TTRaD

Report of the ICCAT Tropical Tuna Research and Data Collection Program (TTRaD)
(Expenditure/contributions 2025 and Program plan for 2026)

Summary and Program objectives

A Draft Tropical Tuna Research and Data Collection Program (TTRaD) Plan was adopted in 2023, and in
2024 and 2025, the Tropical Tunas Species Group updated this plan with the inclusion of more detailed
information on time frames, costings and deliverables. An overview of the timing and estimated annual costs
for each data collection or research line is included in Table 1. Background information on dates when key
life history parameters were updated are summarised in Table S1 (Annex 1), and current tagging data and
biological samples available for tropical tunas are provided in Tables S2 and S3 (Annexes 2 and 3).

The specific funding for TTRaD is combined with the general research fund (ICCAT Science Envelope) with
project funding allotted on a competitive basis with other Species Groups.

Table 1. Tropical Tuna Research and Data Collection Program Plan with estimated costs in €k per year. A
colour key is provided at the bottom of the table. Data collection and research from national scientists (NS)
are shown in grey, with an asterisk to denote research funded by these complimentary work programmes.
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Theme Species Short Medium Long
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2025 activities

In 2025, the TTRaD prioritised Management Strategy Evaluation (MSE) developments, and improved advice
to the Commission through: spatio-temporal model development, utilising Atlantic Ocean Tropical Tuna
Tagging Programme (AOTTP) tag data to improve estimates of exploitation/mortality; sample collection for
age and growth; and, continuation of funds for tag recovery and maintenance of the AOTTP database.

MSE developments have been provided throughout the year at the 2025 Bigeye Tuna Data Preparatory
Meeting, the 2025 Bigeye Tuna Stock Assessment Meeting and intersessional meetings of the sub-groups on
MSE.

For the western skipjack MSE, updates included reconditioning of operating models with updated data
provided by each CPC up to 2024, the inclusion of robustness scenarios aimed at bringing potential
perspectives on the influence of Climate Change on the stock, and the adaptation and development of new
management measures to support the adoption of a Management Procedure (MP) for implementation in
2026.
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For the multi-stock MSE, work has advanced with the development and assessment of multi-stock or hybrid
harvest control rules (HCRs) within Candidate Management Procedures (CMPs). Recent progress involved
1) using a surplus production model within a management procedure to generate Total Allowable Catches
(TACs) for each of the stocks (BET, YFT, SKJ-E) and, 2) incorporating the ability of the Operating Models
(OMs) to simulate fishing effort adjustments required by fleets to achieve the most restrictive TAC among
the three stocks.

The age and growth study continued advancing, with ongoing specimen collection across the Gulf of Guinea
and the Central and southern Atlantic regions (Diaha et al. (2025)). Sampling efforts have yielded a
significant number of specimens from the three target tuna species, surpassing the initial objectives. While
the definitive age data analysis is pending the completion of the final batch of slides, preliminary findings
have already been synthesized and presented graphically, offering an initial insight into the results. Work
continued to improve results.

Efforts to estimate the total (Z), natural (M) and fishing (F) mortality of the three tropical tuna species using
conventional tagging data are well underway. Preliminary estimates were made for the three species using
a Hoenig (1998) instantaneous tag return model implemented in R. These estimates are described in
Cass-Calay (2025a), Cass-Calay (2025b) and Cass-Calay (2025c). Extensive efforts were made to
characterize uncertainties that influence the mortality estimates, including the assumptions regarding
mixing of tagged fish into the target population, the tag reporting and survival rates, and the sizes/ages
considered in the analysis.

To support the development of responses to the Commission, an agent-based spatio-temporal model was
developed (POSEIDON-EAO). Work on this model started in 2025 with a focus on securing
vessel-level/observer data for purse seine fleets and delivering a proof of concept. The model was designed
to evaluate fleet behaviour, Fish Aggregating Device (FAD) usage, ICCAT management measures, and
socioeconomic dynamics. Since Powers et al. (2025), the final calibration based on the “Where the Money
[s” behavioural algorithm was selected and applied to test management scenarios. As outlined in Vert-Pre
et al. (2025), a proof-of-concept model is now available that predicts fishery targets that closely align with
ICCAT observed data, with an error of 0.67% in the calibration year (2022) and 14.53% in the validation
year (2023). Initial model results suggested that reducing active FAD limits to moderate levels could lower
ecological risks for juvenile bigeye by reducing reliance on FAD sets, while maintaining overall tuna catches
atlevels comparable to the current active FAD limit and proposed TAC.

2026 plan and activities

In 2026 the TTRaD was updated by the Group with the inclusion of more detailed information on time
frames, costings and deliverables.

The highest priorities for 2026 are to support the objectives established by the Tropical Tunas Workplan
and the TTRaD, including the continuation of sampling, updating life history parameters and continuing

MSE development. Specific activities for 2026 include the following:

1. Continuation of MSE developments and implementation for western skipjack and multi-stock
MSEs;

2. Continuation of sample collection for age and growth including skipjack age validation;

3. Continuation of tag seeding, awareness and rewarding, including sample collection and storage,
to compliment age and growth ongoing analysis;

4. Fund the increased participation of scientists at a workshop on age-growth and reproduction of
tropical tunas run by the ITUNNES project.

All these activities depend on successful coordination, sufficient financial resources and adequate in-kind
support by the CPCs involved. Details of TTRaD funded activities for 2026 are provided below.
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Biological studies and tagging

The AOTTP was in operation until 2021 with the release of conventional and electronic tags on tropical
tunas. Although the operation of the programme was terminated in 2021, tag recovery continues, with funds
to support tag offices in Senegal and Cote d’Ivoire.

A core aim of the TTRaD is to set up routine biological sampling for tropical tunas, with specimens collected
and available for relevant analysis and research needs. Routine biological sampling is critical for broader
programme objectives, including updating age and maturity parameters and genetic studies that can reduce
uncertainty in stock assessments and aid in developing MSE OMs. Where possible, ITUNNES will provide
updates to growth curves and maximum age, determine the best hard structure to age skipjack and explore
alternative age validation method for this species.

To support these aims, a joint workshop on age-growth and reproduction will be undertaken in 2026 in
collaboration with ITUNNES. This thematic workshop will focus on three main objectives, applicable to the
three tropical tuna species, with adaptations based on the specific needs and progress for each species:

1. Standardization of methodologies

- Harmonization of hard part (otoliths and spines) and soft part (gonads) reading techniques;
- Comparative analysis of hard structures;

- Development of reference collections;

Validation: indirect/direct methods.

2. Data integration

- Compilation of available data on age, growth, and reproduction from both the eastern and
western Atlantic for a joint analysis.

3. Parameter estimation

- Updating existing parameter estimates and developing new ones to support growth-curve
modeling, age determination analyses, and L50 (length at 50% maturity) estimation.

The workshop is intended for experts in the relevant fields and/or working groups that hold datasets
essential for improving the target parameters. Ideally, participants should be actively involved in ICCAT’s
tropical tunas (TT) working groups.

MSE

The Tropical Tunas Species Group will continue to support the development and implementation of the
SKJ-W and multi-stock MSE. The work to be undertaken in 2026 will be based on requirements specified in
the MSE roadmap adopted by the Commission in late 2025.

For the SK]J-W MSE specific tasks will include:

- Develop an exceptional circumstance protocol to accompany the MP adopted for the western
Atlantic skipjack tuna stock;

- Prepare the communication material to provide the ICCAT Commission (Panel 1) with a general
overview of the SKJ-W MSE Exceptional Circumstance Protocol;

- Review the relevant literature to summarize the primary sources of uncertainty in the dynamics
of western skipjack stock, including uncertainty in population parameters, fishery exploitation
patterns, the information content of the data used in assessments and implementation of ICCAT
management measures.

For the multi-stock MSE tasks will include:
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- Finalize the MSE framework by including alternative CMPs as requested by the SCRS and Panel 1.
This includes the development and evaluation of empirical HCRs and refinements to the current
CMPs allowing for flexibility on effort constraints;

- Where feasible, address other specific requests from Panel 1: Evaluate alternative allocations
between gears, run MSE as there would be three MPs (one for each stock) without technical
interactions and explore options to increase productivity of fish stocks (Maximum Sustainable
Yield (MSY));

- Evaluate and report the performance of CMPs for reference and robustness OMs and report on
CMP selection process;

- Report on additional robustness analyses as guided by the Tropical Tunas Species Group (e.g. data
lags and gaps);

- Participate and provide candidates for the multi-stock management procedures (HCRs);

- Update the Shiny app with new OMs, performance metrics and CMPs;

- Update and provide trial specification document;

- Support development, testing, and tuning of CMPs;

- Provide support (analyses, visualizations) for Tropical Tuna MSE Ambassador sessions and
Panel 1 meetings (as per the ICCAT calendar).

Programme management

The TTRaD budget is part of the ICCAT Science Envelope and management is assumed by the Program
Coordinators, with the support of the Secretariat. Reporting to the SCRS is a responsibility of the
Coordinators. Countries that are allocated budget lines for program activities need to prepare requested
reports on activities conducted which should be sent to the Program Coordinator and ICCAT to obtain
reimbursement. Funding requests need to follow ICCAT protocols for the use of funds (see Addendum 2 to
Appendix 7 of Report for Biennial Period 2010-2011, Part Il (2011), Vol. 2).

Conclusion

The TTRaD is an important program to ensure that the highest quality information is available to support
the assessment of tropical tuna stocks. The TTRaD has helped to improve the data available to support
future ICCAT tropical tuna assessments and the SCRS advice to the Commission. The TTRaD will continue
to require support from ICCAT and other sources to operate and address the needs of the Commission.
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Annex 1
Key life history parameters

Table S1. Summary of dates when key life history parameters were updated for bigeye tuna (BET), yellowfin
tuna (YFT) and skipjack tuna (SK]) stocks. Red represents parameters updated >10 years ago or with a
recommendation in the most recent stock assessment. Orange represents parameters updated 5-10 years
ago. Green represents parameters updated <5 years ago or with an indication that they will be updated in
2025.

YFT | SK] (E) | SKJ (W)

Growth

Age

Reproduction (Lso)

Stock identification,
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Biological sample availability and regional priorities
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Annex 2

Table S2A. Biological tissue sample availability (updated June 2025). *Extraction of the two otoliths for the

majority (48/50).
AOTTP CRO & CRODT St Helena TOTAL
Spi Oto | Musc | Vert | Spi | Oto | Musc | Vert | Spi | Oto | Musc | Vert
BET 381 416 132 281 42 42 42 467
SK] 332 328 215 326 93 93 93 1 50 446
YFT 463 527 227 418 102 | 102 102 | 50 | 50* 692
TOTAL | 1176 | 1271 | 574 | 1025 | 237 | 237 237 | 50 | 51 0 50 1605
Table S2B. Size class of samples obtained in 2024 by region.
|Bigeye tuna <29 30-49 50-64 65-79 80-99 [100-114[115-129(130-149|150-169| >169
SE Atlantic (Cote d'Ivoire) 0 5 7 0 0 0 0 0 3 0
NE Atlantic (Sénégal) 0 22 3 1 1 0 0 0 0 0
SE (St Helena) 0 0 0 0 0 0 0 1 1 3
TOTAL 0 27 10 1 1 0 0 1 4 3
Skipjack tuna <29 30-49 50-64 65-79 80-99 [100-114|115-129]130-149[150-169| >169
SE Atlantic (Cote d'Ivoire) 0 61 24 4 0 0
NE Atlantic (Sénégal) 0 34 4 0 0 0
SE Atlantic (St Helena) 0 0 0 0 0 0
TOTAL 0 95 28 4 0 0 0 0 0 0
Yellowfin tuna <29 30-49 50-64 65-79 80-99 [100-114(115-129(130-149|150-169| >169
SE Atlantic (Cote d'Ivoire) 23 83 44 0 0 0 0 0 0 0
NE Atlantic (Sénégal) 0 5 1 1 0 0 1 0 0 0
SE Atlantic (St Helena) 0 0 0 0 0 0 0 0 0 0
TOTAL 23 88 45 1 0 0 1 0 0 0

Table S2C. Proposed regional sampling areas and table showing a summary of the proportion of reported

landings caught in each b
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Conventional tagging release and recoveries
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Table S3A. Summary of conventional tag release and recoveries for bigeye tuna (updated June 2025).
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