background: The ICCAT Secretariat shall work with the SCRS in preparing an estimate of capacity in the
Convention area, to include at least all the fishing units that are large-scale or operate outside the EEZ of the
CPC they are registered in. All CPCs shall cooperate with this work, providing estimates of the number of fishing
units fishing for tuna and tuna-like species under their flag, and the species or species groups each fishing unit
targets (e.g. tropical tunas, temperate tunas, swordfish, other billfish, small tunas, sharks, etc.); this work shall
be presented to the next meeting of the SCRS in 2020 and forwarded to the Commission for consideration.

The Committee can only presently report on capacity estimates of large-scale purse-seine vessels (defined
as vessels with 2335 m3 of Fish Hold-Volume). The Committee intends to evaluate the capacity and number
of other fleet components (e.g. support vessels, baitboat, longliners) in the future.

In 2020, the Committee considered three documents that included capacity estimates for large-scale purse
seine fisheries. Documents SCRS/2020/137 and SCRS/2020/136 described the statistics of the French and
Spanish purse seine fleets targeting tropical tunas in the Atlantic Ocean. SCRS/2020/123 included estimates
of the current fishing capacity of all large-scale purse seiners targeting tropical tunas in the Atlantic, using
a combination of data sources including the ICCAT authorized vessel records, ISSF records on purse seiners,
AlS data and direct enquiries with some vessel owners. The Committee estimates that at least 68 - and
possibly 72 - large-scale purse seiners were operating in the Convention area as of the first half of 2020.
The combined Fish Hold Volume (FHV) of the 72 vessels was 106,652 m3, which is equivalent to about
83,069 t of fish carrying capacity (Table 1 below). Given that large-scale purse seiners may make 5-8 trips
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a year, this suggests that the current capacity is higher than necessary to meet current catch
recommendations. This capacity estimate is also larger than the prior estimate of capacity made by the
Committee in 2019 (58 vessels). The Committee notes that these estimates are intended to measure active
capacity not potential capacity. As of June 2020, there were 107 large-scale purse seiners authorized to fish
for tropical tunas in the ICCAT Convention area, these vessels should be considered the potential capacity.

The Committee wants to highlight to the Commission that there is a need to agree on a set of indicators of
capacity which are useful to both the Commission and the Committee. The Committee favours indicators
based on fish-hold volume metrics to minimize the influence of different crew operations. In developing
indicators of active capacity it will also be necessary to consider the effects of spatial-temporal changes in
fishing activity due to fishing access agreements between ICCAT CPCs and ICCAT Recommendations as both
can influence and constraint fishing activity. Additionally, movement of fishing vessels from one Convention
area to another complicates regional and global estimates of active fishing capacity. It would therefore be
useful if tRFMOs joined forces towards the common challenge of managing global fishing capacity.

Table 1. Estimated number of large-scale purse seiners operating in the Atlantic Ocean from 2014 to 2018
(left; Table 2 of the 2019 SK] Executive Summary, 2019 SCRS report) and minimum and maximum numbers
estimated for 2020 (right; SCRS/2020/123).

Flag * 2014 2015 2016 2017 2018 2020 **
min max
Neth. Antilles 2 - - - - - -
Belize 3 2 2 3 2 8 8
Brazil - - - - - 0 1
Cape Verde 3 4 2 1 1 1 1
Curagao - 4 5 5 5 4 4
Cote d' Ivoire 1 0 0 0 0 0 0
El Salvador 0 2 4 4 4 4 4
Maroc - - - - - 1 1
EU-Spain 15 12 10 10 10 10 10
EU-France 9 9 11 10 10 9 9
Ghana 12 12 13 13 15 16 16
Guatemala 2 2 2 2 2 2 2
Liberia - - - - - 2 2
Panama 2 3 2 2 2 3 6
Senegal 0 3 4 5 7 7 7
Venezuela - - - - - 1 1
Total 49 53 55 55 58 68 72

*Information were estimated during the 2019 species group meeting. The
group encourage the CPCs to submit these data in the form STO1FC (2019, SCRS
Report page 69)

** SCRS/2020/123
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14.22 SCRS and the Secretariat shall prepare a TOR. to carry out an evaluation of the monitoring,
control and surveillance mechanisms in place in ICCAT CPCs. Rec.19-02, paragraph 66¢

Background: The ICCAT Secretariat shall identify a Consultant to carry out an evaluation of the monitoring,
control and surveillance mechanisms in place in ICCAT CPCs. This work shall primarily focus on the evaluation
of data collection and processing systems in each CPC, and the ability to produce estimates of catch and effort,
and length frequency for all stocks under ICCAT management, with a focus on stocks for which input and/or
output measures are in place; in preparing this work the Consultant shall evaluate how efficient the catch
monitoring systems that each CPC has implemented are to achieve robust estimates of catches for the stocks
subject to a TAC; the ICCAT Secretariat shall work with SCRS scientists to prepare a TOR for this work as soon
as possible.

The Secretariat, in collaboration with the Committee, will prepare the draft TORs.
15. Other matters
15.1 Data policy: dissemination, requests and procedures

ICCAT has established Rules and Procedures for the Protection, Access to, and Dissemination of Data
Compiled by the Secretariat. Recently there have been a number of requests to access data collected by
entities contracted under ICCAT research and data collection programmes for which the rules and
guidelines are unclear. During the process and Protocol meeting the Secretariat has presented a “Proposal
for Amendment of the Rules and Procedures for the protection, access to, and dissemination of data compiled
by ICCAT’, which is contained in Appendix 11 to the Report for Biennial Period 2018-2019, Part Il (2019),
Vol. 2), aiming to clarify these requests and the related procedures.

During the 2020 SCRS Process and Protocol meeting it was agreed that the document would be circulated
to the conveners and rapporteurs of the Sub-Committee and Species Groups and that a new draft
incorporating all their inputs should be presented to the 2020 Meeting of the Sub-committee on Statistics
for review and adoption by the SCRS at the 2020 plenary meeting.

The Sub-Committee on Statistics reviewed the proposed amendments, made a few minor editorial changes
and endorsed the proposal for approval by the Committee. The changes are identified by underlined text in
the document that was adopted by the Committee and is attached as Appendix 11.

15.2 Election of the SCRS Chair

Due to the current circumstances related to the COVID-19 pandemic that precluded the SCRS plenary from
taking place in 2020, it is proposed, if there is no objection, that the current SCRS Chair and Vice-chair roll-
over their mandate for one more year (until the end of 2021). Since both the SCRS Chair and Vice-chair have
informed that they are not available for a second two-year mandate, the election of the next SCRS Chair will
take place during the SCRS annual meeting in October 2021. In the event that the current pandemic
precludes an in-person SCRS plenary meeting in 2021, a process shall be set for the election of the new SCRS
Chair (and nomination of a Vice-chair if that be the case) throughout the 2nd semester of 2021.

16. Adoption of advice

The 2020 SCRS advice to the Commission was adopted by correspondence.
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Tel: +55 859 850 32723, E-Mail: guelson@ufersa.edu.br

Travassos, Paulo Eurico

Universidade Federal Rural de Pernambuco - UFRPE, Laboratorio de Ecologia Marinha - LEMAR, Departamento de Pesca
e Aquicultura - DEPAq, Avenida Dom Manuel de Medeiros s/n - Dois Irmaos, CEP 52171-900, Recife

Tel: +55 81 998 344 271, E-Mail: pautrax@hotmail.com; paulo.travassos@ufrpe.br

CABO VERDE

Monteiro, Carlos Alberto

Technical researcher, Instituto Nacional de Desarrollo de la Pesca, INDP SV Vicente, C.P. 132, Mindelo
Tel: +238 986 48 25, Fax: +238 232 1616, E-Mail: monteiro.carlos@indp.gov.cv

CANADA

Bowlby, Heather

Research Scientist, Fisheries and Oceans Canada, Bedford Institute of Oceanography, Dartmouth, Nova Scotia, B2Y 4A2
Tel: +1 902 426 5836; +1 902 456 2402, Fax: +1 902 426 1506, E-Mail: heather.bowlby@dfo-mpo.gc.ca

Bundy, Alida
Research Scientist, Fisheries and Oceans Canada, Bedford Institute of Oceanography, Dartmouth, Nova Scotia, B2Y 4A2,
Tel: +1 902 426 8353, Fax: +1 902 426 1506, E-Mail: alida.bundy@dfo-mpo.gc.ca

Busawon, Dheeraj

Fisheries & Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive, St. Andrews, New Brunswick, E5B
0E4

Tel: +1 506 529 5889, Fax: +1 506 529 5862, E-Mail: Dheeraj.Busawon@dfo-mpo.gc.ca

Dalton, Alexander

Fisheries and Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive, St. Andrews, New Brunswick,
E5B 0E4

Tel: +1 506 529 5721, Fax: +1 506 529 5862, E-Mail: alexander.dalton@dfo-mpo.gc.ca

Duprey, Nicholas

Senior Science Advisor, Fisheries and Oceans Canada - Fish Population Science; 200-401 Burrard Street, ¥5¥-4V1;
Vancouver, British Columbia, V5V 4V1

Tel: +1 604 499 0469; +1 250 816 9709, E-Mail: nicholas.duprey@dfo-mpo.gc.ca

Gillespie, Kyle

Fisheries and Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive, St. Andrews, New Brunswick,
E5B 0E4

Tel: +1 506 529 5725, Fax: +1 506 529 5862, E-Mail: kyle.gillespie@dfo-mpo.gc.ca

Greenlaw, Michelle

Fisheries and Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive; St. Andrews, New Brunswick,
E5B 0E4

Tel: +1 506 921 0265, E-Mail: michelle.greenlaw@dfo-mpo.gc.ca

Hanke, Alexander

Scientist, Fisheries and Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive, St. Andrews, New
Brunswick, E5B 0E4

Tel: +1 506 529 5912, Fax: +1 506 529 5862, E-Mail: alex.hanke@dfo-mpo.gc.ca

Maguire, Jean-Jacques
1450 Godefroy, G1T 2E4, Québec
Tel: +1 418 527 7293, E-Mail: jeanjacquesmaguire@gmail.com

Minch, Taryn

Fisheries and Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive, St. Andrews, New Brunswick,
E5B 0E4

Tel: +1 506 529 5928, E-Mail: taryn.minch@dfo-mpo.gc.ca
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Ramsay, Laura
Prince Edward Island fishermen's Association, Suite 102, 420 University Avenue, C1A 775, Prince Edward Island
Tel: +1 902 393-2281; +1 902 566 4050, E-Mail: researchpeifa@eastlink.ca; laura@peifa.org

Stewart, Nathan

Fisheries and Oceans Canada, St. Andrews Biological Station, 125 Marine Science Drive, St. Andrews, New Brunswick,
E5B 0E4

Tel: +1 902 692 8599, E-Mail: nathan.stewart@dfo-mpo.gc.ca

COTE D'IVOIRE

Bahou, Laurent

Chercher Hydrobiologiste, Centre de Recherches Océanologiques de Cote d'Ivoire, 29 Rue des pécheurs, Treinchville,
BP V 18, Abidjan 01

Tel: +225 084 02024, Fax: +225 213 51155, E-Mail: Ibahoucrothon@yahoo.fr

Diaha, N'Guessan Constance

Chrecheur Hydrobiologiste, Laboratoire de biologie des poissons du Département des Ressources Aquatiques Vivantes
(DRAV) du Centre de Recherches Océanologiques (CRO), 29, Rue des Pécheurs - B.P. V-18, Abidjan 01

Tel: +225 07 790 495; +225 213 558 80, E-Mail: diahaconstance@yahoo.fr; constance.diaha@cro-ci.org

EGYPT

Abdelnaby Kaamoush, Mohamed Ibrahim

National Institute of Oceanography and Fisheries (NIOF), 14 Aly Abn Aby Taalep, Abo Qir, 11694, Alexandria, Cairo
Tel: +227 943 226, Fax: +227 921 339, E-Mail: ma_fotouh@outlook.com

EL SALVADOR

Chavarria Valverde, Bernal Alberto

Asesor en Gestion y Politica pesquera Internacional, Centro para el Desarrollo de la Pesca y Acuicultura (CENDEPESCA),
Final 12 Avenida Norte, 13 Calle Oriente y Av. Manuel Gallardo, 1000, Santa Tecla, La Libertad

Tel: +506 882 24709, Fax: +506 2232 4651, E-Mail: bchavarria@lsg-cr.com

Galdamez de Arévalo, Ana Marlene

Jefa de Divisién de Investigacion Pesquera y Acuicola, Ministerio de Agricultura y Ganaderia, Final 1a. Avenida Norte,
13 Calle Oriente y Av. Manuel Gallardo. Santa Tecla, La Libertad

Tel: +503 2210 1913; +503 619 84257, E-Mail: ana.galdamez@mag.gob.sv

EUROPEAN UNION

Abascal Crespo, Francisco Javier

Ministerio de Economia y Competitividad, Instituto Espafiol de Oceanografia, C.0. de Canarias, C/ Farola del Mar, 22,
38180 Santa Cruz de Tenerife, Espafia

Tel: +34 922 549 400, Fax: +34 922 549 554, E-Mail: francisco.abascal@ieo.es

Addis, Pierantonio

Senior Researcher in Ecology, University of Cagliari, Department of Life and Environment Science, Via Fiorelli 1, 09126,
Cagliari, Italy

Tel: +39 070 675 8082; +34 733 67842, Fax: +39 070 675 8022, E-Mail: addisp@unica.it

AKia, Sosthéne Alban Valeryn
IRD, UMR MARBEC, Avenue Jean Monnet CS 30171, 34203, Séte, France
Tel: +33 758 312 795, E-Mail: sosthene.akia@ird.fr

Alaez Pons, Ester

International Relations Officer, European Commission - DG MARE - Unit B2 - RFMOs, Rue Joseph II - 99 03/057, 1049,
Bruxelles, Belgium

Tel: +32 2 296 48 14, E-Mail: ester.alaez-pons@ec.europa.eu

Alvarez Berastegui, Diego
Instituto Espafiol de Oceanografia, Muelle de Poniente s/n, 07121, Palma de Mallorca, Espafia
Tel: +34 971 133 720; +34 626 752 436, E-Mail: diego.alvarez@ieo.es

Alzorriz, Nekane
ANABAC, Txibitxiaga 24 entreplanta, 48370, Bermeo, Bizkaia, Espafia
Tel: +34 94 688 2806, E-Mail: nekane@anabac.org
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Andonegi Odriozola, Eider
AZTI, Txatxarramendi ugartea z/g, 48395, Sukarrieta, Espafia
Tel: +34 661 630 221, E-Mail: eandonegi@azti.es

Arrizabalaga, Haritz

AZTI Marine Research Basque Research and Technology Alliance (BRTA), Herrera Kaia Portualde z/g, 20110, Pasaia,
Espafia

Tel: +34 94 657 40 00; +34 667 174 477, Fax: +34 94 300 48 01, E-Mail: harri@azti.es

Baez Barrionuevo, José Carlos
Instituto Espafiol de Oceanografia, Centro Oceanografico de Malaga, Puerto Pesquero de Fuengirola s/n, 29640, Espafia
Tel: +34 669 498 227, E-Mail: josecarlos.baez@ieo.es

Biagi, Franco

Directorate General for Maritime Affairs and Fisheries (DG-Mare) - European Commission, Rue Joseph II, 99, 1049,
Bruxelles, Belgium

Tel: +322 299 4104, E-Mail: franco.biagi@ec.europa.eu

Biais, Gérard
IFREMER Laboratoire LIENs Université de La Rochelle, 2, rue Olympe de Gouges, 17000, La Rochelle, France
Tel: +33 689 526 924, E-Mail: gbiais@ifremer.fr

Bridges, Christopher Robert

Heinrich Heine University, Diisseldorf AG Ecophysiology, Institute for Metabolic Physiology: Ecophysiology /
TUNATECH GmbH Merowinger, Platz 1, 40213, Duesseldorf, Germany

Tel: +4901739531905, E-Mail: bridges@hhu.de; christopher.bridges@uni-duesseldorf.de

Cabanellas Reboredo, Miguel

Instituto Espafiol de Oceanografia (IEO), Centro Oceanografico de Baleares, Muelle de Poniente s/n, 07015 Palma de
Mallorca, Espafia

Tel: +34 646 903 603, E-Mail: miguel.cabanellas@ieo.es

Cariani, Alessia

Laboratory of Genetics & Genomics of Marine Resources and Environment (GenoDREAM) Dept. Biological, Geological &
Environmental Sciences (BiGeA) Alma Mater Studiorum - Universita di Bologna, Via Sant’Alberto 163, 48123, Ravenna,
Italy

Tel: +39 054 493 7311, E-Mail: alessia.cariani@unibo.it

Carnevali, Oliana

Universita Politecnica Delle Marche - Ancona, Department of Environment and Life Science, Via Breccie Bianche, 60131,
Ancona, italy

Tel: +39 338 264 2235; +39 71 220 4990, Fax: +39 071 220 46 50, E-Mail: o.carnevali@staff.univpm.it

Coco, Ornella
Scientific Advisor, Oceanis Srl, 89043, Salerno, Italy
Tel: +39 342 582 8477, E-Mail: ornellacoco.biomol@gmail.com

Del Cerro Martin, Gloria
Secretaria General de Pesca, C/ Velazquez, 144 22 Planta, 28006, Madrid, Espafia
Tel: +34 91 347 5940, Fax: +34 91 347 6042, E-Mail: gcerro@mapa.es

Depetris, Mathieu

Institut de Recherche pour le Développement (IRD), UMR MARBEC, CS 30171, Av. JeanMonnet, 34203 Séte Cedex,
France

Tel: +33 661 627 204; +33 499 573 215, E-Mail: mathieu.depetris@ird.fr

Di Natale, Antonio
Aquastudio Research Institute, Via Trapani 6, 98121, Messina, Italy
Tel: +39 336333366, E-Mail: adinatale@acquariodigenova.it

Duparc, Antoine
Station [IFREMER Boulevard, Avenue Jean Monnet CS 30171, 34200, Séte, France
Tel: +33 049 957 3205, E-Mail: antoine.duparc@ird.fr
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Espinosa Rosello, Victor
Universidad Politécnica de Valencia, ¢/ Paranimf, 1, 46730, Grao de Gandia, Espafia
Tel: +34 637 851769, Fax: +34 962 849327, E-Mail: vespinos@upv.es

Fernandez Costa, Jose Ramoén

Instituto Espafiol de Oceanografia, Ministerio de Ciencia e Innovacién, Centro Costero de A Corufia, Paseo Maritimo
Alcalde Francisco Vazquez, 10 - P.0. Box 130, 15001, A Corufia, Espafa

Tel: +34 981 205 362, Fax: +34 981 229 077, E-Mail: jose.costa@ieo.es

Fernandez Llana, Carmen
Instituto Espafiol de Oceanografia, Avda. Principe de Asturias, 70 bis, 33212, Gijon, Espaiia
Tel: +34 985 309 780, Fax: +34 985 326 277, E-Mail: carmen.fernandez@ieo.es

Ferreira de Gouveia, Lidia

Técnica Superior, Direccao Regional das Pescas, Direcao Servicos de Investigacao - DSI, Av. do Mar e das Comunidades
Madeirenses, 23 - 12 Esq., 9004-562, Funchal, Madeira, Portugal

Tel: +351 291 203200, Fax: +351 291 229856, E-Mail: lidia.gouveia@madeira.gov.pt

Gaertner, Daniel
IRD-UMR MARBEC, CRH, CS 30171, Av. Jean Monnet, 34203, Sete Cedex, France
Tel: +33 499 57 32 31, Fax: +33 4 99 57 32 95, E-Mail: daniel.gaertner@ird.fr

Garibaldi, Fulvio

Laboratorio di Biologia Marina e Ecologia Animale Univ. Degli Studi di Genova, Dipartimento si Scienze della Terra,
dell'’Ambiente e della Vita (DISTAV), Corso Europa, 26, 16132, Genova, Italy

Tel: +39 335 666 0784; +39 010 353 8576, Fax: +39 010 357 888, E-Mail: largepel@unige.it; garibaldi.f@libero.it

Gatt, Mark
Malta Aquaculture Research Centre, Fort San Lucjan, Ngiered Road, BBG 1283, Marsaxlokk, Malta
Tel: +356 229 26918, E-Mail: mark.gatt@gov.mt

Gioacchini, Giorgia

Universita Politecnica delle Marche ANCONA, Dipartimento Scienze della Vita e dell'Ambiente, Via Breccie Bianche 131,
60131, Ancona, Italy

Tel: +39 071 220 4990; +39 712 204 693, E-Mail: giorgia.gioacchini@univpm.it

Gonzalez Carballo, Marta

Instituto Espafiol de Oceanografia, Centro Oceanografico de Canarias, Calle Farola del Mar, n? 22, Darsena Pesquera,
38180, Santa Cruz de Tenerife, Islas Canarias, Espafia

Tel: +34 661 078 943, E-Mail: marta.gonzalez@ieo.es

Goiii, Nicolas
AZTI-TECNALIA, Herrera Kaia Portualdea z/g, 20110 Pasaia, Espafia
Tel: +34 946 574000; +34 667 174 423, Fax: +34 946 572 555, E-Mail: ngoni@azti.es

Gordoa, Ana
Centro de Estudios Avanzados de Blanes (CEAB - CSIC), Acc. Cala St. Francesc, 14, 17300, Blanes, Espafia
Tel: +34 972 336101, E-Mail: gordoa@ceab.csic.es

Grubisic, Leon
Institute of Oceanography and Fisheries in Split, Setaliste Ivana Mestrovica 63 - P.0.Box 500, 21000, Split, Croatia
Tel: +385 914 070 955, Fax: +385 21 358 650, E-Mail: leon@izor.hr

Guéry, Lorelei

Institut de Recherche pour le Développement (IRD), UMR MARBEC, CS 20171, 87 Avenue Jean Monnet, 34203, Séte
Cedex, France

Tel: +33 683 865 816, E-Mail: lorelei.guery@ird.fr

Herrera Armas, Miguel Angel
OPAGAC, C/ Ayala 54, 22 A, 28001, Madrid, Espaifia
Tel: +34 91 431 48 57; +34 664 234 886, Fax: +34 91 576 12 22, E-Mail: miguel.herrera@opagac.org

Juan-Jorda, Maria Jose

Calle Alonso Quijano 71, portal 1, 3A, 28034, Madrid, Espafia
Tel: +34 671 072 900, E-Mail: mjuanjorda@gmail.com
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Kaplan, David

Institut de Recherche pour le Développement (IRD), UMR MARBEC (Univ. Montpellier, CNRS, Ifremer, IRD), Av Jean
Monnet CS 30171, 34070, Séte Cedex, France

Tel: +33 499 573 225, E-Mail: david.kaplan@ird.fr

Katavic, Ivan
Institue of Oceanography and Fisheries, Setaliste Ivana Mestrovica 63, 21000, Split, Croatia
Tel: +385 984 049 39, Fax: +385 216 32236, E-Mail: Katavic@izor.hr

Laborda, Ane
AZTI, Herrera Kaia. Portualdea z/g 20110 Pasaia, 20100 Gipuzkoa, Espafia
Tel: +34 667 174 456, E-Mail: ane.laborda@imbrsea.eu

Lezama-Ochoa, Nerea
AZTI, Herrera Kaia, Portualdea z/g, 20110, Pasaia, San Sebastian, Espafia
Tel: +34 679 342 974, E-Mail: nlezama@azti.es

Lino, Pedro Gil
Instituto Portugués do Mar e da Atmosfera - I.P./[PMA, Avenida 5 Outubro s/n, 8700-305, Olh3o, Portugal
Tel: +351 289 700504, E-Mail: plino@ipma.pt

Lombardo, Francesco

Ministry for Agriculture, Fisheries and Animal Rights Fort San Lucjan, Triq il-Qajjenza, Marsaxlokk, Department of
Fisheries and Aquaculture, Ingiered Road, MRS3303, Marsa, Malta

Tel: +356 229 26918, E-Mail: francesco.lombardo@gov.mt

Louzao, Maite
AZTI, Herrera kaia, Portualdea z/g, 20110, Gipuzkoa, Espaiia
Tel: +34 667 174 343, E-Mail: mlouzao@azti.es

Macias Lopez, Angel David

Ministerio de Ciencia, Innovacién y Universidades, Instituto Espafiol de Oceanografia, C.0. de Malaga, Puerto pesquero
s/n, 29640, Fuengirola, Espafia

Tel: +34 952 197 124; +34 619 022 586, Fax: +34 952 463 808, E-Mail: david.macias@ieo.es

Males, Josip 5
Institute of Oceanography and Fisheries, Setaliste I. Mestrovic¢a 63, 21000, Split, Croatia
Tel: +385 214 08065, Fax: +385 213 58650, E-Mail: males@izor.hr

Mantopoulou - Palouka, Danai
764, Vouliagmenis Ave., 16452, Athens, Greece
Tel: +306 948 727 339, E-Mail: danaim@hcmr.gr

Massa-Galluci, Alexia
AquaBioTech Group Central Complex, Naggar Street, Targa Gap, Mosta, MST 1761, Malta
Tel: +356 996 50785, E-Mail: amg@aquabt.com

Maxwell, Hugo
Marine Institute, Furnance, Newport, County Mayo, F28PF65, Ireland
Tel: +353 894 836 530, E-Mail: hugo.maxwell@marine.ie

Merino, Gorka
AZTI - Tecnalia /Itsas lkerketa Saila, Herrera Kaia Portualdea z/g, 20100, Pasaia - Gipuzkoa, Espafia
Tel: +34 94 657 4000; +34 664 793 401, Fax: +34 94 300 4801, E-Mail: gmerino@azti.es

Molina Schmid, Teresa

Subdirectora General Adjunta, Subdirecciéon General de Acuerdos y Organizaciones Regionales de Pesca, Direccion
General de Recursos Pesqueros, Ministerio de Agricultura, Pesca y Alimentacion, Secretaria General de Pesca, C/
Velazquez, 144 22 Planta, 28006, Madrid, Espafia

Tel: +34 91 347 60 47; +34 656 333 130, Fax: +34 91 347 60 42, E-Mail: tmolina@mapa.es

Muiioz Lechuga, Rubén

Instituto Portugués do Mar e da Atmosfera - [.P./IPMA, Avenida 5 de Outubro, s/n, 8700-305, Olhdo Faro, Portugal
Tel: +351 289 700 504, E-Mail: ruben.lechuga@ipma.pt
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Murua, Jefferson
AZTI - Tecnalia/Itsas Ikerketa Saila, Txatxarramendi Ugartea s/n, 48395, Bizkaia, Espafia
Tel: +34 667 174 426, Fax: +34 946 574 000, E-Mail: jmurua@azti.es

Ortiz de Urbina, Jose Maria

Ministerio de Ciencia, Innovacién y Universidades, Instituto Espafiol de Oceanografia, C.0 de Malaga, Puerto Pesquero
s/n, 29640, Fuengirola, Espafia

Tel: +34 952 197 124, Fax: +34 952 463 808, E-Mail: urbina@ieo.es

Ortiz de Zarate Vidal, Victoria

Ministerio de Ciencia, Innovacién y Universidades, Instituto Espafiol de Oceanografia, C.0. de Santander, Promontorio
de San Martin s/n, 39004, Santander, Espafia

Tel: +34 942 291 716, Fax: +34 942 27 50 72, E-Mail: victoria.zarate@ieo.es

Pappalardo, Luigi
Scientific Advisor, OCEANIS SRL, Vie Maritime 59, 89043, Salerno, Italy
Tel: +39 081 777 5116; +39 345 689 2473, E-Mail: oceanissrl@gmail.com; gistec86@hotmail.com

Pascual Alaydn, Pedro José

Ministerio de Ciencia, Innovacién y Universidades, Instituto Espafiol de Oceanografia, C.0. de Canarias, Via Espaldon,
Darsena Pesquera, Parcela 8, 38180, Santa Cruz de Tenerife, Espafia

Tel: +34 922 549 400; +34 686 219 114, Fax: +34 922 549 500, E-Mail: pedro.pascual@ieo.es

Perez, Ilan
Station IFREMER, 87 Avenue Jean Monnet, 34200 Sete Herault, France
Tel: +33 689 321 570, E-Mail: ilan.perez@ird.fr

Peristeraki, Panagiota (Nota)

Hellenic Center for Marine Research, Institute of Marine Biological Resources and Inland Waters, P.0. Box 2214, 71003,
Iraklion, Greece

Tel: +30 2810 337 830, Fax: +30 2810 337 822, E-Mail: notap@hcmr.gr

Peyronnet, Arnaud

Directorate-General for Maritime Affairs and Fisheries Unit B2, International Relations Officer - ICCAT/NASCO
European Commission, Regional Fisheries Management Organisations, Rue Joseph II - 99 03/61, B-1049, Brussels,
Belgium

Tel: +32 2 2991 342; +32 498 28780, E-Mail: arnaud.peyronnet@ec.europa.eu

Pignalosa, Paolo
Technical Director, Oceanis Srl, Via Marittima, 59, 80056, Ercolano - Napolj, Italy
Tel: +39 81 777 5116; +39 335 669 9324, E-Mail: oceanissrl@gmail.com

Poisson, Francois

IFREMER -- Centre de Recherche Halieutique, UMR MARBEC (Marine Biodiversity Exploitation and Conservation),
Avenue Jean Monnet, CS 30171, 34203, Séte, France

Tel: +33 499 57 32 45; +33 679 05 73 83, E-Mail: francois.poisson@ifremer.fr; fpoisson@ifremer.fr

Puig, Vicent
Universidad Politécnica de Valencia, Paranimf 1, 46730, Gandia, Valencia, Espafia
Tel: +34 96 387 70 00, E-Mail: vipuipon@upvnet.upv.es

Reglero Baron, Patricia

Centro Oceanografico de las Islas Baleares, Instituto Espafiol de Oceanografia, Muelle de Poniente s/n, 07006, Palma de
Mallorca, Espafia

Tel: +34 971 13 37 20, E-Mail: patricia.reglero@ieo.es

Reis, Dalia

Secretaria Regional do Mar, Ciéncia e Tecnologia, Direcdo Regional das Pescas, Rua Cénsul Dabney - Colénia Alem3,
9900-014, Azores, Portugal

Tel: +351 962 086 928; +351 292 202 496, Fax: +351 962 086 928, E-Mail: Dalia.CC.Reis@azores.gov.pt

Rodriguez-Marin, Enrique

Ministerio de Ciencia, Innovacién y Universidades, Instituto Espafiol de Oceanografia, C.0. de Santander, Promontorio
de San Martin s/n, 39009, Santander, Espafia

Tel: +34 942 291 716, Fax: +34 942 27 50 72, E-Mail: enrique.rmarin@ieo.es
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Rojo Méndez, Vanessa

IEO Centro Oceanografico de Canarias, C/ Farola del Mar n? 22, Darsena Pesquera, 38180, Santa Cruz de Tenerife,
Espafia

Tel: +34 922 549 400, E-Mail: vanessa.rojo@ieo.es

Rosa, Daniela
Portuguese Institute for the Ocean and Atmosphere, I.P. (IPMA), Av. 5 de Outubro s/n, 8700-305, Olhao, Portugal
Tel: +351 289 700 532, E-Mail: daniela.rosa@ipma.pt

Rouyer, Tristan
Ifremer - Dept Recherche Halieutique, B.P. 171 - Bd. Jean Monnet, 34200, Séte, France
Tel: +33 782 995 237, E-Mail: tristan.rouyer@ifremer.fr

Ruiz Gondra, Jon
AZTI-Tecnalia, Txatxarramendi z/g, 48395, Sukarrieta (Bizkaia), Espafia
Tel: +34 94 6574000; +34 667 174 375, Fax: +34 94 6572555, E-Mail: jruiz@azti.es

Sabarros, Philippe
IRD, UMR MARBEC, 0b7, Avenue Jean Monnet, CS 30171, 34203, Cedex, France
Tel: +33 625 175 106, E-Mail: philippe.sabarros@ird.fr

Saber Rodriguez, Samar

Ministerio de Ciencia, Innovaciéon y Universidades, Instituto Esparfiol de Oceanografia. Centro Oceanografico de Malaga,
Puerto Pesquero s/n, 29460, Fuengirola, Malaga, Espafia

Tel: +34 952 197 124, Fax: +34 952 581 388, E-Mail: samar.saber@ieo.es

Santiago Burrutxaga, Josu
Head of Tuna Research Area, AZTI-Tecnalia, Txatxarramendi z/g, 48395, Sukarrieta (Bizkaia), Espafia
Tel: +34 94 6574000 (Ext. 497); +34 664 303 631, Fax: +34 94 6572555, E-Mail: jsantiago@azti.es; flarrauri@azti.es

Santos, Catarina
IPMA - Portuguese Institute for the Ocean and Atmosphere, I.P., Av. 5 Outubro s/n, 8700-305, Olhao, Portugal
Tel: +351 289 700 500, Fax: +351 289 700 53, E-Mail: catarina.santos@ipma.pt

Segvic-Bubic, Tanja
Institute of Oceanography and Fisheries, Setaliste I. Mestrovica 63, 21000, Split, Croatia
Tel: +385 214 08044, Fax: +385 213 58650, E-Mail: tsegvic@izor.hr

Thasitis, loannis
Department of Fisheries and Marine Research, 101 Vithleem Street, 2033, Nicosia, Cyprus
Tel: +35722807840, Fax: +35722 775 955, E-Mail: ithasitis@dfmr.moa.gov.cy

Tolotti, Mariana
Institut de Recherche pour le Développement UMR MARBEC, Avenue Jean Monnet CS 30171, 34203, Séte, France
Tel: +33 04 99 57 32 18, E-Mail: mariana.travassos@ird.fr

Tserpes, George

Hellenic Center for Marine Research (HCMR), Institute of Marine Biological Resources, P.0. Box 2214, 71003, Heraklion,
Greece

Tel: +30 2810 337851, Fax: +30 2810 337822, E-Mail: gtserpes@hcmr.gr

Tugores Ferra, Maria Pilar

ICTS SOCIB - Sistema d'observacié y predicci6 costaner de les Illes Balears, Parc Bit, Naorte, Bloc A 22p. pta. 3, E-07121,
Palma de Mallorca, Espafia

Tel: +34 971 439 998, E-Mail: pilar.tugores@gmail.com

Urtizberea Ijurco, Agurtzane
AZTI-Tecnalia / Itsas Ikerketa Saila, Herrera kaia. Portualdea z/g, 20110 Pasaia, Gipuzkoa, Espafia
Tel: +34 667 174 519, Fax: +34 94 657 25 55, E-Mail: aurtizberea@azti.es

Viiias de Puig, Jordi

Universitat de Girona, Departament de Biologia, Laboratori d'Ictiologia Genetica, C/ Maria Aurélia Capmany, 40, 17003,
Girona, Espafia

Tel: +34 629 409 072, E-Mail: jordi.vinas@udg.edu
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Zudaire Balerdi, Iker
AZTI, Herrera Kaia - Portualdea z/g., 20110, Pasaia, Gipuzkoa, Espafia
Tel: +34 667 174 451, E-Mail: izudaire@azti.es

GABON

Angueko, Davy

Chargé d'Etudes du Directeur Général des Péches, Direction Générale des Péche et de I'Aquaculture, BP 9498, Libreville
Tel: +241 0653 4886, E-Mail: davyangueko@yahoo.fr; davyangueko83@gmail.com

GHANA

Ayivi, Sylvia Sefakor Awo

Ministry of Fisheries and Aquaculture Development, Fisheries Scientific Survey Division, P.O. Box BT 62, Tema
Tel: + 233 2441 76300, Fax: +233 3032 008048, E-Mail: asmasus@yahoo.com

Bannerman, Paul
Ministry of Fisheries and Aquaculture Development, Marine Fisheries Research Division, P.0. Box GP 630, GA 231 Tema
Tel: +233 244 794859, Fax: +233 302 208048, E-Mail: paulbann@hotmail.com

GUATEMALA

Sandoval Reyes, Nancy Yesenia

Encargada del Registry Nacional de Pesca y Acuicultura, Ministerio de Agricultura, Ganaderia y Alimentacion, Direccién
de la Normatividad de la Pesca y Acuicultura, Km. 22 Carretera al Pacifico, 3er nivel Edificio la Ceiba, 01064

Tel: +502 664 09329, E-Mail: nsdipescagt@gmail.com; yesis81@hotmail.com;dipescaguatemala@gmail.com

Vasquez Lainez, Daniel Haroldo
km 22 Ruta al Pacifico, Edificio La Ceiba 3er Nivel, 01064, Barcena, Villa Nueva
Tel: +502 664 09329, E-Mail: davlainez@gmail.com

HONDURAS

Coello Chandias, Maria José

DIGEPESCA, Boulevard Miraflores, Ave. La FAO, apartado postal 309, Edificio SENASA, 11101, Tegucigalpa, M.D.C.
Tel: +504 2239 1982; +504 969 51043, Fax: +504 2239 1987, E-Mail: mchandi94@yahoo.com

JAPAN

Butterworth, Douglas S.

Emeritus Professor, Department of Mathematics and Applied Mathematics, University of Cape Town, Rondebosch, 7701,
Cape Town, South Africa

Tel: +27 21 650 2343, E-Mail: doug.butterworth@uct.ac.za

Fukuda, Hiromu

Head of Group, Highly Migratory Resources Division, Fisheries Stock Assessment Center, Fisheries Resources Institute,
Japan Fisheries Research and Education Agency, 5-7-1 Orido, Shimizu-ku, Shizuoka-shi, 424-8633, SHIZUOKAKEN

Tel: +81 543 366 035, E-Mail: fukudahiromu@affrc.go.jp

Honda, Hitoshi

Scientist, Reserach Management Department, National Research Institute of Far Seas Fisheries, Japan Fisheries
Research and Education Agency, 5-7-1, Orido, Shimizu-ward, Shizuoka-city, Shizuoka-prefecture, 424-8633,

Tel: +81 54 336 6000, Fax: +81 54 335 9642, E-Mail: hhonda@affrc.go.jp

Ijima, Hirotaka

Associate Researcher, Highly Migratory Resources Division, Fisheries Resources Institute, National Research and
Development Agency, Japan Fisheries Research and Education Agency, 2-12-4 Fukuura, Kanazawa, 236-8648,
Kanagawa

Tel: +81 45 788 7695, E-Mail: ijima@affrc.go.jp

Inoue, Yukiko

Assistant Researcher, Ecologically Related Species Group, Tuna and Skipjack Resources Division, National Research
Institute of Far Seas Fisheries, 5-7-1 Orido, Shimuzu-Ku, Shizuoka-City, 424-8633, Shizuoka

Tel: +81 543 36 6046, Fax: +81 543 35 9642, E-Mail: yuinoue@affrc.go.jp
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Kai, Mikihiko

Senior Reseacher, Tuna Fisheries Resources Group, Tuna and Skipjack Resources Department, National Research
Institute of Far Seas Fisheries - NRIFSF, Japan Fisheries Research and Education Agency, 5-7-1, Orido, 424-8633,
Shimizu, Shizuoka

Tel: +81 54 336 6045, Fax: +81 54 335 9642, E-Mail: kaim@affrc.go.jp; billfishkai@gmail.com

Kitakado, Toshihide

Professor, Faculty of Marine Science, Tokyo University of Marine Science and Technology, Department of Marine
Biosciences, 4-5-7 Konan, Minato, Tokyo 108-8477

Tel: +81 3 5463 0568, Fax: +81 3 5463 0568, E-Mail: kitakado@kaiyodai.ac.jp; toshihide.kitakado@gmail.com

Kiyofuji, Hidetada

Researcher, Tuna and Skipjack Resource Department, National Research Institute of Far Seas Fisheries, Japan Fisheries
Research and Education Agency, 2-12-4 Fukuura Kanazawa, 236-8648, Yokohama

Tel: +81-45-788-7517, E-Mail: hkiyofuj@affrc.go.jp

Matsubara, Naoto

National Research Institute of Far Seas Fisheries, Fisheries Research Agency, Yokohama Laboratory, 2-12-4 fukuura,
kanazawa-ku, 236-8648, Kanagawa

Tel: +81 45 788 7517; +81 45 788 5004, E-Mail: matsubaranaoto@affrc.go.jp; naotomatsubaraf91@gmail.com

Matsumoto, Takayuki

Research Coordinator for Oceanography and Resources, National Research Institute of Far Seas Fisheries, Japan
Fisheries Research and Education Agency, 5-7-1 Orido, 424-8633, Shimizu

Tel: +81 54 336 6000, Fax: +81 54 336 9642, E-Mail: matumot@affrc.go.jp; takayukimatsumoto2016@gmail.com

Miura, Nozomu

Assistant Director, International Division, Japan Tuna Fisheries Co-operative Association, 2-31-1 Eitai Koto-ku, 135-
0034, Tokyo

Tel: +81 3 5646 2382, Fax: +81 3 5646 2652, E-Mail: miura@japantuna.or.jp; gyojyo@japantuna.or.jp

Morita, Hiroyuki

Associate Director, International Affairs Division, Resources Management Department, Japan Fisheries Research and
Education Agency, Ministry of Agriculture, Forestry and Fisheries, 1-2-1 Kasumigaseki, Chiyoda-Ku, 100-8907, Tokyo
Tel: +81 3 3502 8460, E-Mail: hiroyuki_morita970@maff.go.jp

Nagai, Daisaku

Assistant Chief, International Division, Japan Tuna Fisheries Co-Operative Association, 31-1, EITAI 2-CHOME, Koto-ku,
135-0034, Tokyo

Tel: +81 356 462 382, Fax: +81 356 462 652, E-Mail: nagai@japantuna.or.jp

Nakatsuka, Shuya

Director, Pacific Bluefin Tuna Resources Group, National Research Institute of Far Seas Fisheries, Japan Fisheries
Research and Education Agency, 5-7-1 Orido, 424-8633, Shizuoka

Tel: +81 543 36 6035, Fax: +81 543 36 6035, E-Mail: snakatsuka@affrc.go.jp

Nohara, Kenji
3-20-1, Orido, Shimizu-ku, shizuoka-shi, Shizuoka, 424-8610,
Tel: +81 54 334 0411, Fax: +81 54 337 0239, E-Mail: knohara@tokai-u.jp

Ochi, Daisuke

Researcher, Ecologically Related Species Group, National Research Institute of Far Seas Fisheries, Tuna and Skipjack
Resources Department, Japan Fisheries Research and Education Agency, 5-7-1- Orido, Shimuzu-Ku, 424-8633, Shizuoka
Tel: +81 543 36 6047, Fax: +81 543 35 9642, E-Mail: otthii@affrc.go.jp

Okamoto, Kei

Researcher, Ecologically Related Species Group, National Research Institute of Far Seas Fisheries, Japan Fisheries
Research and Education Agency, 5-7-1 Orido, Shimizu, 424-8633, Shizuoka

Tel: +81 54 336 5835, Fax: +81 54 335 9642, E-Mail: keiokamoto@affrc.go.jp

Rademeyer, Rebecca

Marine Resource Assessment and Management Group, Department of Mathematics and Applied Mathematic -
University of Cape Town, Private Bag, 7700, Rondebosch, South Africa

Tel: +651 300 442, E-Mail: rebecca.rademeyer@gmail.com
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Satoh, Keisuke

Head,Tuna Fisheries Resources Group, Tuna and Skipjack Resources Division, National Research Institute of Far Seas
Fisheries, Japan Fisheries Research and Education Agency, 2-12-4 Fukuura, 236-8648, Kanazawa

Tel: +81 45 788 7695, Fax: +81 45 788 5004, E-Mail: kstu21@fra.affrc.go.jp

Semba (Murakami), Yasuko

Researcher, Tuna Fisheries Resources Group, Tuna and Skipjack Resources Division, National Research Institute of Far
Seas Fisheries, 5-7-1 Orido, Shimizu-ku, Shizuoka-City, 424-8633, Shizuoka

Tel: +81 5 4336 6045, Fax: +81 5 4335 9642, E-Mail: senbamak@affrc.go.jp

Suzuki, Ziro

Visiting Scientist, Pacific Bluefin Tuna Resources Group, National Research Institute of Far Seas Fisheries, Japan
Fisheries Research and Education Agency, 5-7-1 Orido, 424-8633, Shizuoka

Tel: +81 54 336 6039, Fax: +81 54 335 9642, E-Mail: sszuzukizziro@gmail.com

Tsuda, Yuichi

Researcher, Tuna and Skipjack Resource Department, National Research Institute of Far Seas Fisheries, Japan Fisheries
Research and Education Agency, 5-7-1 Orido, Shimizu, 424-8633, Shizuoka

Tel: +81 54 336 6044, E-Mail: ultsuda@fra.affrc.go.jp

Tsuji, Sachiko

Researcher, Ecologically Related Species Group, National Research Institute of Far Seas Fisheries, Japan Fisheries
Research and Education Agency, 2-12-4 Fukuura, Kanazawa-ku, 236-8648, Yokohama, Kanagawa

Tel: +81 45 788 7511, Fax: +81 45 788 5004, E-Mail: sachiko27tsuji@gmail.com

Tsukahara, Yohei

ScientistHighly Migratory Resources Division, Fisheries Stock Assessment Center, Fisheries Resources Institute, Highly
Migratory Resources Division, Fisheries Stock Assessment Center, Fisheries Resources Institute, Japan Fisheries
Research and Education Agency, 5-7-1 Orido, 424-8633, Shizuoka

Tel: +81 54 336 6000, Fax: +81 54 335 9642, E-Mail: tsukahara_y@affrc.go.jp

Uosaki, Koji

Associate Director for Research, Tuna and Skipjack Resources Division, National Research Institute of Far Seas
Fisheries, Japan Fisheries Research and Education Agency, 7-1, 5 Chome Orido, 424-8633, Shizuoka-shi

Tel: +81 543 36 6052, Fax: +81 543 35 9642, E-Mail: uosaki@affrc.go.jp

Uozumi, Yuji

Adviser, Japan Tuna Fisheries Co-operation Association, Japan Fisheries Research and Education Agency, 31-1 Eitai
Chiyodaku, 135-0034, Tokyo

Tel: +81 3 5646 2382, Fax: +81 3 5646 2652, E-Mail: uozumi@japantuna.or.jp

KOREA REP.

Lee, Mi Kyung

National Institute of Fisheries Science, Distant Water Fisheries Resources Research Division, 216 Gijanghaean-ro,
Gijang-eup, Gijang-gun, 46083, Busan

Tel: +82 51 720 2332, Fax: +82 51 720 2337, E-Mail: ccmklee@korea.kr; cc.mklee@gmail.com

MEXICO

Ramirez Lopez, Karina

Instituto Nacional de Pesca y Acuacultura - Veracruz, Av. Ejército Mexicano No.106 - Colonia Exhacienda, Ylang Ylang,
C.P. 94298, Boca de Rio

Tel: +52 22 9130 4520; +52 229 176 8449, E-Mail: kramirez_inp@yahoo.com

MOROCCO

Abid, Noureddine

Chercheur et ingénier halieute au Centre Régional de recherche Halieutique de Tanger, Responsable du programme de
suivi et d'étude des ressources des grands pélagiques, Centre régional de L'INRH a Tanger/M'dig, B.P. 5268, 90000,
Drabed

Tel: +212 53932 5134, Fax: +212 53932 5139, E-Mail: noureddine.abid65@gmail.com

Baibbat, Sid Ahmed

Chef de Laboratoire des Péches, Centre régional de DAKHLA, Institut National de Recherches Halieutiques (INRH), 2,
BD Sidi Abderrahmane, ain diab., 20100, Dakhla

Tel: +212 661 642 573, E-Mail: baibat@hotmail.com
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Bensbai, Jilali

Chercheur, Institut National de Recherche Halieutique a Casablanca - INRH/Laboratoires Centraux, Rue Sidi
Abderrhman / Ain Diab, 90000, Casablanca

Tel: +212 661 59 8386, Fax: +212 522 397 388, E-Mail: bensbaijilali@gmail.com

El Joumani, El Mahdi

Ingénieur Halieute, Institut National de Recherche Halieutique "INRH", Laboratoire de péche au Centre Régional de
I'INRH-Laayoune, Avenue Charif Erradi N 168 Hay el Ouahda 01, Laayoune

Tel: +212 661 114 418, E-Mail: Eljoumani.mehdi@gmail.com

Hamdi, Habiba
INRH, Laboratoires centraux de Casablanca, 20450, Ben Msik
Tel: +212 614 149 443, E-Mail: inrh_hamdi@yahoo.fr; hamdihabiba@hotmail.com

IkKiss, Abdelillah
Chercheur, Centre régional de I'Institut national de Recherche Halieutique, Dakhla
Tel: +212 662 276 541, E-Mail: ikkiss.abdel@gmail.com

Jghab, Ayman

Biologiste, Institut National de Recherche Halieutique, Centre Régional de Tanger, Km 7, Route Ksar Sghir. Malabata.
B.P 5268. Dradeb, 90000, Tanger

Tel: +212 657 454 451, Fax: +212 593 231 593, E-Mail: jghabayman@gmail.com

NICARAGUA

Barnuty Navarro, Renaldy Antonio

Hidrobidlogo, Director - Direccidon de Investigaciones Pesqueras - Instituto Nicaragiiense de la Pesca y Acuicultura
(INPESCA), Km 3.5 carretera Norte, frente a donde fue BANPRO, Managua

Tel: +505 22 4424 01 Ext. 140, E-Mail: rbarnutti@inpesca.gob.ni; rchaconr5@gmail.com

Chacon Rivas, Roberto Danilo
Instituto Nicaragiiense de la Pesca y Acuicultura (INPESCA), Km. 3 1/2 Carretera Norte, Managua
Tel: +505 842 04521, Fax: +505 224 42460, E-Mail: rchacon@inpesca.gob.ni

Guevara Quintana, Julio Cesar
Comisionado CIAT - Bidlogo, INPESCA, Altos de Cerro Viento, calle Circunvalacién B. Casa 187, Managua
Tel: +505 2278 0319; +507 699 75100, E-Mail: juliocgq@hotmail.com; jguevara@inpesca.gob.ni

NORWAY

Albert, Ole Thomas

Head of Research Group for Deep Sea Species and Elasmobranchs, Institute of Marine Research, P.0. Box 6404, 9294,
Tromso

Tel: +47 99626002, E-Mail: ole.thomas.albert@imr.no; oleta@imr.no

Junge, Claudia
Institute of Marine Research, Fram centre Hjalmar, Johansens gate 14, 9007, Tromso
Tel: + 47 418 60794, E-Mail: Claudia.junge@hi.no

PANAMA

Diaz de Santamaria, Maria Patricia

Fundacion Internacional de Pesca, Zona de Libre Proceso de Corozal, Edificio 297, Corozal
Tel: +507 378 6640; +507 657 32047, E-Mail: mpdiaz@fipesca.com

Franco, Arnulfo Luis

Asesor, Fundacién Internacional de Pesca, Zona de Libre Proceso de Corozal, Edificio 297, Ancén

Tel: +507 378 6640; celular:+507 66194351, Fax: +507 317 3627, E-Mail: arnulfofranco@fipesca.com;
arnulfol.franco@gmail.com

Pacheco, Lucas

Asesor, Gestion Pesquera Sostenible, Casa 10 Calle C norte, 08160-7168,
Tel: +507 66390308, E-Mail: lucasrovira@yahoo.es; Irpr2013@gmail.com
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RUSSIAN FEDERATION

Nesterov, Alexander

Senior Research Officer, Atlantic Research Institute of Marine, Fisheries and Oceanography (AtlantNIRO), International
Cooperation Department, Atlantic Branch of VNIRO, 5, Dmitry Donskoy Str., 236022, Kaliningrad

Tel: +7 4012 925 389, Fax: + 7 4012 219 997, E-Mail: nesterov@atlantniro.ru; oms@atlantniro.ru;
atlantniro@atlantniro.ru

Petukhova, Natalia

Scientist, Russian Federal Research Institute of Fisheries and Oceanography (VNIRO), 17, V. Krasnoselskaya, 107140,
Moscow

Tel: +7 965 344 2484, Fax: +7 499 264 9078, E-Mail: ng_petukhova@mail.ru

SENEGAL

Ba, Kamarel

Docteur en Sciences halieutiques et modélisation, Ministére de I'Agriculture et de I'Equipment Rural, Institut Senegalais
de Recherches Agricoles (ISRA), Centre de Recherches Oceanographiques de Dakar Thiaroye (CRODT), Pdle de
Recherches de Hann, Route du Front de Terre, 2241, Dakar

Tel: +221 77 650 52 32, Fax: +221 338 328 262, E-Mail: kamarel2@hotmail.com

Séye, Mamadou

Ingénieur des Péches, Chef de la Division Gestion et Aménagement des Pécheries de la Direction des Péches maritimes,
Sphére ministérielle de Diamniadio Batiment D., 1, Rue Joris, Place du Tirailleur, 289, Dakar

Tel: +221 77 841 83 94, Fax: +221 821 47 58, E-Mail: mdseyel@gmail.com; mdouseye@yahoo.fr

Sow, Fambaye Ngom

Chercheur Biologiste des Péches, Centre de Recherches Océanographiques de Dakar Thiaroye, CRODT/ISRA, LNERV -
Route du Front de Terre - BP 2241, Dakar

Tel: +221 3 0108 1104; +221 77 502 67 79, Fax: +221 33 832 8262, E-Mail: famngom@yahoo.com;
ngomfambaye2015@gmail.com

SIERRA LEONE

Sei, Sheku

Senior Fisheries Officer, Head of Statistics Research and Policy Unit, Ministry of Fisheries and Marine Resources, 7th
Floor, Youyi Building, Brookfields, Freetown

Tel: +232 78 111077, E-Mail: seisheku@yahoo.com

SOUTH AFRICA

Parker, Denham

Department of Agriculture, Forestry and Fisheries (DAFF), Fisheries Branch, 8012 Foreshore, Cape Town
Tel: +27 21 402 3165, E-Mail: DenhamP@DAFF.gov.za

ST. VINCENT AND GRENADINES

Connell, Shamal

Fisheries Officer, Ministry of Agriculture, Forestry, Fisheries, Rural Transformation, Industry and Labour, Richmond
Hill, VC0120, Kingstown

Tel: +784 456 2738, E-Mail: volcanicsoils@hotmail.com; fishdiv@gov.vc

Searles, Jeremy

Fisheries Officer / High Seas Unit, Fisheries Division, Ministry of Agriculture, Forestry, Fisheries, Rural Transformation,
Industry and Labour,

E-Mail: jeremy.searles86@gmail.com

TUNISIA

Hajjej, Ghailen

Maitre assistant de 'Enseignement Supérieur Agricole, Laboratoire des Sciences Halieutiques, Institut National des
Sciences et Technologies de la Mer (INSTM), Port de péche, 6000, Gabés

Tel: +216 75 220 254; +216 972 77457, Fax: +216 75 220 254, E-Mail: ghailen3@yahoo.fr; ghailen.hajej@instm.rnrt.tn

Hayouni ep Habbassi, Dhekra

Ingénieur principal, Direction préservation des ressources halieutiques, Direction Générale de la Péche et de
I'Aquaculture, Ministére d'Agriculture, des Ressouces hydrauliques et de la Péche,

Tel: +216 718 90784, Fax: +216 717 99401, E-Mail: hayouni.dhekra@gmail.com
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Zarrad, Rafik

Institut National des Sciences et Technologies de la Mer (INSTM), BP 138 Ezzahra, Mahdia 5199

Tel: +216 73 688 604; +216 972 92111, Fax: +216 73 688 602, E-Mail: rafik.zarrad@instm.rnrt.tn;
rafik.zarrad@gmail.com

UNITED KINGDOM (OVERSEAS TERRITORIES)
Bradley, Kirsty

CEFAS

E-Mail: kirsty.bradley@cefas.co.uk

Kell, Laurence

Visiting Professor in Fisheries Management, Centre for Environmental Policy, Imperial College London, SW7 1NE,
London

Tel: +44 751 707 1190, E-Mail: laurie@seaplusplus.co.uk; L.kell@imperial.ac.uk

Luckhurst, Brian
Sargasso Sea Commission, 2-4 Via della Chiesa, Acqualoreto, 05023, Umbria, Italy
Tel: +39 339 119 1384, E-Mail: brian.luckhurst@gmail.com

Reeves, Stuart
CEFAS
E-Mail: stuart.reeves@cefas.co.uk

UNITED STATES

Aalto, Emilius

120 Ocean View Blvd, 93950, CA

Tel: +1 203 809 6376, E-Mail: aalto@cs.stanford.edu

Ailloud, Lisa
NOAA, 75 Virginia Beach Dr, FL 33149, Miami
Tel: +1 305 361 5761, E-Mail: lisa.ailloud@noaa.gov

Babcock, Elizabeth

Rosenstiel School of Marine and Atmospheric Science, University of Miami, Department of Marine Biology and Ecology,
4600 Rickenbacker Causeway, 33149, Miami

Tel: +1 305 421 4852, Fax: +1 305 421 4600, E-Mail: ebabcock@rsmas.miami.edu

Brown, Craig A.

Chief, Highly Migratory Species Branch, Sustainable Fisheries Division, NOAA Fisheries Southeast Fisheries Science
Center, 75 Virginia Beach Drive, 33149, Miami

Tel: +1 305 586 6589, Fax: +1 305 361 4562, E-Mail: craig.brown@noaa.gov

Cadrin, Steven Xavier

Associate Professor, SMAST - University of Massachusetts, School for Marine Science & Technology, Department of
Fisheries Oceanography, 836 South Rodney French Blvd, 02744, Fairhaven, MA

Tel: +1 508 910 6358, Fax: +1 508 910 6374, E-Mail: scadrin@umassd.edu

Carlson, John
NOAA Fisheries Service, 3500 Delwood Beach Road, 32408, Florida
Tel: +1 850 234 6541, E-Mail: john.carlson@noaa.gov

Cass-Calay, Shannon
NOAA Fisheries, Southeast Fisheries Center, Sustainable Fisheries Division, 75 Virginia Beach Drive, 33149, Miami
Tel: +1 305 361 4231, Fax: +1 305 361 4562, E-Mail: shannon.calay@noaa.gov

Chaibongsai, Peter
5100 N FEDERAL HWY, STE 200 STE 200, 33308, Fort Lauderdale, FL
Tel: +1 954 938 0150, E-Mail: peter_chaibongsai@billfish.org

Cortés, Enric

Research Fishery Biologist, NOAA-Fisheries, Southeast Fisheries Science Center, Panama City Laboratory, 3500
Delwood Beach Road, Panama City

Tel: +1 850 234 6541; +1 850 814 4216, Fax: +1 850 235 3559, E-Mail: enric.cortes@noaa.gov
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Diaz, Guillermo
NOAA-Fisheries, Southeast Fisheries Science Center, 75 Virginia Beach Drive, 33149, Miami
Tel: +1 305 361 4227, E-Mail: guillermo.diaz@noaa.gov

Die, David

Cooperative Institute of Marine and Atmospheric Studies, University of Miami, 4600 Rickenbacker Causeway, 33149,
Miami

Tel: +1 305 421 4607, E-Mail: ddie@rsmas.miami.edu

Elliott, Brianna
Duke University, 830 Wilkerson Avenue, 27701, Durham, NC
Tel: +1 443 226 3379, E-Mail: bwe2@duke.edu

Forrestal, Francesca
NOAA Fisheries, Southeast Fisheries Science Center, Sustainable Fisheries Division, 75 Virginia Beach Dr., 33149, Miami
Tel: +1 305 903 4535, E-Mail: francesca.forrestal@noaa.gov

Gibbs, Briana
The Billfish Foundation, Southeast Fisheries Science Center, 75 Virginia Beach Dr, FL 33149, Miami
Tel: +1 949 274 0600, E-Mail: briana.gibbs@rsmas.miami.edu; b.gibbs@miami.edu

Golet, Walter

School of Marine Sciences, The University of Maine/Gulf of Maine Research Institute, 350 Commercial Street, 04101-
4618, Portland, Maine

Tel: +1 207 228 1671, E-Mail: walter.golet@maine.edu

Hansell, Alexander
Postdoctoral Researcher, Gulf of Maine Research Institute, 350 Commercial St, ME 04101, Portland
Tel: +1 (207) 772-2321 Ext. 1620, E-Mail: ahansell@gmri.org

Ingram, Walter
NOAA Fisheries, 3209 Frederic Street, 39567, Pascagonla
Tel: +1 228 549 1686; Mobile: +1 228 327 4465, Fax: +1 228 769 9600, E-Mail: walter.Ingram@noaa.gov

Isely, John Jeffery
Southeast Fisheries Science Center, 75 Virginia Beach Drive, FL 33149, Miami
Tel: +1 305 361 4288, E-Mail: jeff.isely@noaa.gov

Keller, Bryan
NOAA Fisheries, 1315 East-West Highway, 20910, MD
Tel: +1 301 427 7725, E-Mail: bryan.keller@noaa.gov

Kerr, Lisa
Gulf of Maine Research Institute, 350 Commercial Street, ME 04101, Portland
Tel: +1 301 204 3385, E-Mail: lkerr@gmri.org

Lauretta, Matthew
NOAA Fisheries Southeast Fisheries Center, 75 Virginia Beach Drive, 33149, Miami,
Tel: +1 305 361 4481, E-Mail: matthew.lauretta@noaa.gov

Orbesen, Eric
NOAA, 75 Virginia Beach Dr., 33149, Miami, Florida
Tel: +1 786 368 7560, E-Mail: eric.orbesen@noaa.gov

Sagarese, Skyler

Cooperative Institute for Marine and Atmospheric Studies, RSMAS, University of Miami, 4600 Rickenbacker Causeway,
33149, Miami, Florida

Tel: +1 305 361 4272, E-Mail: skyler.sagarese@noaa.gov

Schalit, David
176 Mulberry Street - 4th floor, 10013, New York
Tel: +1 917 573 7922, E-Mail: dschalit@gmail.com
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Schirripa, Michael
NOAA Fisheries, Southeast Fisheries Science Center, 75 Virginia Beach Drive, 33149, Miami,
Tel: +1 305 361 4568; +1 786 400 0649, Fax: +1 305 361 4562, E-Mail: michael.schirripa@noaa.gov

Snodgrass, Derke
Sustainable Fisheries Division, NOAA Fisheries, 75 Virginia Beach Drive, FL. 33149, Miami
Tel: +1 305 361-4590, E-Mail: derke.snodgrass@noaa.gov

Swimmer, Jana Yonat
NOAA - Pacific Islands Fisheries Science Center, 501 W. Ocean Blvd. 4200, 90802, Long Beach
Tel: +1 310 770 1270, E-Mail: yonat.swimmer@noaa.gov

Walter, John
NOAA Fisheries, Southeast Fisheries Center, Sustainable Fisheries Division, 75 Virginia Beach Drive, 33149, Miami,
Tel: +305 365 4114, Fax: +1 305 361 4562, E-Mail: john.f.walter@noaa.gov

Waterhouse, Lynn
John G. Shedd Aquarium, 1200 S Lakeshore Drive, 60605, Chicago
Tel: +1 312 692 3264, E-Mail: Iwaterhouse@sheddaquarium.org; waterhlz@gmail.com

Zhang, Xinsheng

NOAA/NMFS/SEFSC, 3500 Delwood Beach Rd., 32408, Florida

Tel: +1 850 234 6541 ext. 264, Fax: +1 850 235 3559, E-Mail: Xinsheng.Zhang@noaa.gov;
Xinsheng.Zhang0115@gmail.com

URUGUAY

Domingo, Andrés

Direcciéon Nacional de Recursos Acuaticos - DINARA, Laboratorio de Recursos Peldgicos, Constituyente 1497, 11200,
Montevideo

Tel: +5982 400 46 89, Fax: +5982 401 32 16, E-Mail: adomingo@mgap.gub.uy; dimanchester@gmail.com

Forselledo, Rodrigo

Direccion Nacional de Recursos Acuaticos - DINARA, Laboratorio de Recursos Pelagicos, Constituyente 1497, CP 11200,
Montevideo

Tel: +598 2400 46 89, Fax: +598 2401 3216, E-Mail: rforselledo@gmail.com

Jiménez Cardozo, Sebastian

Direccion Nacional de Recursos Acuaticos - DINARA, Seccidn Recursos Pelagicos de Altura, Constituyente 1497, 11200,
Montevideo

Tel: +598 99 781644, E-Mail: jimenezpsebastian@gmail.com

Mas, Federico

DINARA - Direccién Nacional de Recursos Acuaticos, Laboratorio de Recursos Pelagicos (LaRPe), CICMAR - Centro de
Investigaciéon y Conservacion Marina, Constituyente 1497, CP 11200, Montevideo

E-Mail: federico.mas@cicmar.org; f.masbervejillo@gmail.com

VENEZUELA

Arocha, Freddy

Instituto Oceanografico de Venezuela, Universidad de Oriente, A.P. 204, 6101, Cumana
Tel: +58 412 692 8089, E-Mail: farochap@gmail.com

Lara, Lermis
Director General de Pesca Industrial, Municipio Libertador, Torre Oeste, Parque Central Piso 17, 1015, Caracas
Tel: +58 414 359 0842, E-Mail: dgpi.minpesca@gmail.com; lermislara@gmail.com
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OBSERVERS FROM COOPERATING NON-CONTRACTING PARTIES, ENTITIES, FISHING ENTITIES

CHINESE TAIPEI

Chang, Feng-Chen

Specialist, Overseas Fisheries Development Council, 3F., No14, Wenzhou St. Da'an Dist. 106

Tel: +886 2 2368 0889 ext. 126, Fax: +886 2 2368 1530, E-Mail: fengchen@ofdc.org.tw; d93241008@ntu.edu.tw

Cheng, Chun-Ya
National Taiwan Ocean University, 2 Peining Rd, 20224, Zhongzheng
Tel: +886 2 24622192, E-Mail: lucky_8043@yahoo.com.tw

Huang, Li-Chun

Assistant, Department of Environmental Biology and Fisheries Science, National Taiwan Ocean University, No.2, Beining
Rd., Zhongzheng Dist., Keelung City, 20224

Tel: +886 2 246 22192, Fax: +886 2 246 22192, E-Mail: 0g2610@gmail.com

Su, Nan-Jay

Assistant Professor, Department of Environmental Biology and Fisheries Science, National Taiwan Ocean University,
No. 2 Pei-Ning Rd. Keelung, 20224

Tel: +886 2 2462 2192 #5046, E-Mail: nanjay@ntou.edu.tw

Wu, Wan-Ling
8F.,, No.100, Sec. 2, Heping W. Rd., Zhongzheng Dist., 10070
Tel: +886 2 2383 5885, Fax: +886 2 2332 7395, E-Mail: wanling0312@ms1.fa.gov.tw

Yang, Shan-Wen
Secretary, Overseas Fisheries Development Council, 3F., No. 14, Wenzhou Street, Da'an Dist., 106
Tel: +886 2 2368 0889 #151, Fax: +886 2 2368 1530, E-Mail: shenwen@ofdc.org.tw

COLOMBIA

Borda Rodriguez, Carlos Augusto

Director Regional Bogota de la Autoridad Nacional de Acuiculturay Pesca (AUNAP), Calle 40A No 13 09 Edificio Ugi Piso
6,111311, Bogota

Tel: +57 377 0500 Ext. 1023, E-Mail: carlos.borda@aunap.gov.co

Lara, Gustavo

Bidlogo con experiencia y manejo en recursos hidrobiolégicos (peces cartilaginosos), Ministerio de Ambiente y
Desarrollo Sostenible de Colombia Minambiente, Direccién de Asuntos Marinos, Costeros y Recursos, 1111, Bogota D.C.
Tel: +57 332 3400 ext 2478, E-Mail: glara@minambiente.gov.co

COSTARICA

Alfaro Rodriguez, Jests Alberto

INCOPESCA, Departamento de Investigacion, Barrio Cocal, 60203 Puntarenas
Tel: +506 882 94328, E-Mail: jalfaro@incopesca.go.cr

Carvajal Rodriguez, José Miguel

Instituto Costarricense de Pesca y Acuicultura (INCOPESCA), Barrio El Cocal, diagonal a las oficinas del INA, Avenida
Central, calles 40 y 42, 333-54, Puntarenas

Tel: +506 263 00600, E-Mail: jcarvajal@incopesca.go.cr

Méndez Barrientos, Heiner
Jefe del Departamento Legal, Instituto Costarricense de Pesca y Acuicultura (INCOPESCA), 6000 Puntaneras El Cocal
Tel: +506 882 24455, E-Mail: hmendez@incopesca.go.cr

Quirés Valerio, Marianela
Instituto Costarricense de Pesca y Acuicultura en Oficina Regional Heredia,
Tel: +506 26 30 06 28, E-Mail: mquiros@incopesca.go.cr
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OBSERVERS FROM INTERGOVERNMENTAL ORGANIZATIONS

ACAP

Wolfaardt, Anton

Convenor of ACAP's Seabird Bycatch Working Group, Agreement on the Conservation of Albatrosses and Petrels (ACAP),
Level 2, 119 Macquarie Street, Hobart, 7000, Tasmania, Australia

Tel: +277 162 29678, E-Mail: acwolfaardt@gmail.com

FOOD AND AGRICULTURE ORGANIZATION - FAO

Sharma, Rishi

Senior Fisheries Resources Officer, Food and Agriculture Organization of the United Nations - FAO, Marine and Inland
Fisheries Division, Viale delle Terme di Caracalla, 00153, Rome, Italy

Tel: +1 503 281 0443, E-Mail: rishi.sharma@fao.org

INDIAN OCEAN TUNA COMMISSION - I0TC

De Bruyn, Paul

IOTC Secretariat, Le Chantier Mall 2nd floor, PO Box 1011, Victoria, Mahe, Seychelles
Tel: +248 422 5494, Fax: +248 422 4364, E-Mail: paul.debruyn@fao.org

Nelson, Lauren
Victoria, Seychelles
Tel: +44 795 054 4763, E-Mail: nelsonlauren@hotmail.com

UNEP/CMS

Jabado, Rima

United Nations Environment Programme - Convention on Migratory Species (UNEP-CMS) United Nations Campus, Bonn
Platz der Vereinten Nationen 1, 53113, Bonn, Germany

Tel: +97 150 888 5687, E-Mail: rimajabado@hotmail.com

OBSERVERS FROM NON-CONTRACTING PARTIES

JAMAICA

Murray, Anginette

Marine Researcher / Analyst National Fisheires Authority, 2 C Newport East Kingston 11, PO Box 470, Kingston
Tel: +1 876 577 2405, E-Mail: aomurray@micaf.gov.jm

OBSERVERS FROM NON-GOVERNMENTAL ORGANIZATIONS

ASSOCIACAO DE CIENCIAS MARINHAS E COOPERACAO - SCIAENA

Blanc, Nicolas

Incubadora de Empresas da Universidade do Algarve, Campus de Gambelas, Pavilhdo B1, 8005-226, Faro, Portugal
Tel: +351 917 017 720, E-Mail: nblanc@sciaena.org

BIRDLIFE INTERNATIONAL - BI

Munro, Alan

RSPB, The Lodge, SG19 2DL, Cambridgeshire, United Kingdom
Tel: +44 1767 680 551, E-Mail: alan.munro@rspb.org.uk

Prince, Stephanie
RSPB, The Lodge, SG19 2DL, Bedfordshire, United Kingdom
Tel: +44 1767 693063, E-Mail: stephanie.prince@rspb.org.uk

DEFENDERS OF WILDLIFE

Diedrich, Cecilia

Defenders of Wildlife, 1130 17th St NW, 20036, Washington, United States
Tel: +1 202 772 0247, E-Mail: cdiedrich@defenders.org

Goyenechea, Alejandra

Defenders of Wildlife, 1130 17th Street, NW, 20036-4604, Washington DC, United States
Tel: +1 202 772 3268, Fax: +1 202 682 1331, E-Mail: agoyenechea@defenders.org
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ECOLOGY ACTION CENTRE - EAC

Arnold, Shannon

Marine Coordinator, Ecology Action Centre, 2528 Philip Street, B3L 3H2, Halifax, Nova Scotia, Canada
Tel: +1 902 446 4840, E-Mail: sharnold@ecologyaction.ca

FEDERATION OF MALTESE AQUACULTURE PRODUCERS - FMAP

Deguara, Simeon

Research and Development Coordinator, AquaBioTech Group, Central Complex, Naggar Ste., Mosta, MST 1761, Malta
Tel: +356 994 23123, E-Mail: dsd@aquabt.com

INTERNATIONAL SEAFOOD SUSTAINABILITY FOUNDATION - ISSF

Justel, Ana

ISSF-Spain, Plaza Santa Maria Soledad Torres Acosta 1, 52 Planta, 28004, Madrid, Espafia
Tel: +34 91 745 3075; +34 696 557 530, E-Mail: ajustel@iss-foundation.org

Murua, Hilario
International Seafood Sustainability Foundation (ISSF), 20005, Washington, DC, United States
Tel: +34 667 174 433, E-Mail: hmurua@iss-foundation.org

Restrepo, Victor

Chair of the ISSF Scientific Advisory Committee, ISS-Foundation, 1440 G Street NW, 20005, Washington DC, United
States

Tel: + 1 305 450 2575; +1 703 226 8101, Fax: +1 215 220 2698, E-Mail: vrestrepo@iss-foundation.org;
vrestrepo@mail.com

MARINE STEWARDSHIP COUNCIL - MSC

Martin Aristin, Alberto Carlos

Responsable de Pesquerias para Espafia y Portugal de MSC, Marine Stewardship Council, Calle Rio Rosas, 36. 6-C, 28003,
Madrid, Espafia

Tel: +34 679 89 18 52, E-Mail: alberto.martin@msc.org

MONTEREY BAY AQUARIUM

Boustany, Andre M.

Monterey Bay Aquarium, 886 Cannery Row, 93940, Monterey, CA, United States
Tel: +1 831 402 1364, E-Mail: aboustany@mbayaq.org

PEW CHARITABLE TRUSTS - PEW

Cox, Sean

School of Resource and Environmental Management, Simon Fraser University, 8888 University Drive, V5A1S6, British
Columbia, Canada

Tel: +1 78 782 5778; +1 604 763 1414, Fax: +1 778 782 4968, E-Mail: spcox@sfu.ca

Fresco Vanzini, Ignacio
Pew Charitable Trusts, 28045, Madrid, Espafia
Tel: +34 669 437 267, E-Mail: i.frescovanzini@gmail.com

Galland, Grantly
Pew Charitable Trusts, 901 E Street, NW, 20004, Washington, DC, United States
Tel: +1 202 540 6953, Fax: +1 202 552 2299, E-Mail: ggalland@pewtrusts.org

Johnson, Samuel D.N.
School of Resource and Environmental Management, 8888 University Drive, V5A1S6, Burnaby, BC, Canada
Tel: +1 604 365 7133, E-Mail: samuelj@sfu.ca

Miller, KerriLynn
Pew Charitable Trusts, 901 E Street NW, 20004, Washington, D.C., United States
Tel: +202 540 6481, E-Mail: klmiller@pewtrusts.org

Sawada, Jennifer
Pew Charitable Trusts, 901 E Street, NW, 20004, Washington DC, United States
Tel: +1 202 830 7060, E-Mail: isawada@pewtrusts.org
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Wozniak, Esther
The Pew Charitable Trusts, 901 E Street, NW, Washington DC 20004, United States
Tel: +1 202 540 6588; +1 775 750 9983, E-Mail: ewozniak@pewtrusts.org

THE INTERNATIONAL POLE & LINE FOUNDATION - IPNLF
Ziegler, Iris

IPNLF, Meeuwenlaan 100 (Pand Noord), 1021 JL, Amsterdam, Netherlands
Tel: +31 638 146 111, E-Mail: dririsziegler@web.de

THE OCEAN FOUNDATION

Fordham, Sonja V

Shark Advocates International, President, c/o The Ocean Foundation , suite 250, 1320 19th Street, NW Fifth Floor,
20036, Washington, DC, United States

Tel: +1 202 436 1468, E-Mail: sonja@sharkadvocates.org

Miller, Shana
The Ocean Foundation, 1320 19th St., NW, 5th Floor, 20036, Washington, DC, United States
Tel: +1 631 671 1530, E-Mail: smiller@oceanfdn.org

Pipernos, Sara
The Ocean Foundation, 1320 19th St. NW, 20036, Washington DC, United States
Tel: +1 860 992 6194, E-Mail: spipernos@oceanfdn.org

THE SHARK TRUST

Hood, Ali

The Shark Trust, 4 Creykes Court, The Millfields, PL1 3]B, Plymouth, United Kingdom
Tel: +44 7855 386083, Fax: +44 1752 672008, E-Mail: ali@sharktrust.org

WORLD WIDE FUND FOR NATURE - WWF

Buzzi, Alessandro

WWEF Mediterranean, Via Po, 25/c, 00198, Roma, Italy

Tel: +39 346 235 7481, Fax: +39 068 413 866, E-Mail: abuzzi@wwfmedpo.org

Niedermueller, Simone
WWF Mediterranean, Via Po, 25 C, 00198, Rome, Italy
Tel: +43 676 834 88259, E-Mail: simone.niedermueller@wwf.at

SCRS CHAIRMAN

Melvin, Gary

SCRS Chairman, St. Andrews Biological Station - Fisheries and Oceans Canada, Department of Fisheries and Oceans, 285
Water Street, E5SB 1B8, St. Andrews, New Brunswick, Canada

Tel: +1 506 652 95783, E-Mail: gary.d.melvin@gmail.com; gary.melvin@dfo-mpo.gc.ca

SCRS VICE-CHAIRMAN

Coelho, Rui

SCRS Vice-Chairman, Portuguese Institute for the Ocean and Atmosphere, I.P. (IPMA), Avenida 5 de Outubro, s/n, 8700-
305, Olhdo, Portugal

Tel: +351 289 700 504, E-Mail: rpcoelho@ipma.pt

INVITED EXPERTS

Carruthers, Thomas
2150 Bridgman Ave, V7P 2T9, Vancouver, Canada
Tel: +1 604 805 6627, E-Mail: tom@bluematterscience.com

Hordyk, Adrian
3048 Point Grey Rd, V6K 1B1, Vancouver, Canada
Tel: +1 604 992 6737, E-Mail: a.hordyk@oceans.ubc.ca; adrian@bluematterscience.com

Kerwath, Sven

Chairman of the Large Pelagics and Sharks Scientific Working Group, Fisheries Research and Development, Inshore
Research, Department of Agriculture, Forestry and Fisheries, Foretrust Building, 9 Martin Hammerschlag Way,
Foreshore, 8000, Cape Town, Private Bag X2, Vlaeberg 8018, South Africa

Tel: +27 83 991 4641; +27 214 023 017, E-Mail: SvenK@daff.gov.za; svenkerwath@gmail.com
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Parma, Ana

Principal Researcher, Centro para el Estudio de Sistemas Marinos, CONICET (National Scientific and Technical Research
Council), Blvd. Brown 2915, U 9120 ACF, Puerto Madryn, Chubut, Argentina

Tel: +54 (280) 488 3184 (int. 1229), Fax: +54 (280) 488 3543, E-Mail: parma@cenpat-conicet.gob.ar;
anaparma@gmail.com

Winker, Henning
Joint Research Centre - European Commission, Ispra, Italy, TP 051, Via Enrico Fermi 2749, 21027, Ispra, VA, Italy
Tel: +27 725 126 558, E-Mail: henning.winker@ec.europa.eu

skksk ok

ICCAT Secretariat
C/ Corazén de Maria 8 - 6th floor, 28002 Madrid - Spain
Tel: +34 91 416 56 00; Fax: +34 91 415 26 12; E-mail: info@iccat.int

Manel, Camille Jean Pierre ICCAT INTERPRETERS
Neves dos Santos, Miguel Baena Jiménez, Eva J.
Ortiz, Mauricio Faillace, Linda

Palma, Carlos Hof, Michelle Renée
Kimoto, Ai

Taylor, Nathan Liberas, Christine
Mayor, ’Carlos Linaae, Cristina

Fiz, Jesus Meunier, Isabelle

Maestre, Manuel
Moreno, Juan Angel
Sanz, José
Alemany, Francisco
Beare, Doug
Ailloud, Lisa*
Garcia, Jesus

Paga, Alfonso
Tensek, Stasa
Muiioz, Juan Carlos

ICCAT TRANSLATORS
Campoy, Rebecca
Donovan, Karen
Hessey, Sophie

De Andrés, Marisa
Garcia-Orad, Maria José
Peyre, Christine

Pinet, Dorothée

OTHER STAFF
Cheatle, Jenny
Moreno, Juan Antonio
Parrilla, Alberto
Peiia, Esther
Gallego, Juan Luis
Martin, Africa
Samedy, Valerie
Martinez, Ana
Herranz, Pablo
Porto, Gisela
Vieito, Aldana

* Lisa Ailloud left the Secretariat on 10 July 2020
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Appendix 2

List of SCRS documents and presentations

Reference Title Authors
Report of the Intersessional Meeting of the
SCRS/2020/001 Bluefin MSE Technical Group Anonymous
Report of the Intersessional Meeting of the
SCRS/2020/002 Bluefin tuna Species Group Anonymous
SCRS/2020,/003 Report of. the Sword.flsh Species Group Anonymous
intersessional meeting
Report of the Second Intersessional Meeting
SCRS/2020/004 of the Bluefin Species Group Anonymous
SCRS/2020,/005 Report of. the Sub-CF)mmlttee on Ecosystems Anonymous
intersessional meeting
Report of the Working Group on Stock
SCRS/2020/006 Assessment Methods Anonymous
SCRS/2020/007 Report of the Med.lterranean Swordfish Stock Anonymous
Assessment Meeting
SCRS/2020/008 Repo.rt of the Porbeagle stock assessment Anonymous
meeting
SCRS,/2020,/009 Report of the Atla!ntlc Albacore stock Anonymous
assessment meeting
Report of the Third Intersessional Meeting of
SCRS/2020/010 the Bluefin tuna Species Group Anonymous
SCRS/2020/012 RepO.rt of the SCRS Process and Protocol Anonymous
meeting
SCRS/2020/013 Repo.rt of the Sub-Committee on Statistics Anonymous
meeting
Scientific reflections from Norway related to | Ngttestad L., Mjgrlund R., and
SCRS/2020/015 the MSE process on Atlantic bluefin tuna Sandberg P.
SCRS/2020/016 Addition of swordfish distribution model to | g\ ocia) ., and Schirripa M.
longline simulator study
Fishing capacity on Atlantic bluefin tuna by
SCRS/2020/017 purse seine vessels fishing in the Norwegian ﬂ?;ﬁj;a;é']’foge E. and
EEZ from 2014 to 2019 ) >
Reference set Operating Models (version 6.5)
SCRS/2020/018 for Atlantic bluefin tuna assuming priors for | T. Carruthers
area-specific scale and western stock mixing
Review and preliminary analysis of size
SCRS/2020/019 samples of Mediterranean swordfish (Xiphias | Ortiz M., and Palma C.
gladius)
Historical recovery of Italian swordfish Task
2 data between 1972 and 1989 in the Celona A., Palma C., Santos M.N.,
SCRS/2020/020 Mediterranean Sea (Tyrrhenian/lonian seas, | and Ortiz M.
and Strait of Messina)
Updated standardized swordfish catch rates
SCRS/2020/021 from the Greek surface longline fisheries Tserpes G., and Peristeraki P.
operating in the E. Mediterranean
Swordfish (lehza§ gladlu.s) flshery StEitlSthS Bahou L., Amandé AJ,, Konan
SCRS/2020/022 collected from artisanal fisheries in Cote K., and Diaha N'G.C
d’Ivoire, from 1984 to 2018: a review e o
Rosa D., Santos C.C., Macias D.,
Brief update on the satellite tagging of Ortiz de Urbina J., Forselledo R,,
SCR5/2020/023 Atlantic swordfish Miller P., Domingo A., and
Coelho R.
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Reference Title Authors
Rosa D, Gillespie K., Garibaldi
F., Cardoso L.G., Schirripa M.,
SCRS/2020/024 f}fgixzié’éstﬁif‘(ﬁi and for.(;‘g’tth componentof | po rra N.A, Campello T,
8Y Proj Travassos P., Hazin F., Hanke A,,
and Coelho R.
Draft final report for phase two of the ICCAT
SCRS/2020/025 short-term con'Fract: swordfish blologlcal. Gillespie K., and Hanke A.
samples collection for growth, reproduction
and genetics studies
Updated catch rates of swordfish (Xiphias
SCRS/2020/026 gladius) caught by Moroccan longline fleet in | Abid N., and Idrissi M.M.
the Mediterranean Sea, 2012-2019
An update of the swordfish fishery in the
Ligurian Sea (western Mediterranean) with a . .
SCRS/2020/027 preliminary attempt to standardize the Garibaldi F., and Tserpes G.
mesopelagic longline CPUEs
Estimation of undersize Mediterranean
SCRS/2020/028 swordfish (Xiphias gladius) catches by the Ortiz M.
main longline fleets between 2008 - 2018
An evaluation of data poor approaches for .
SCRS/2020/029 the evaluation of stock status in large Eell L, Sharma R., and Winker
ecosystems using only landings data '
Evaluation of data poor approaches for
SCRS/2020/030 eval.uatlrlg?I stoc-k status and trends: self Kell L, and Sharma R.
testing using biomass based assessment
models
Ollé J., Pascual-Alayo6n P.J.,
Lack of genetic differentiation in the east Angueko D., Sow F.N., Diaha C.
SCRS/2020/031 Atlantic distribution of wahoo N'G., Lucena-Frédou F., and
Viias J.
Vifias ]., Ollé ]., Hajjej G., Macias
D., Saber S., Lino P.G., Mufioz-
Population genetic of Atlantic bonito in the ’ S ! .
SCRS/2020/032 north east Atlantic and Mediterranean LechugaR, Balbt.)at S.A, P'Iablbe
B.M., Sow F.N,, Diaha C. N'G., and
Lucena-Frédou F.
Ollé ]., Hajjej G., Macias D., Saber
Deep genetic differentiation in the little S., Lino P.G., Mufioz-Lechuga R,,
SCRS/2020/033 tunny from the Mediterranean and east Pascual-Alayén P.J., Angueko D.,
Atlantic Sow F.N,, Diaha C. N'G., Lucena-
Frédou F., and Vifias J.
Evaluation of data poor approaches for .
SCRS/2020/034 evaluating stock status and trends: cross Eell L.T, Sharma R, and Winker
testing using integrated assessment models '
SCRS/2020/035 Updateq indicators for ICCAT species that Hanke AR.
are retained and assessed
A review of incidental cetacean bycatch Hanke A.R., Kell LT., and
SCRS/2020/036 reporting in EU waters Fortuna C.M.
Screening and validation of length-based Kell L.R., Luckhurst B., Kimoto
SCRs/2020/037 indicators A., and Minto C.
Final report of the Short-term contract for
ICCAT SMTYP for the biological samples .~
SCRS/2020/038 collection for growth, maturity and genetics Vinas .
studies - year #2
The effect of circle hooks vs ] hooks on the at-
SCRS/2020/039 haulback survival in the U.S. Atlantic pelagic | Diaz G.

longline fleet
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Reference Title Authors
Trabajo colaborativo para evaluar la captura
incidental de tortugas marinas en las flotas
de palangre pelagico y cerco (Océanos
SCRS/2020/040 Atlantico e Indico y Mar Mediterraneo). Anonymous
Taller II, Malaga - Espafia, 27-31 de enero de
2020
Non-stationarity in productivity of tropical .
SCRS/2020/041 tuna and the implications for ecosystem K?H L.T, SharmaR, W1n1.<er H.,
2 i Kitakado T., and Mosqueira I.
based fisheries management
Report of the ICCAT Workshop on
reproductive and other life history aspects of
SCRS/2020/042 the Porbeagle and other pelagic sharks in the Anonymous
Atlantic Ocean
Standardized Catch Rates for Mediterranean | SaberS., Macias D., Garcia S.,
Swordfish (Xiphias gladius Linnaeus, 1758) Riojax P., Gomez-Vives M ],
SCRS/2020/043 from the Spanish Longline Fishery: 1988- Godoy D., Meléndes M.]., Puerto
2018 M.A., and Ortiz de Urbina J.
Environmental variability in three major
Mediterranean tuna spawning grounds: .
SCRS/2020/044 updating SST indicators for the Ecosystem Alvarez-Berastegui D.
Report Card
. Wolfaardt A., Bogle C., Debski L,
SCRS/2020/045 The development of the seabird component | ;s ‘Miciak W, Prince S.,
of the ICCAT Ecosystem Report Card
Pon J.S., and Small C.
Reconstructing longline effort time series Taylor N.G., Palma C,, Ortiz M.,
SCRS/2020/046 using reported coverage ratios Kimoto A, and Beare D.
Validation of productivity analysis for data Laurence T. Kell, Nathan G.
SCR5/2020/047 limited stocks Taylor, and Palma C.
Suggestions for a feasible and simple
SCRS/2020/048 ecosystem indicator of sea turtles and Ochi D., Ueno S., Okamoto K.,
available data and Tsuji S.
Toward establishing ICCAT specific
SCRS/2020/049 ecosystem based approach to fisheries Tsuji S.
management
Progress report of development of ecocard Ecosystem Report Card Seabird
SCRS/2020/050 indicator for seabird bycatch WG
SCRS/2020/051 Elr:fosal to develop an ICCAT seabird work | v, 160 4t A and Prince S.
Progress on a meta-analysis for comparing
SCRS/2020/052 hook, bait and leader effects on target, IS{antos C.C, Rosa D, and Coelho
bycatch and vulnerable fauna interactions '
Improving Mobulid release methods and Murua J,, Grande M, Ferarios
. . . ) . J.M.1, Lezama-Ochoa N.,
SCRS/2020/053 survival estimates in purse seiners in the . .
. Martinez U., Onandia I., and
Atlantic Ocean :
Santiago J.
In support of the ICCAT ecosystem report Andonegi E., Juan-Jorda M.].,
card: advances in monitoring the impacts on | Murua H., Ruiz J., Ramos M.L,,
SCRS/2020/054 and the state of the “foodweb and trophic Sabarros P.S., Abascal F., Bach
relationships” ecosystem component P., and MacKenzie B.
Zudaire 1., Grande M., Murua H.,
In support of the ICCAT ecosystem report Ruiz I., Basurko 0.C., Murua J.,
SCR5/2020/055 card: indicators for marine debris Justel-Rubio A., Santiago J.,
Andonegi E., and Juan-Jorda M.J.
Review on the effect of hook type on the
SCRS/2020/056 catchability, hooking location, and post- Keller B., Swimmer Y., and

capture mortality of the shortfin mako, Isurus
oxyrinchus
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Reference Title Authors
Additions to the Italian annotated
bibliography on bluefin tuna (Thunnus
SCR5/2020/057 thynnus, Linnaeus, 1758) and comprehensive
overview Di Natale A.
Additions to the Italian annotated
bibliography on swordfish (Xiphias gladius,
SCRS/2020/058 Linnaeus, 1758) and comprehensive
overview Di Natale A.
Additions to the Italian annotated
bibliography on albacore (Thunnus alalunga,
SCRS/2020/059 Bonnaterre, 1788) and comprehensive
overview Di Natale A.
Additions to the Italian annotated
bibliography on Mediterranean spearfish
SCRS/2020/060 Tetrapturus belone, Rafinesque, 1810), on
p q
other billfish and spearfish species, including
a comprehensive overview Di Natale A.
The Italian annotated bibliography on small Piccinetti C., Addis P., Di Natale
SCRS/2020/061
/ / tunas and comprehensive overview A., Garibaldi F., and Tinti F.
Fisheries of narrow-barred Spanish mackerel
(Scoberomorus commerson Lacepéde, 1800)
SCRS/2020/062 in the southern and eastern Mediterranean Di Natale A., Bariche M., Lahoud
and relevance of the species for ICCAT 1., and El Aweet A.E.A.
An update and review of the Southern Saint
SCRS/2020/063 Lawrence acoustic index of Atlantic bluefin Minch T.
tuna abundance (2017-2018)
Technological and gear changes affecting the | Gibbs B.R., Schirripa M., and
SCRS/2020/064 capture of billfish 1973-2019 Chaibongsai P.
A method of estimating unreported landings
SCRS/2020/065 of white marlin (Kajikia albida) in the Schirripa M.
Atlantic Ocean
Report of the workshop III on collaborative
work to assess seabird bycatch in pelagic
SCRS/2020/066 longline fleets (south Atlantic and Indian Anonymous
Oceans)
Bluefin tuna larval indices in the western Alvarez-Berastegui, D., Tugores,
SCRS/2020/067 Mediterranean, ecological and analytical M.P., Ottmann, D., Martin-
sources of uncertainty Quetglas, M., and Reglero, P.
Calibration of the Fish Ageing Services Rodriguez-Marin E., Addis P.,
readings, carried out in GBYP Phase 7, to Allman R., Bellodi A., Busawon
SCRs/2020/068 estimate age of bluefin tuna from the eastern | D., Garibaldi F., Luque P.L., and
Atlantic stock Quelle P.
Data and model set-up for the 2020 update g?&% T}.;;?;rlr;o(t:o lf\/[.;lZle:rg dR,
SCRS/2020/069 stock assessment of the Eastern and ’ v MAyor L
. . . Lauretta M., Gordoa A., and
Mediterranean Atlantic bluefin tuna stock
Walter J.
Western Atlantic bluefin tuna Virtual Lauretta M., Kimoto A., Hanke
SCRS/2020/070 Population Analysis updated data inputs and | A, Rouyer T., Ortiz M., Palma C,,
model specifications Mayor C., and Walter ]J.
Incorporating the Atlantic multidecadal Hansell A.C., Walter J., Cadrin
SCRS/2020/071 oscillation into the Western Atlantic bluefin S.X., Golet W., Hanke A., Lauretta
tuna stock assessment M., and Kerr L.
Western Atlantic bluefin tuna stock
SCRS/2020/072 assessment 1950-2018 using Stock Tsukahara Y., Walter J., Kimoto

Synthesis: PART 1. model specification and
data

A., and Ortiz M.
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Reference Title Authors

distribucion de tallas de Lamna nasus en la Mejuto J., Ramos-Cartelle A.,
SCRS/2020/073 pesqueria espafiola de palangre dirigida al Garcia-Cortés B., and

pez espada Fernandez-Costa J.

A clarification about stage 2 maturity in . . .
SCRS/2020/074 female swordfish (Xiphigs gladius, Linnaeus, Di N:?tale A, Garibaldi F., and

1758) Corriero A.

Can the wide range of resource behaviours

evident across the ABFT MSE interim grid of | Butterworth D.S., and
SCRS/2020/075 OMs be “tamed” by the feedback control Rademeyer R.A.

provided by a CMP?

Estimation of catch at size and catch at age
SCRS/2020/076 for the Mediterranean swordfish (Xiphias Ortiz M., and Palma C.

gladius) assessment 2020

Assessment of the Mediterranean swordfish Tserpes G, and Mantopoulou-
SCRS/2020/077 stock by means of extended survivor analysis y

Palouka D.

(XSA)

Assessment of the Mediterranean swordfish Mantopoulou-Palouka D,, and
SCRS/2020/078 stock by means of assessment for all ?

e Tserpes G.

initiative (a4a)

What do current results using the package

indicate regarding which uncertainty axes
SCRS/2020/079 “matter” regarding CMP performance, and ﬁ:;t:r;VZOZEhRDAS" and

what are the next steps needed in the ABFT yerf.a.

MSE process

Standardized catch rates of albacore Saber S., Macias D., Garcia S.,

(Thunnus alalunga Bonnaterre, 1788) in the | Meléndez M.]., Gébmez-Vives
SCRS/2020/080 Spanish recreational fishery in the western M.]., Rioja P., Godoy D., Puerto

Mediterranean in the period 2005-2018 M.A., and Ortiz de Urbina J.

Standardized catch rates of albacore

(Thunnus alalunga Bonnaterre, 1788) in the Garcia S., Saber S., Macias D.,
SCRS/2020/081 Spanish surface longline fishery in the Goémez-Vives M.],, Rioja P., and

western Mediterranean in the period 2009- Ortiz de Urbina J.

2017

Developing of Bayesian state-space surplus

production models JABBA for assessing Winker H., Kimoto A., Mourato
SCRS/2020/082 Mediterranean swordfish (Xiphias gladius) B.L., Tserpses G., and Ortiz M.

stock

Albacore (Thunnus alalunga) Catch-per-unit-

effort standardization: An update based on Sant'Ana R., Mourato B., Hazin
SCRS/2020/083 Brazilian longline fishery fleet data (1998- F., and Travassos P.

2018)

Indicator analysis of porbeagle in the
SCRS/2020/084 northwest Atlantic Ocean based on Japanese | Semba Y., and Kai M.

longline observer data

Standardization of the catch per unit effort of

albacore (Thunnus alalunga) for the South Parker D., Winker H., and
SCRS/2020/085 African tuna pole-line (baitboat) fleet for the | Kerwath S.E.

time series 2003-2018

Standardized indices of albacore, Thunnus
SCRS/2020/086 alalunga, from the United Stated pelagic Lauretta M.

longline fishery

Updated standardized catch rates for

northern albacore (Thunnus alalunga) from .
SCRS/2020/089 the Venezuelan pelagic longline fishery off Arocha F., Ortiz M., and Marcano

the Caribbean Sea and adjacent areas of the
Western Central Atlantic

J.H.
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Reference Title Authors
Estimates of vital rates and population
dynamics parameters of interest for
SCRS/2020/090 porbeagle shark in the western north Cortes E., and Semba Y.
Atlantic and south Atlantic oceans
Review of operation and albacore catch by
SCRS/2020/091 Japanese Longline Fishery including recent Matsumoto T.
status in the Atlantic
Standardization of CPUE for North Atlantic . . "
SCRS/2020/092 Albacore by the Japanese Longline Fishery %agsnu;);f:ti’n‘?gg z" Kiyofuji
from 1959 to 2018 ’ '
Updating of standardized CPUE for South
SCRS/2020/093 Atlantic Albacore by the Japanese Longline Matsumoto T., and Matsubara N.
Fishery
Standardization of albacore CPUE for South
SCRS/2020/094 Atlantic core area by the Japanese Longline Matsumoto T.
Fishery
SCRS/2020/095 St(?ck assessmel?t- for South Atlar’ftic albacore Matsumoto T.
using a non-equilibrium production model
SCRS/2020/096 An incidental catch model for porbeagle Bowlby H.D., and Cortés E.
assessment and status evaluation
Santos C.C., Forselledo R., Mas
Size distribution of porbeagle shark in the SI %2:;%2%’ (I:?gix;}]{’sBodv;lby
SCRS/2020/097 north and south Atlantic using data from ’ ’
observer programs Silva C,, Park(?r D., Jagger C.,
Rosa D., Domingo A., and Coelho
R.
Standardized catch per unit of effort of
albacore (Thunnus alalunga) from the . . .
SCRS/2020/098 Spanish b(ait boat fleet in Solth East Atlantic Ortiz de Zarate V', and Ortiz M.
from 1981 to 2018
Preliminary sustainability assessment for Cortés E., Bowlby H., Carlson J.,
fishing effects (SAFE) of pelagic longline Coelho R,, Domingo A,
SCRS/2020/099 fisheries on porbeagle sharks and Forselledo R, Jagger C., Mas F.,
identification of f-based biological reference Parker D., Santos C., Semba Y.,
points Taylor N., and Zhang X.
Quantifying horizontal overlap between
SCRS/2020/100 longline fleets and porbeagle distribution for Bowlby H.D., Taylor N, and
. - Carlson J.
ecological risk assessment
CPUE standardization of albacore tuna
SCRS/2020/101 (Thunnus alalunga) for the Chinese Taipei Su N.J,, Cheng C.Y, and Lin W. R.
longline fishery in the South Atlantic Ocean.
CPUE standardization of albacore tuna
SCRS/2020/102 (Thunnus alalunga) for the Taiwanese Su N.J,, and Liu K. M.
longline fishery in the North Atlantic Ocean.
Assessment of North Atlantic Albacore Merino. G, Arrizabalaga H., and
SCRS/2020/103 (Thunnus alalunga) using a biomass dynamic L v
Santiago J.
model
Preliminary stock assessment of South )
Atlantic albilcore tuna (Thunnus alalunga) Winker H,, Mourallto B, Parker
SCRS/2020/104 . . D., Sant’Ana R., Kimoto A., and
using the Bayesian state-space surplus Ortiz M
production model JABBA. )
Estimates of mortality rates from mean
SCRS/2020/105 length in the fully selected size range for Babcock B.

porbeagle
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Reference Title Authors
s e sl femren el s Bt , ot
SCRS/2020/106 Proving Urbina J., Saber S., and Tugores
assessment of the albacore (Thunnus M.P
alalunga) under the A4A approach o
Length composition of albacore tuna
SCRS/2020/107 collected from the Taiwanese longline Su N.J,, Liu K.M, and Lin W.R
fishery in the North Atlantic Ocean.
Mean sizes and catch-at-size patterns of
albacore tuna based on size samples SuN.J, Lin W.R,, Sung Y.F, and
SCRS/2020/108 collected from the Taiwanese tuna longline Cheng C.Y.
fishery in the South Atlantic Ocean
North Atlantic albacore tuna reproductive
SCRS/2020/109 biology study: Final Report Arocha F.
How fishing strategies and regulations can
SCRS/2020/110 bias our perception of catch rates and fishing
capacities. A discussion paper for bluefin
tuna. Di Natale A.
VPA models for the 2020 stock assessment ggg;’el\z T§5$0é0 ﬁ;Ziirg dR,
SCRS/2020/111 update for the eastern and Mediterranean ’ » MAyor L
. ) Lauretta M., Gordoa A., and
Atlantic bluefin tuna stock.
Walter J.
Projections for the 2020 stock assessment gggziz Ti;;ﬁ;rgoéo ﬁ;ziirg dR,
SCRS/2020/112 update for the eastern and Mediterranean ’ » Mayor L.,
. . Lauretta M., Gordoa A., and
Atlantic bluefin tuna stock
Walter J.
SCRS/2020/113 The Italian annotated bibliography on Di Natale A
tropical tuna species '
SCRS/2020/114 Report of the Swordfish MSE Technical group Anonymous
meeting
Saber S., Mufioz-Lechuga R,,
Report of the 2020 ICCAT workshop on small LMi?lzla;’S(?.’l\?giijszgg?}?alé
SCRS/2020/115 f«l;ni(s,(;):lz}[?fr}l’ studies for growth and Medina A, Quelle P, Pascual P,
p Silva G., Vifias J., Lucena-Frédou
F.
Atlantic Ocean tropical tuna tagging Beare D., Ailloud L., Garcia |
SCRS/2020/116 programme (AOTTP) in 2020 - update of Pastor R, and Kebe S.
progress towards targets
A GLM approach f0.r determining the Hanke A.R, Arrizabalaga H,
SCRS/2020/117 influence of operating model features on .
Andonegi E., and Duprey N.
management procedure performance
Progress report of the group evaluating the
Decision Support Tool Presented in Sharma
SCRS/2020/118 & Herrera (2019) and proposal for further Herrera M, etal.
review and discussion by the SCRS
Western Atlantic bluefin tuna virtual Lauretta M., Kimoto A., Hanke
SCRS/2020/119 population analysis base model diagnostics A, Rouyer T., Ortiz M., Palma C,,
and results Mayor C., and Walter ]J.
. ) . Lauretta M., Kimoto A., Hanke
SCRS/2020,/120 Western Atlantic bluefin tuna virtual A, Rouyer T, Ortiz M., and
population analysis stock projections Walter |
Western Atlantic bluefin tuna stock
assessment 1950-2018 using Stock Tsukahara Y., Walter J., Gillespie
SCRS/2020/121 Synthesis: part II. model diagnostics and K., Kimoto A, and Ortiz M.
results
SCRS/2020,/122 Western Atlantic bluefin tuna stock Tsukahara Y., Walter J., Kimoto

assessment 1950-2018 using Stock

A., and Ortiz M.
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Reference Title Authors
Synthesis: part III projection and fishery
status
Estimating the capacity of large scale purse
SCRS/2020/123 seiners fishing for tropical tunas in the ﬁlessttalielgﬁl:i(; l\gurua H. and
Atlantic ocean '
ICCAT Atlantic-Wide Research Programme
for Bluefin tuna (GBYP) Activity report for Alemany F., Tensek S., Paga
SCRS/2020/124 Phase 9 and the first part of Phase 10 (2019- | Garcia A.
2020)
SCRS/2020/125 g{‘u‘elggifn‘;f the 2017 ASAP runs for Atlantic |\ o101 1. and Cadrin SX.
PART 1: Investigation of the impact of spatial
SCRS/2020/126 distribution of riean available lﬁomass gn Carruthers T, Butterworth D,
. N and Rademeyer R.
Operating Model projection outcomes
Atlantic bluefin tuna constant harvest rate
and index-based Candidate Management
SCRS/2020/127 Procedures; tuning to ABT_MSE p%ickage Lauretta M., and Walter J.
6.6.14
SCRS/2020/128 Recent trends in Eastern and Western Walter J., and Gordoa A,
Bluefin tuna indices
SCRS/2020/129 Th<.9 BFT Farm Growth Sub-Group status of Anon
activities
SCRS/2020/130 ﬁiﬁfﬁggg‘gigf; o5 of U3 recreational Cass-Calay S.L., and Diaz G.A.
Allman R,, L. Ailloud, R. Austin,
Report of the international workshop on the | Falterman B., Farley ]., Krusic-
SCRS/2020/131 ageing of yellowfin and bigeye tuna Golub K, Lang E., Pacicco A., and
K. Satoh A.
Genetic population structure of Atlantic Nohara K., Takeshima H., Noda
SCRS/2020/132 Ocean shortfin mako by using mitogenomics | S. Yanada R., Coelho R., Santos
and nuclear-genome-wide single-nucleotide MN., Cortés E., Domingo A., de
polymorphism genotyping Urbina J.0., and Semba Y.
Gillespie, Alex Hanke, Sdmar
Review of progress made under the ICCAT Saber, ].oset>.<u Ortiz d.e Urbina,
short-term contract on Swordfish growth Frangois Poisson, Rui C oelho,
SCRS/2020/133 : : : : ! Daniela Rosa, Miguel Angel
reproduction and genetics studies: biological . ; .
samples collection and preliminary analysis Puerto, Fulvio Garabaldi, David
Macias, Oliana Carnevali,
Giorgia Gioacchini
Tradeoffs in near-term management Lauretta M., Tsukahara Y.,
SCRS/2020/134 . . ) Kimoto A., Hanke A,, Gillespie K,
alternatives of West Atlantic bluefin tuna
and Walter J.
Saber S., Ortiz de Urbina J.,
A preliminary analysis of the maturity of Gillespie K., Poisson F., Coelho
SCR5/2020/135 ICCAT swordfish stocks R., Rosa D., Puerto M.A,, and
Macias D.
Estadisticas de las pesquerias Espafiolas Pascual-Alayon PJ, Rojo V.,
SCRS/2020/136 atuneras en el Océano Atlantico Tropical, en Amatcha H., Swo FN., Ramos
el periodo 1990 a 2019 ML. and Abascal FJ.
Statistics of the French Purse seine fishing Duparc A, Floch L., Cauquil P,,
SCRS/2020/137 fleet targeting Tropical tunas in the Atlantic Depetris M., Lebranchu J., Yala
Ocean (1991-2019). D. and Bach P.
Spatio-temporal patterns of juveniles in EU
SCRS/2020/138 Purse sein fleet catch targetting tropical Rggsgl?; fr?;CFulilc-l? 1E1yor1 P,
tunas over the period 1990-2019. ' )
SCRS/2020/139 Past and current dFADs fishing moratoria in Perez 1., Guery L., Authier M.

Eastern Atlantic Ocean: what can AOTTP

and Gaertner D.
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Reference Title Authors
data tell about the current dFAD moratorium
efficiency for the conservation of juvenile
tunas and about alternate protected time-
area
Demonstration of an MSE framework for 11;141(1)}1,1?;2% (éz::zf:lzrsRT.,
SCRS/2020/140 western Skl.p].aclf tuna, including operating Cardoso LG, Travassos P. and
model conditioning .
Hazin F.
Revised and updated catches of the Common .
SCRS/2020/141 dolphinfish (Coryphaena hippurus) from Arocha F, Gutierrez X, and
) . Evaristo E.
Venezuelan fisheries
Towards the Development of an Electronic . . . .
SCRS/2020/142 Monitoring Program for ICCAT Longline Wozniak E.,, Gibbon J., Michelin
. . M., and Gall G.R.
Fisheries
. . Satoh K., T. Matsumoto, H.
il celaboatvestuls amen | olo K Ofamot .. e, 10K
SCRS/2020/143 . producing jol Lee, JH. Lim, SP. Wang, NJ. Su,
abundance index by longline fisheries for the .
. L . WP. Tsai, ST. Chang, and T.
tropical tuna species in the Atlantic Ocean :
Kitakado
SCRS/P/2020/001 The new §CRS Tfisk-3 and the ICCAT data Anonymous
dissemination policy
SCRS/P/2020,/002 Ovcleryl-ew of Secretariat Tasks related to SCRS Anonymous
activities
SCRS/P/2020/003 Overview on funding of SCRS activities Anonymous
SCRS/P/2020/004 Update on the North Atlantic Swordfish MSE Hordyk A., and Carruthers T.
Preliminary analysis of the reproductive study
SCRS/P/2020/005 for the three swordfish stocks Anonymous
A swordfish de novo genome assembly to Gioacchini G., Filippi S.,
support population genetic analysis: searching | Marisaldi L., Candelma M.,
SCRS/P/2020/006 the genetic clustering between and within Righi T., Gillespie K. Hanke A.,
Atlantic and Mediterranean populations Caputo L., and Carnevali O.
Update on USA (NOAA) and Portugal (IPMA)
SCRS/P/2020/007 Collaborative Pop-up Satellite Archival Tagging Brow C., Orbesen E,
. ) Snodgrass D., and Coelho R.
of Atlantic Swordfish
Towards mitigation of seabird bycatch in o .
. . . . . Jiménez S., Domingo A.,
pelagic longline fisheries: operational Winker H. Parker D.. Gianuca
SCRS/P/2020/008 effectiveness of night setting and Tori lines ; :
. . . D., Neves T., Coelho R,, and
across multiple fleets/wide spatial and
Kerwath S.
temporal scales
Maria-José Juan Jorda, Anne-
Elise Nieblas, Hilario Murua,
Paul De Bruyn, Sylvain
Bonhommeau, Mark Dickey
I0TC workshop to identify regions in the IOTC | Collas, Mayeul Dalleau, Fabio
convention area for informing the Fiorellato, Donna Hayes,
SCRS/P/2020/009 implementation of the ecosystem approach to Irwan Jatmiko, Philippe
fisheries management Koubbi, Mohammed Koya,
Marcel Kroese,Francis Marsac,
Pierre Pepin, Umair Shahid,
Pascal Thoya, Sachiko Tsuji,
Anton Wolfaardt
. L . . . . Nerea Lezama-Ochoa, Jon
Spatio-temporal distribution of spinetail devil Lobez. Martin Hall Pascal
SCRS/P/2020/010 ray (Mobula mobular) in the eastern tropical pez, ’

Atlantic Ocean

Bach, Francisco Abascal,
Hilario Murua
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Proposal for advancing in TASK 12
(Environmental Pressure) Ecosystem Report

Alvarez-Berastegui D., Juan

SCRS/P/2020/011 Card: From process specific to generic Jorda M.J., and Andonegi E.,
: Kell L.
evaluation of the task
The Atlantic Ocean Tropical tuna Tagging
Programme (AOTTP) Electronic tags N
SCRS/P/2020/012 (metadata and preliminary analyses) deployed AOTTP Coordination
by AOTTP 2016-2020
Interaction of protected species with the Louzao M., Oyarzabal I,
SCRS/P/2020/013 artisanal tuna fishery of the Bay of Biscay: Uriarte A., Onandia I., and Ruiz
preliminary results J.
Towa.rds mlt.lgatl.on of. seabird bycatch in Jiménez, S, Domingo, A,
pelagic longline fisheries: Winker. H. Parker. D
SCRS/P/2020/014 operational effectiveness of night setting and ) . '
1 . . . Gianuca, D., Neves, T., Coelho,
tori lines across multiple fleets/wide spatial
R, Kerwath, S
and temporal scales
The Atlantic Ocean Tropical tuna Tagging
SCRS/P/2020/015 Programme: data, preliminary results and their | AOTTP Coordination
use in stock assessment
SCRS/P/2020/016 Summary on North Atlantic Albacore MSE Arrizabalaga H., and Merino G.
SCRS/P/2020/017 g‘;itjléztofthe North Atlantic Swordfish MSE Adrian Hordyk
Incorporating environmental effects and . : .
SCRS/P/2020/018 species interactions in a bluefin tuna index Gillespie K, Minch T, Turcotte
.. F., and Hanke A.
standardization
Atlantic Bluefin tuna MSE Progress and lessons
SCRS/P/2020/019 learned to date Walter J.F.
Data inputs and preliminary results for the Rouyer T., Kimoto A., Zarrad
2020 update of the 2017 Eastern and R, Ortiz M., Palma C., Mayor
SCRS/P/2020/020 Mediterranean Atlantic bluefin tuna stock C., Lauretta M., Gordoa A., and
assessment. Walter J.
SCRS/P/2020/021 Summary of tropical tuna MSE Die D.
Preliminary evaluation of a CMP for Atlantic Andonegi E, Arrizabalaga H,
SCRS/P/2020/022 . ry Fernandez C., Gordoa A., and
bluefin using MSE (v6.6.12)
Rouyer T.
Assessment 1950-2018 Using Stock Synthesis: | Toulkahara Y, Walker .
SCRS/P/2020/023 55 1B STOLK oY) " | Gillespie K., Kimoto A, and
Preliminary Results and Diagnostics with .
o . Ortiz M.
Initial settings
SCRS/P/2020/025 BFT MSE developments 2020 May Carruthers T.
Rouyer T., Kimoto A., Zarrad
Exploring models for the 2020 update of the R., Ortiz M., Palma C., Mayor C.,
SCRS/P/2020/026 2017 EBFT stock assessment Lauretta M., Gordoa A., and
Walter J.
. . Lauretta M., Kimoto A., Hanke
SCRS/P/2020/027 X/Ivsifggnigftli‘égﬁn Tuna Updated Base A, Rouyer T,, Ortiz M., Palma
g C., Mayor C., and Walter J.
Stock status, projections and K2SM for an . .
SCRS/P/2020/028 ensemble of two JABBA assessment scenarios \évinl,{l‘e;e?"slélsné()tgnﬁ’ évl{ ;‘;rlslto
for Mediterranean swordfish (Xiphias gladius) o p ’ )
Final Assessment of the Mediterranean Tserpes G.and Mantopoulou-
SCRS/P/2020/029 swordfish stock by means of extended survivor P y p
. Palouka D.
analysis (XSA)
Final Assessment of the Mediterranean Mantopoulou-Palouka D.. and
SCRS/P/2020/030 swordfish stock by means of assessment for all P ?
L Tserpes G.
initiative (a4a)
SCRS/P/2020/031 Update on the NSWO OM Uncertainty Grid Hordyk A.
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SCRS/P/2020/032 Developing CMPs for the SWO MSE Framework | Hordyk A.
Developing performance metrics and . .
SCRS/P/2020/033 exceptional circumstances for N-SWO MSE Gillespie K,
Hooking mortality of porbeagle shark (Lamna Federico Mas, Rodrigo
SCRS/P/2020/034 nasus) in pelagic longline fisheries in the Forselledo, Sebastian Jiménez
Southwestern Atlantic Ocean & Andrés Domingo
Standardized CPUE of porbeagle shark (Lamna
nasus) caught by the Uruguayan pelagic R. Forselledo, F. Mas, A.
SCRS/P/2020/035 longline fleet in the Southwestern Atlantic Domingo and S.D. Hoyle
Ocean (1982-2012)
The performance of input control options for
SCRS/P/2020/036 the management of Porbeagle Shark - A Taylor N.G.
Management Strategy Evaluation approach.
SCRS/P/2020/037 Fisheries independent abundance index for Bowlby H,, Yin Y., Joyce W
Porbeagle ? ’ )
Estimates of vital rates, productivity, and other
SCRS/P/2020/038 population dynamics parameters of interest Cortes E. and Semba Y.
for Porbeagle sharks
Preliminary Sustainability Assessment for Cortés E, Bowlby H., Carlson ],
Fishing Effects (SAFE) of pelagic longline Coelho R, Domingo A,
SCRS/P/2020/039 fisheries on Porbeagle sharks and Forselledo R, Jagger C, Mas F,,
identification of F-based biological reference Parker D, Santos C, Semba Y,
points Taylor N, and Zhang X
Study on the possibility of applying length-
SCRS/P/2020/040 based models to estimate the reproductive Cardoso L.G.
potential of Porbeagle
SCRS/P/2020,/041 E\é;l(;lation of exceptional circumstances in Merino G.
Onandia I, Lezama N., Arregui
Updated North Atlantic albacore pop-up I, Ortiz de Zarate V., Delgado
SCRS/P/2020/042 tagging in the Canary Islands de Molina R., Santiago J., and
Arrizabalaga H.
SCRS/P/2020/043 | North Atlanticalbacore: New MSE roadmap Fernandez C. and Merino G.
and future work
Length-length, length-weight and weight-
weight relationships of albacore, Thunnus Forselledo R., Mas F., Ortiz M.,
SCRS/P/2020/044 alalunga, caught by longliners in the and Domingo A.
Southwestern Atlantic Ocean.
SCRS/P/2020/045 ?panish albacore (Thunnus alalunga) baitboat Delgado de Molina R.
ishery in Canary Islands.
JABBA Base-Case Model Run for South Atlantic | Winker H., Mourato B., Parker
SCRS/P/2020/046 Albacore: D., Sant’Ana R., Kimoto A., and
Stock Status and Projections Ortiz M.
Comparisons of stock status and projections ﬁzrartlsol‘j?né;c’owl“mll\(/le:ul;l;to B
SCRS/P/2020/047 between ASPIC and JABBA for South Atlantic v "
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Appendix 3

Report of the ICCAT Atlantic-Wide Research Programme for Bluefin Tuna
(ICCAT GBYP)

(Activity report for the last part of Phase 9 and the first part of Phase 10 (2019-2020))
1. Introduction

The ICCAT Atlantic-wide Research Programme for Bluefin Tuna (GBYP) was officially adopted by the SCRS
and the ICCAT Commission in 2008, and it started officially at the end of 2009, with the objectives of
improving a) basic data collection, including fishery independent data; b) understanding of key biological
and ecological processes and c) assessment models and provision of scientific advice on stock status. It was
initially envisaged as a 6-year programme, but in 2014 the Commission, acknowledging the importance of
the programme for bluefin tuna management, endorsed the GBYP Steering Committee (2015) and the SCRS
recommendations (Report of Special Research Programmes - GBYP contained in the Report for Biennial
Period 2014-15, Part1(2014) - Vol. 2) for extending the GBYP activities up to 2021. Consequently, the donors
have maintained their budgetary support (EU 80%, other donors 20%) since then, allowing for the
continuity of the programme. The general information about GBYP activities and its results, as well as on
budgetary and other administrative issues of the GBYP programme, from the very beginning of the
programme until today, are available on the GBYP webpage. All the relevant documents related to
programme development, including final reports of every activity and the derived scientific papers, Annual
Reports to the SCRS and European Union, GBYP workshops or Steering Committee meetings reports, are
also readily available on the GBYP webpage.

The ninth phase of the GBYP officially started on 1 January 2019 following the signature of the Grant
Agreement for the co-financing of the GBYP Phase 9 (S12.795824) by the European Commission. Initial
duration of the Phase was one year, but, in order to better adjust to the period of bluefin fishing and
harvesting operations, which condition many GBYP activities, it was extended for four months, thus
officially ending on 30 April 2020. The activities carried out during the first nine months of Phase 9 and
their preliminary results were presented to the SCRS and the Commission in 2019 (Alemany et al., 2019)
and approved. The tenth phase of the GBYP officially started, following an EU request, on 1 January 2020,
after the signature of the Grant Agreement for co-financing of Phase 10 (SI2.819120) by the European
Commission, with a planned duration of one year. Although these two GBYP phases have been partially
developed in parallel, this has not caused any major problems since each phase has a different and well
defined workplan and budget, and every cost can be assigned unequivocally to the activities detailed in the
respective Grant Agreements.

In general, although several tasks have been affected due to the COVID-19 pandemic, most of the activities
planned within both phases have been or are being implemented successfully. The activities in both phases
have continued to be structured considering the same main lines of research established since the beginning
of the programme, i.e. data recovery, biological studies, tagging, aerial surveys and modelling, but this does
not mean that the workplans of these last two phases mimic those of the previous ones, since the specific
activities are adapted every year in accordance with the SCRS research needs and Commission requests,
continuously improving the methodologies and optimizing the working procedures year after year to
increase the efficiency and quality of the advice.

All activities carried out throughout the GBYP Phase 9 and those launched during the first part of Phase 10,
as well their final or preliminary results and the related coordination activities, are described and
summarised in this report. Moreover, it also includes a proposal of activities to be carried out within Phase
11, for consideration and eventual support of the SCRS.

The COVID-19 pandemic affected the latest activities in Phase 9, such as a workshop on electronic tagging
that had been planned for March 2020, which was postponed indefinitely at the very last moment, and a
tagging activity also planned for March 2020, which was cancelled. Activities planned for the first semester
of Phase 10 have also been heavily affected by the pandemic. Specifically, two workshops, one on the
Potential use of Close-Kin methods for the Eastern ABFT stock assessment and another on ABFT Eastern
stock larval index surveys coordination have been postponed. In addition, the 2020 aerial surveys were
cancelled, as well a pilot study on growth in farms that was going to be carried out in Morocco in summer
2020, because of the restrictions on international travel. The lockdown measures and the temporary closure
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of the ICCAT Secretariat headquarters have also obliged the GBYP coordination team to change the usual
working procedures, which has been using telecommuting facilities since March 2020 to manage the
programme.

2. Coordination activities and general issues of GBYP programme management

The GBYP Steering Committee in Phase 9 has been composed by the SCRS Chair, the Western Bluefin Tuna
Rapporteur, the Eastern Bluefin Tuna Rapporteur, the ICCAT Executive Secretary and/or his deputy. During
2019, one contracted external expert also acted as a full member of the GBYP SC. In order to define the
workplan and refine the ongoing activities, the Steering Committee held one meeting in September 2019
and various online-meetings in May-June 2020. In addition, its members have been constantly informed by
the GBYP Coordination Team about the status of the activities through detailed reports provided on a
monthly basis, and they have been regularly consulted by email on many issues.

The GBYP Coordination Team has been composed of the GBYP Coordinator, the Assistant Coordinator and
the Database Specialist. The ICCAT Secretariat has provided technical and administrative support for all
GBYP activities on a daily basis. In Phase 9 a total of 6 calls for tenders and 6 official invitations were
released, which resulted in 19 contracts awarded to various entities.

2.1 Financial aspects

In Phase 9 the GBYP budget has had the following funders (in order of contribution already received or
committed): European Union (Grant Agreement) €1,400,000.00, United States of America €165,330.24,
Japan €56,060.18, Tunisia €50,887.30, Turkey €41,428.12, Libya €34,294.50, Syria, €1,999.66 and ICCAT
Secretariat €10,000.00. Thus, the total budget has been €1,750,000.00.

In Phase 10 the total budget is €2,000,000.00, thanks to the contributions from the following donors:
European Union (Grant Agreement) €1,600,000.00, Algeria €105,479.22, Japan €68,344.70, Morocco
€64,962.81, United States of America €64,000.00, Libya €20,775.11, Canada €19,252.55, Egypt €13,007.74,
Tunisia €11,764.30, Albania €7,718.45, China, €4,401.12, Korea €4,054.67, Iceland €3,239.33, Chinese
Taipei €3,000.00, ICCAT Secretariat €10,000.00.

The residual amounts of previous GBYP Phases were used to better balance the EU contribution and to
compensate costs that were not covered by EU funding in various Phases. Additional eventual residuals
from the amounts provided in Phase 10 will be used for the following Phases of GBYP. It should be noted
that contributions for the current and previous GBYP Phases are still pending from some ICCAT CPCs.

The approved budget for Phase 9 and Phase10 is summarised in Table 1.

3. Summary of Phase 9 and Phase 10 GBYP scientific activities and results by main line of research
3.1 Data mining, recovery and management

The general objective of GBYP data recovery activities is to fill the many gaps existing in several data series
currently present in the ICCAT databases, concerning both recent and historical catch or catch by size data,
which increase uncertainties in the assessment process. Such activities can also include the recovery of old
or recent raw data on BFT ecology or biological parameters.

During Phase 9 there were no contracts related to data recovery, since no relevant datasets were made
available for GBYP. However, the GBYP coordination team carried out in-house work in this line related to
the study on ABFT growth in farms, which included reformatting and compiling data from stereo-cameras
which have already been reported to ICCAT in previous years.

Apart from the continuation of the aforementioned activity, in Phase 10 the in-house work will focus on
completing the recovery of all raw data from GBYP funded research activities not yet included in GBYP
information system and in designing and built up relational databases to facilitate the management of this
information, including the data generated so far from biological sampling, tagging and aerial surveys, as
well as a database integrating the information from stereo-cameras, eBCDs and harvesting operations in
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BFT farms. All these tasks will be done in close cooperation with the Secretariat Science and Statistics
department. In addition, the financial resources assigned to this line will be dedicated to collection and
evaluation of relevant data not previously available to SCRS, namely:

— recovery of old electronic tags datasets (University of Bari)
— recovery of recent datasets on catches from Sicilian tuna traps
— recovery of recent electronic tags datasets from other scientists.

3.2 Stock indices: Aerial Survey on Bluefin Tuna Spawning Aggregations

The GBYP Aerial Survey on Bluefin Spawning Aggregations was initially identified by the Commission as
one of the three main research objectives of the programme, in order to provide fishery-independent trends
on the minimum SSB. Up to now, GBYP has produced a 7-year long series of fisheries independent index of
spawning stock abundance based on these aerial surveys over the 4 main spawning areas in the
Mediterranean. The index has not been used in stock assessment yet, but it is used in MSE.

However, due to different reasons, this activity has not been developed regularly and has not followed
homogenous methodologies and sampling strategies throughout the successive GBYP Phases. The method
was finally normalized in 2015, reanalysing all previous datasets, thus providing standardized series of
index. Nevertheless, a global revision of the results carried out within Phase 8 showed that no clear patterns
in weight and/or abundance among years and areas were discerned yet, and the Coefficient of Variation of
the indices remained high, suggesting that there was still room for further methodological improvements.
Therefore, several activities aiming at detecting and quantifying potential sources of bias, as calibration
surveys, and to improve as much as possible the accuracy of the currently available indices, through refining
the sampling strategy and sighting methodology, have been implemented since then.

The aerial surveys in Phase 9 were carried out on the same 4 preferential spawning areas already defined
in the previous Phases, using in general the same standardized sampling design and methodology followed
from 2017, but incorporating some improvements, such as a change in the Area A in order for it to better fit
the real distribution of bluefin tuna spawners and a new refined sighting protocol. In addition, a complete
re-analysis of all sighting from 2010 to 2019, including a complete revision of the base data to detect and
filter out, for the first time, sightings of juvenile fish has been carried out, in order to provide a new and fully
standardized series and remove potential sources of bias. Re-analyses included fine-scale readjustment of
the overlap areas and effort tracks, assignment of adult/juvenile categories and recovery of missing data,
re-checking the use of bubble windows and creation of parallel datasets to be analyzed independently for
cluster size, and then repeated for weight.

Due to the logistical impediments which were in place in the second trimester of 2020 because of the
coronavirus crisis, it was impossible to complete all preparatory tasks for the 2020 campaign and therefore
the aerial surveys in phase 10 have been cancelled. Consequently, a further field calibration exercise, which
was also planned for Phase 10, has been cancelled as well.

Other activities related to fishery independent indices which implied field activities in June, such as
feasibility studies for the use of acoustic techniques for developing new BFT indices and for the validation
of aerial survey indices were not launched either.

In addition, given that the global revision of the aerial survey data carried out in 2019 has raised various
concerns about the representativeness of the index, the Steering Committee recommended that these issues
be discussed in-depth before moving forward. Therefore, it was recommended that the BFT Species Group
should thoroughly revise GBYP aerial surveys and decide on the conditions for their continuity, as well as
determine the research priorities in relation to this and other fisheries independent indices. For that
purpose, in order to allow SCRS BFT Species Group to take a well-informed decision, an external review of
the GBYP Aerial surveys by independent experts will be carried out within Phase 10.

3.3 Tagging activity
The main objectives of tagging activities are the estimation of the natural mortality rates of bluefin tuna

populations by age or age-groups and the evaluation of habitat utilization and large-scale movement
patterns (spatio-temporal,), including estimates of mixing rates between stock units by area and time strata,
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of both juveniles and spawners. This line of research has faced two important problems from the very
beginning of the GBYP programme, which have prevented or limited the full achievement of the objectives.
One is the very low recovery rate of conventional tags, which impeded the use of these data to estimate
reliable mortality rates. Due to this, the GBYP SC decided to cancel the conventional tagging programme in
Phase 4 and focus on electronic tagging instead, maintaining only complementary conventional tagging
activities by providing tags and tagging equipment to different institutions or organizations, as well as
maintaining the awareness and reward campaigns and the database, integrating all the results from
recovered tags. The second major problem has been the relatively short time that most of the electronic pop
up tags have remained on fish. While the latter problem has already been mitigated by improving the
deployment methodology and provision of training to the tagging teams, the problem of the low recovery
rate of conventional tags remains.

The specific objective of the 2019 e-tagging campaign was to improve the estimations of the degree of
mixing of western and eastern Atlantic bluefin tuna stocks in the different statistical areas over the year
cycle, specifically considering the current needs of the MSE modelling process. To this end, the Steering
Committee decided to concentrate tagging activities in the North or Norwegian Sea and/or Celtic Sea.
Tagging off Ireland was carried out by the Marine Institute in October/ November 2019 with 12 individuals
tagged. In Skagerrak tagging was done by the Technical University of Denmark (DTU-Aqua) between the
end of August and beginning of September 2019, deploying 15 pop-up electronic tags. In addition, in July
2019, 7 electronic tags were deployed in Olhdo, Portugal, within the practical sessions of the GBYP
Workshop on electronic tagging deployment methodologies organized in Phase 9 to improve the pop-up
tag retention rates. The details have already been given in last year’s report. The outputs from this
workshop are being used as a reference for developing a new GBYP e-tagging protocol, which will be
completed and presented in GBYP phase 10.

The 2019 e-tagging campaigns have been carried out taking into account the conclusions of the
aforementioned workshop. Therefore, all the tags have been equipped with reinforced tethers and titanium
darts and tagged on board using retention loops. The tags deployed using these reinforced tethers and
improved attaching methodologies that have already released, with a mean period on fish higher than that
the historical mean in GBYP e-tags, even completing the whole programmed one-year period in some cases,
have provided relevant results, such as returns to the same foraging area where the fish was tagged just one
year later or confirmation that some adult fish belonging to the eastern stock do not enter the
Mediterranean in summer for spawning. Most of tags deployed in Autumn 2019, around 20, have not
popped off yet, which confirms the significant increase in the retention rates of GBYP e-tags.

Unfortunately, it must be pointed out that in 2019-2020 the obtainment of data from electronic tags was
greatly hindered by a tag transmission problem affecting Wildlife Computer tags Mini PATs produced from
the second half of 2018 onwards, about which GBYP was informed in October 2019. The manufacturer
recognized that the problem is due to a new type of battery integrated in the tag, which proved to have
worse performance than specified, resulting in shorter transmission times, and have replaced the tags in
which these transmission failures can be demonstrated. The magnitude of this problem is being currently
analysed, and when a global picture be available, once all the potentially affected tags had popped off by the
end of 2020, the compensations for these technical failures will be negotiated with the manufacturers.

In addition to field activities, a broad Workshop on bluefin tuna tagging was programmed in Phase 9 as well.
It was going to take place in March 2020, but it was postponed at the very last moment due to the quick
evolution of coronavirus pandemic. The aim of the Workshop was to reach a broad consensus about the
strategic planning of future and the best use of the already available information, with the specific objectives
of identifying gaps in movement transitions and life history that can be addressed by strategic electronic
tags deployments and drafting terms of reference for conducting joint analyses of the combined tagging
datasets. It is envisaged to resume the organization of the workshop once the global situation allows it.

Regarding Phase 10 e-tagging activities, the initial plan was to deploy one batch of electronic tags in the
Levantine Sea during the spawning peak, aiming to fill the knowledge gap on the spatial patterns of Eastern
Mediterranean populations after spawning, and to deploy the remaining tags in the locations recommended
by SCRS experts during the Workshop on tagging that was going to be held in March 2020. At the beginning
of 2020 the GBYP SC also decided to take advantage of an offer of collaboration from the “Tag a Giant
programme” to deploy for free some e-tags offered in kind or at low cost to GBYP by the University of Cadiz
and by LOTEK company, within the framework of a campaign that this team was going to develop in the
Canary islands in March 2020.
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These plans have changed due to COVID-19 pandemic, since the GBYP Workshop on BFT e-tagging was
postponed and therefore no guidelines were produced, and the envisaged field activities in the
Mediterranean and the Canary Islands had to be cancelled. Therefore, taking into account the uncertainty
on how the pandemic will progress as well the technical problems affecting WC e-tag performance, the GBYP
Steering Committee decided to delay the acquisition of new tags and to deploy in Phase 10 only those
already available from cancelled activities or from replacements of previously deployed tags that had failed
taking advantage of existing national tagging programmes. To this end, a Call for collaboration in GBYP e-
tagging programmes was launched, and after evaluating the offers of 5 MoU to deploy GBYP tags (36 pop-
up and 20 archival) in different areas of North Atlantic (Bay of Biscay, Celtic Sea, English Channel, North
Sea, Skagerrak and off Newfoundland) have been or will be signed shortly.

Besides the activities carried out under formal GBYP contracts or agreements, GBYP has supported e-
tagging activities carried out independently by other institutions, by allowing the use of GBYP RMA in case
of BFT casualties during tagging operations and the use of GBYP Argos system account for data
transmission. Specifically, the Italian branch of WWF Mediterranean Marine Initiative have been included
in the 2019 GBYP list of institutions that can make use of RMA. WWF has recently deployed several satellite
tags in the Western Mediterranean which are associated to GBYP Argos system account, so the resulting
data will be directly integrated in the GBYP database.

As regards conventional tagging, the GBYP programme has been maintained as a complementary activity,
providing logistical support to several institutions. In Phase 9, a total of 293 tags were deployed on 250
bluefin tuna individuals. In total, from the beginning of the Programme, more than 20 thousand bluefin tuna
individuals have been tagged, using more than 28 thousand tags of different types.

The GBYP tag awareness and reward policy has also been maintained as in previous phases. As a result, the
impressive improvement in the recovery rates detected from the beginning of the GBYP programme has
been maintained. Thus, in the year 2019 and the beginning of 2020 a total of 116 and 11 tags have been
recovered, respectively. These are slightly fewer than in previous years, but this can probably be attributed
to the fact that, on the recommendation of the Steering Committee, from 2014 onwards the GBYP massive
conventional tagging programme was cancelled, and hence the number of deployed conventional tags has
decreased. It should be stressed that, in the last couple of years, the number of tags recovered and reported
from the Mediterranean Sea is higher than any other area. Considering that reported tags from the
Mediterranean were almost nil before the GBYP, this is the clear evidence that GBYP tag awareness
campaign is producing positive effects.

3.4 Biological studies

One of the core activities of ICCAT GBYP are the so-called Biological Studies, including biological sampling
and a series of studies based on the analysis of these samples, as microchemical and genetics analyses to
investigate mixing and population structure, with a particular focus on identifying the age structure and the
probable sub-populations. The activities in Phase 9 were mostly directed at resolving the Atlantic bluefin
tuna population structure and mixing. In particular, one of the most important uncertainties to resolve was
related to the understanding of the implications of the new spawning grounds in the Atlantic Ocean (Slope
Sea, Bay of Biscay). The priority has been given to mixing analyses to provide accurate information and clear
alternative hypotheses to the MSE process. In addition, GBYP has continued with the broad study to
determine BFT growth in farms, in connection to ICCAT Rec. 18-02, paragraph 28.

The sampling activity in potential mixing areas for adults, such as the Central Atlantic, Canary Islands and
Morocco, has been prioritized with the objective of resolving the population structure. In addition, adult
BFT individuals were sampled in the Mediterranean farms, aiming at guaranteeing the availability of
enough biological samples to construct representative annual age length keys and for other analyses in a
future. In 2019 more than 4400 biological samples were collected, from almost 3000 bluefin tuna
individuals. All GBYP samples are stored in the GBYP Tissue Bank, which is maintained by AZTI.

As concerns biological analyses, it was decided to combine both genetic and microchemical analyses on the

same sample, whenever possible, to take advantage of the synergies between both approaches to determine
the stock of origin.
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Regarding otolith microchemistry, new carbon and oxygen stable isotope analyses were carried out in 129
otoliths of Atlantic bluefin tuna captured in the Central North Atlantic in 2016 to determine their nursery
area, and the results indicated that these samples were dominated by eastern origin individuals. The
comparative analysis with previous Phases suggests that mixing of the two populations occurs at a variable
rate, but Mediterranean bluefin tuna may be the principal contributors to the Japanese fishery operating in
the central North Atlantic. In addition, for the first time the high-precision secondary ion mass spectrometry
(SIMS) was used, with the aim of providing high resolution estimates of oxygen stable isotopes along otolith
growth transects. Examination of the relative patterns between individuals indicated substantial variability
in environmental histories during the first few months of life. The results support the hypothesis that some
individuals are retained within homogenous water masses during early life, while others are exposed to
wide variation in water chemistry. Possible evidence of trans-Atlantic migration of adult fish was also
recorded in some otolith chemistry profiles.

As concerns the genetic analyses, with the final aim of improving the accuracy of mixing proportions, it was
envisaged to generate an improved baseline for the RAD-seq method for origin assignment and expand the
number of analyzed bluefin tuna individuals from the Atlantic Ocean. Therefore, an improved baseline for
96 SNP existing traceability tool integrating genome-wide genetic background of the included samples has
been generated, considering information on population dynamics complexity. Improved assignment rates
were obtained using the new genetic-informed baseline which, together with the original baseline, was used
to assign the genetic origin of >2400 samples from feeding aggregations, including 470 newly genotyped
samples, completing the mixing map of the Gulf of Mexico and Mediterranean genetic components along the
Atlantic. Assignments using the new genetic-informed baseline produced higher assignment rates than
those calculated using the original location-informed baseline, both analyses confirming high mixing in
Western locations. Besides, when using the genetic-informed baseline, lower proportions of unassigned
samples were obtained. The addition of the newly genotyped samples completing the mixing map along the
North Atlantic Ocean confirmed previously observed patterns, revealing strong mixing of eastern and
western genetic origin individuals in the west Atlantic. Indeed, the Mediterranean genetic profile was
majoritarian at every sampled location except for Nova Scotia and Newfoundland. Regarding the population
structure of Atlantic bluefin tuna, gene-flow from the Mediterranean Sea into the Gulf of Mexico, most likely
through the Slope Sea, was confirmed analyzing RAD-seq data from 535 individuals.

Previous studies supporting the presence of two populations of Atlantic Bluefin Tuna (ABFT) have allowed
the development of a traceability SNP panel that assigns individuals to their stock of origin, which is very
relevant for ABFT management. Yet, more in-depth analyses have shown that the population dynamics of
ABFT are more complex than a pure homing behaviour to the two main spawning grounds (the
Mediterranean and the Gulf of Mexico), with feeding aggregates mixing in the Atlantic. First, individuals
with Mediterranean genetic background are found within the Gulf of Mexico and, second, the Slope Sea
constitutes a genetically intermediate population, which might explain why some individuals cannot be
assigned to either population and why some Gulf of Mexico individuals are assigned to the Mediterranean
Sea. Initially, these unassignments and misassignments were thought to be a methodological bias, but recent
results suggest that they might be due to a more complex population structure in ABFT that is not
considered by the genetic assignment method. Since the current mixed stock model used for management
purposes does not acknowledge that individuals from both stocks can interbreed, the consequences of
doing so should be evaluated. In addition, the contribution of the individuals born in the Slope Sea to each
of the two main stocks is not clear as there is no way to differentiate them genetically. Thus, in order to
better understand the migration and reproductive behaviour of ABFT and to develop an improved
traceability panel that takes these new findings into account, additional analyses are envisaged.

Other analyses included larvae identification in the Bay of Biscay and a feasibility study on the use of larvae
from larval index surveys for genetic analysis. A search was performed for ABFT larvae in samples collected
in past surveys in the Bay of Biscay because recent studies demonstrated through the presence of early
larvae that ABFT spawns, at least occasionally, in this area. Therefore, a total of 7,017 larvae were checked
from 368 zooplankton samples from previous surveys in the region and one larva identified genetically as
bluefin was found. This sample was collected in August 2009 west of Santander in a mean sea surface
temperature of 21.6°C and a mean sea surface salinity of 34.88. Since this larva could not have been
transported in any way into this area from the Mediterranean Sea spawning ground, it provides further
evidence of BFT spawning in this region. However, further studies should be conducted, based on plankton
hauls specifically designed to target tuna larvae, to evaluate the importance of this new spawning ground.
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The feasibility study on the use of larvae from current larval surveys in the Balearic Sea for genetic analysis
showed that larvae preserved in Cytoscan are not suitable for the genetic analysis, while larvae preserved
in pure Ethanol were suitable. Finally, a total of 339 bluefin tuna larvae from 22 stations sampled in 2018
and 2019 surveys following this latter preservation methodology were genetically analyzed within this
study. It could be concluded that thanks to these methodological improvements in samples preservation
and handling, larval surveys could provide useful material for genetic analyses, even for those studies which
require a high number of larvae, such as the Close Kin approach.

Regarding ageing related analyses, in Phase 9 a broad otolith calibration exercise has been carried out by
the ageing group of experts of the SCRS BFT species group (6 laboratories) and a new and more complete
otolith reference collection has been created. In addition, the reading of a set of 2,000 otoliths has been
successfully finished by Fish Ageing Services The readings show a high coherence, since a single more
prominent cohort can be followed consistently along the years and the resulting length at age data also
show a coherent growth curve. However, due to some systematic bias in these results in relation to
estimations from other experts detected during the calibration exercise, the final revision of these data will
be carried out within Phase 10 before using them for management purposes.

There were two workshops related to biological studies planned to be held within the last months of Phase
9, but both were cancelled/postponed due to the COVID-19 outbreak. One was a larval index surveys
coordination workshop, aiming at facilitating coordination between different CPCs’ national studies, while
the second was a workshop on Close Kin methodology, aiming at providing insights into new achievements
of the method and evaluating its potential use on Eastern BFT stock.

The plan for biological studies in Phase 10 is to continue with sampling in the Atlantic Ocean in order to
resolve population structure and to sample in the Mediterranean, as well to contribute to the update of the
ALK. The analyses will be focused on providing accurate and reliable estimations of mixing rates between
two BFT stocks. In particular, it is planned to further clarify the Bluefin Tuna genetic population structure
by understanding the phenomena that are driving genetic differentiation despite gene flow, to develop a
cost-effective and reliable SNP genotyping tool for tracing movements and estimating gene-flow between
management areas, to improve the traceability panel and to continue monitoring mixing throughout
foraging areas using alternative baselines and alternative markers. In addition, in relation to aging, it is
envisaged to perform a new calibration of the otolith age estimates provided in Phase 9 by FAS, and to
perform an analysis of the otolith edge type deposition and marginal increment along year cycle. In addition,
further ichthyoplankton studies, including sampling of ABFT larvae in the Bay of Biscay and provision of
Balearic Sea ABFT larvae for genetic studies, will be carried out within Phase 10.

3.4.1 Study on BFT growth in farms

Following the successful preparatory work finished in Phase 8, the activity in Phase 9 continued with the
implementation of field and desk work for database generation, including preliminary and partial data
analysis. With that purpose, contracts were signed with farms and/or research institution to carry out
studies in 5 representative areas: Portugal, Spain, Malta, Croatia and Turkey. Among these, it was possible
to perform broad tagging experiments only in two farms, in Portugal and Croatia. Therefore, in addition to
the individual growth approach required by Rec. 18-02, aiming to provide comparable growth rate
estimations among different areas, a common methodology based on the intensive monitoring of one or two
cages in each farm, containing the widest possible caged fish length distributions, has been implemented in
all the areas. The monitoring includes, in addition to the initial estimation of the length distribution in the
cage through the official measurement with stereo-cameras, bimonthly or seasonal additional
measurements with stereo-cameras, a daily record of environmental parameters and food supply and the
record of real length and weight data from all the fish in the monitored cage at harvesting. This will for the
determination of seasonal growth in length by size group through Modal Progression Analyses, the relation
of these growth rates with environmental parameters and the determination of the final gain in weight by
size group. These studies will be completed within Phase 10, when all the fish in the monitored cages are
harvested.

As already mentioned, the tagging of part of the fish in the monitoring cages, in order to get individual
growth data, was performed on adult fish in Portugal and on juveniles in Croatia. The study in Portugal was
affected by a high mortality of tagged fish and a loss of great number of identifying tags, which hindered the
obtention of reliable results. Therefore, this study is being repeated within Phase 10. The tagging study in
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Croatia initiated in Phase 9 with the successful tagging of 202 juveniles, with almost null mortalities after
tagging, and which also includes the intensive and continuous monitoring along the whole farming period
described in the previous paragraph, is being conducted by now without any problem. The final data will
be available only in 2021 when the fish will be harvested.

In parallel with field activities, in-house work to contribute to growth in farms studies was initiated at the
ICCAT Secretariat through close collaboration between the Department of Research and Statistics and the
GBYP Coordination team. It has been oriented to the formatting and consolidation of data reported from
stereo-cameras to ICCAT (2014-2018). This first step will enable the creation of an operative relational data
base, linking data on estimated initial lengths and weights from stereo-cameras at caging with measures of
real final weighs and lengths at harvesting from e-BCD system, as well VMS data. It will facilitate broad
studies on the growth of caged fish in all the areas where BFT farming takes place along Phase 10 and, at
the same time, provide crucial information for stock assessment (length distributions of the captures of
purse-seine fisheries).

The combination of all the information on growth rates generated by these different approaches with the
information about farming methodologies gathered through the ad hoc questionnaire submitted by all the
ABFT farms and the direct detailed monitoring of environmental parameters and food supply in selected
cages will also allow for the exploration of the causes of potential variability among growth rates in different
regions at several time and space scales.

Following activities to be developed within Phase 10 will include the continuity of experiments initiated in
2019, whenever necessary, as well as the development of new pilot studies, using acoustic and IAS
techniques, allowing accurate (even on a daily basis if required) measurement of the growth of caged fishes,
both in length and weight. In addition, in-house activities on the consolidation of data from stereo-cameras
and the creation of a relational database will continue. The initial plan was to develop these studies in two
areas, one in the Mediterranean and one in the Atlantic, specifically in Morocco. Finally, despite the fact that
the preparatory work had been already carried out over the first quarter of 2020, due to the coronavirus
outbreak the pilot study in Morocco has had to be postponed until 2021.

The global analysis of all the data generated within the aforementioned GBYP studies will be carried out in
close coordination with the SCRS subgroup on growth in farms, which will take care of elaborating a unique
and agreed response to the Commission.

3.5 Modelling approaches

The modelling programme addresses the GBYP general objective 3, which is "Improving assessment models
and providing scientific advice on stock status through improved modelling of key biological processes
(including growth and stock-recruitment), further developing stock assessment models including mixing
between various areas, and developing and use of biologically realistic operating models for more rigorous
management option testing". The modelling activities started in Phase 2, and very soon it became evident
that this line of study had greater importance than perceived at the time when the GBYP was conceived and
that the amount of effort for this activity should be much larger than initially considered. In addition, the
MSE process embarked upon by ICCAT has been an important initiative which has represented a significant
investment of time and resources by the Commission, CPCs and the scientists involved.

In Phases 9 and 10 the contract for modelling approaches was again awarded to Dr. Tom Carruthers (Blue
Matter Science, Canada), who initiated the work on MSE and modelling in 2014. The 2019 contract saw the
final adjustments to model configuration and data weighting. Over the course of 5 revisions, including more
than 100 individual changes to the input data and model, an estimation model was developed in November
and presented in December 2019. This model, which could pass the necessary red-face tests, spans the
range of uncertainties of the reference set operating models and recreates the scenarios of the robustness
set operating models. A series of additional tasks were completed, such as data processing checks, engaging
in dialogue with data providers to confirm that the data are processed correctly for M3 OM conditioning,
updating Trial Specifications document and M3 model to version 5, coding and fitting of new reference and
new robustness set OMs, fitting interim grid OMs with sensitivity runs, updating ABT-MSE framework, fully
debugging and adding M3-ABTMSE check mode, checking and implementing basis for transforming biennial
estimates of variance and correlation in recruitment, updating OM report to include estimated movement
probabilities, observed tag recaps and recruitment, adding latest interim grid OMs and robustness and
further performance statistics OMs to the package, and drafting SCRS papers on results for multiple
alternative Master indices, simple model-based CMP and fully defining protocols for CMP tuning.
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All deliverables were completed, with the exception of the updated Shiny App which requires finalized
reference set and robustness set operating models and CMPs. In addition to the contracted tasks, more than
100 changes were made in the model and data, following requests from the Bluefin Tuna Working Group.
The MSE framework is complete, but all components downstream of the Management Procedures and the
Management Objectives are still not finalized.

The plan for Phase 10 is to ensure the OM scenarios agreed by the CMG in 2016 and revised in 2017, 2018
and 2019 by the Technical MSE Group (formerly CMG) and the MSE BFT Group, can be run, that third parties
can use the OM to evaluate candidate MPs (CMPs) of their own specifications, and to provide a set of agreed
summary statistics that can be used by decision makers to identify the MP, including data and knowledge
requirements, that robustly meets the management objectives.

In addition to contracting the MSE expert, GBYP has been continuously providing its support to the BFT
MSE Technical Group (formerly GBYP Core Modelling and MSE Group), whenever needed, by covering the
travel expenses of the chair and key members for participating in MSE related meetings.

4. Outline of GBYP Phase 11 proposal

a) Datarecovery: Recovery of further data sets relevant for improving BFT management

b) Fishery independent indices: if recommended by SCRS BFT Species Group, eventual development of
new series of aerial surveys according to the conclusions from the global external review carried out
in Phase 10, feasibility studies for the development of alternative fishery independent indices, and
application of habitat models to standardize fishery independent or dependent indices

c) Tagging: Support to conventional tagging and tag awareness activities; development of electronic
tagging campaigns, prioritizing areas according to assessment needs

d) Biological studies: Maintenance of GBYP tissue bank, development of biological sampling and analysis
programme aiming to ensure availability of samples and generation of basic data to cover research
needs derived from SCRS recommendations; pilot study combining image analyses and acoustic
techniques to determine growth in farms in Atlantic waters (Moroccan farms); implementation, within
ICCAT DB system framework, of relational databases integrating data from GBYP (biological analysis,
tagging, data from stereocamera systems and harvesting operations); workshop on biological sampling
standardization and coordination; if recommended by SCRS BFT Species Group, the implementation of
Close Kin methodology for the assessment of Eastern BFT stock, following the conclusions from the
workshop on Close Kin methodologies held in Phase 10.

e) Modelling: Continuous GBYP support to the development of the ICCAT BFT MSE process (funding
developers and BFT MSE technical group workshops).

Total envisaged budget € 1,500,000**

**Tentative budget subject to revisions derived from BFT SG discussion and budget availability
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Table 1. Approved budget of GBYP Phase 9 and 10.

Item Phase 9 Phase 10
Coordination €227,000.00 €375,000.00
Data Recovery - €25,000.00
Aerial Survey €535,775.00 €612,000.00
Biological Studies €710,000.00 €620,000.00
Tagging €177,500.00 €218,000.00
Modelling €99,725.00 €150,000.00

Total €1,750,000.00 €2,000,000.00
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Appendix 4

Report of the ICCAT Atlantic Ocean Tropical Tuna Tagging Programme (AOTTP)
(Evidence based approach for sustainable management of tuna resources in the Atlantic)

1. AOTTP Results and Activities
1.1 Background

The overall objective of the Atlantic Tuna Tagging Programme (AOTTP) is to contribute to food security and
economic growth of the Atlantic developing coastal states by ensuring sustainable management of tropical
tuna resources in the Atlantic Ocean. The specific objective of this programme is to provide evidence-based
scientific advice to developing coastal states and other Contracting Parties, to support the adoption of
effective Conservation and Management Measures (CMMs) in the framework of the International
Commission for the Conservations of Atlantic Tunas (ICCAT). This will be achieved through improving the
estimation, derived from tag-recapture data, of key parameters for stock assessment analyses, i.e. growth,
natural mortality, movements and stock structure, etc.

1.2 Budget

The total budget for the programme is 15 million euros over five years, of which the European Union
contributes 90% and the rest is made up from voluntary contributions from ICCAT CPCs and Cooperators.
Since the AOTTP began 43 contracts have been negotiated and signed (Table 1).

2. Tag-recapture and associated data from the three main tropical tuna and on neritic tuna species
in the Atlantic are stored in a database at the ICCAT Secretariat

2.1 Tagging of tropical tunas

Tagging began in June 2016 around the Azores. Since then ICCAT-AOTTP has tagged tuna over large areas
of the tropical Atlantic. Tagging has recently finished around the island of St. Helena (BOT), and is ongoing
in the seas of the Caribbean/USA using sport and recreational fishers. A total of 119,218 tropical tuna across
species have now been tagged and released with conventional tags (e.g. Figure 1), and 16,816 of those have
been recovered. AOTTP has now achieved 99% of its overall tagging targets (see Table 2). Similarly AOTTP
and colleagues have deployed 29 Desert Star, 108 Wildlife computers and 29 Microwave Telemetry
electronic pop-up tags and 36, ArcGeo 9 (Lotek), and 392, Lat 2810 (Lotek) internal/archival tags (Figure
2 and Table 3).

Over 20 different boats have so far been used by ICCAT-AOTTP to tag fish in the Atlantic, and they have
completed 511 tagging trips overall (Table 4).

2.2 Awareness Campaigns and Recovery Schemes

Awareness raising and recovery schemes are ongoing in the following thirteen locations: (1) Azores Islands
(Portugal), (2) Madeira (Portugal); (3) Canary Islands (Spain); (4) Mauritania; (5) Senegal; (6) Cabo Verde;
(7) Ghana; (8) Cote d’Ivoire; (9) Sdo Tomé and Principe; (10) South Africa; (11) Brazil; (12) Ghana; and (13)
Uruguay, see Figure 3. Awareness raising is also ongoing in sport and recreational fishers in the USA. The
current contracts expire in October 2020 but will be extended by the ICCAT Secretariat until January 2021
subject to the approval of a no-cost extension of 3 months.

2.3 Recovery of tags and transmission of data to ICCAT Secretariat

The number of valid tag recoveries is now (July 2020) 16,816 (see Figures 4 and 5) translating to an overall
recovery rate (Table 2) of 14.1% which is more than the rate originally predicted (10%). Of special
importance is the fact that the recovery rates for BET and YFT are both above 19% (Table 2). Out of those,
1,949 BET, 3,648 SK] and 3,143 YFT have been tagged chemically (Table 5). Recovery rates of the
chemically tagged BET and YFT are 15-18% (Table 5). All data are sent to ICCAT in a standard format via
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the AOTTP Tag Recovery Group (35 Members). The system facilitates rapid data correction and helps avoid
coding mistakes. It also allows immediate feedback between AOTTP Coordination and the recovery officers.

Tag seeding experiments to estimate the Reporting rates are ongoing and 880 fish have so far been tagged
with false tags throughout the tropical Atlantic (Table 6).

3. Key parameters supporting stock assessments are estimated on the basis of data collected
through the programme and integrated in stock assessments

ICCAT-AOTTP now has a rich dataset which is being used to estimate growth rates, mortality (including
gear selectivity), and migration rates in tropical tunas. Statistics and observations (e.g. number of releases,
numbers of recoveries) were presented at the SCRS Species Group Meetings in September 2017, 2018, and
2019 (Beare et al.,, 2017; Guemes et al, 2017; Goiii et al, 2017; Onandia et al., 2017; Arregui et al., 2019;
Gaertner et al, 20194, b); and again at the SCRS Plenaries in October 2017 (Appendix 8 to the Report for
Biennial Period 2016-2017, Part1 (2017), Vol. 2), and 2018 (Appendix 5 to the Report for Biennial Period
2018-2019, Partl (2018), Vol. 2). Preliminary observations on LTA have now been presented at the 2017
Small Tunas Intersessional Meeting by the ICCAT Secretariat in Miami in April 2017 and at the Small Tunas
Intersessional Meetings in June 2019, and July 2020 by Dr. Fambaye Ngom and Kamarel Ba.

AOTTP tag-recapture data contributed to the BET Stock Assessment in 2018 (Arregui et al.,, 2019; Gaertner
etal, 2019b,c).

At the April 2019 YFT Data Preparatory meeting detailed analyses based on AOTTP data were presented
concerning: tag shedding rates (Gaertner et al, 2019a); the impact of the FAD moratorium (Deledda-
Tramoni and Gaertner 2019); tag reporting rates (Akia et al., 2020); and progress on the otolith growth rate
validation work (Ailloud et al.,, 2019).

Prior to the 2019 YFT Stock Assessment, by the SCRS, the AOTTP formatted the tagging data for inclusion
in the integrated assessment model, Stock Synthesis. Tag-shedding (Gaertner et al, 2019a, b) and tag
reporting rate (Akia et al, 2020) were estimated from the AOTTP double-tagging work (Table 7) and tag-
seeding experiments, respectively. The stock assessors were also provided with daily YFT ages from the
AOTTP reference collection together with annual ages of large individuals caught off South Africa. Growth
trajectories from tagging data and otolith ages were used to guide the estimation of growth within the Stock
Synthesis model. Preliminary analyses of chemically marked fish from the AOTTP contributed to the
important decision to raise the assumed maximum age of YFT from 11 to 18 years.

3.1. Reading of hard parts

AOTTP targeted 10,000 fish for ‘chemical tags’, i.e. they are injected with oxytetracycline (OTC) so their
otoliths (or other hard parts) can be ‘read’ and aged more easily (Table 5).

ICCAT-AOTTP has now purchased and taken biological samples from 1,317 fish representing all size classes,
4 species, and both sexes (Table 8). Other biological information like body-weight, state of sexual maturity,
and stomach contents has also been collected to complement eventual analyses.

ICCAT