2025 ATL BET STOCK ASSESSMENT MEETING — HYBRID, MADRID, 2025

Report of the 2025 ICCAT Atlantic Bigeye tuna Stock Assessment Meeting
(hybrid/Madrid, Spain, 14-18 July 2025)

The results, conclusions and recommendations contained in this report only reflect the view of the Tropical
Tunas Species Group. Therefore, these should be considered preliminary until the SCRS adopts them at its
annual Plenary meeting and the Commission revises them at its annual meeting. Accordingly, ICCAT reserves
the right to comment, object and endorse this report, until it is finally adopted by the Commission.

1. Opening, adoption of agenda and meeting arrangements

The hybrid meeting was held in-person at the ICCAT Secretariat in Madrid (Spain) from 14 to 18 July 2025.
Dr. Shannon Cass-Calay (External Expert), the Species Group (“the Group”) rapporteur and meeting Chair,
opened the meeting and welcomed participants. Dr. Miguel Neves dos Santos, ICCAT Assistant Executive
Secretary, welcomed the participants and wished them success in their meeting.

The Chair proceeded to review the Agenda which was adopted with some changes (Appendix 1). The List
of Participants is included in Appendix 2. The List of papers and presentations presented at the meeting is
attached as Appendix 3. The abstracts of all SCRS documents and presentations presented at the meeting
are included in Appendix 4. The following participants served as rapporteurs:

Sections Rapporteur

Items 1 and 13 M. Ortiz

Item 2 C. Mayor, ]. Garcia

Item 3,4,5,6 R. Sant’Ana, G. Merino, G. Correa, A. Urtizberea, A. Kimoto, M. Narvaez, M. Lauretta
Item 7 R. Sant’Ana, G. Merino

Item 8 S. Cass-Calay

Item 9 G. Diaz, M. Ortiz, M. Neves dos Santos

Item 10 S. Wright, N. Walker, K. Vert-Pre, M. Neves dos Santos
Item 11 S. Cass-Calay, C. Brown, K. Vert-Pre

Item 12 S. Cass-Calay

2. Summary of input data for stock assessment

The Group reviewed the most recent fisheries statistics available in the ICCAT database system (ICCAT-DB)
for bigeye tuna (BET) and, to a minor extent, for yellowfin tuna (YFT) and skipjack (SK]). The review of the
fishery statistics included Task 1 data (TINC Nominal Catches) and Task 2 data (T2CE: Catch and Effort,
T2SZ: Size frequency observed samples, T2CS: Catch at Size estimations). These datasets, along with the
most up-to-date tagging data for tropical tunas, were made available to the Group.

The SCRS catalogue, presented in Table 1, summarises the existing Task 1 and Task 2 datasets for the bigeye
tuna stock for the period 1994-2023. The bigeye tuna catches in TINC by major gear and year for the period
1950 to 2023 are presented in Table 2.

Document SCRS/P/2025/061 summarized all available statistical information on tropical tunas (BET, YFT,
SK]) currently available in the ICCAT-DB, with a primary focus on bigeye tuna. It included a review of all the
Task 1 and Task 2 datasets as well as the tools provided to facilitate the visualization and exploration of
these data. Additionally, the document highlighted several issues in the ICCAT-DB that should be addressed
to enhance overall data quality.

Task 1 Nominal Catches

Complementing the presentation, two Excel files were provided containing respectively, the nominal
catches (landings and dead discards) and live discards. The T1NC dashboard, developed in line with the
2021 SCRS recommendation, was also updated and made available to the Group. This dashboard enables
visual and interactive querying of the TINC dataset, thereby facilitating its exploration.
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While evaluating TINC, the Group noted an increasing trend in catches of the three main tropical tuna
species (BET, YFT, SK]) between 2006 and 2023 (Figure 1), with approximately 70% of the total catches
reported from purse seine (PS) gear. In contrast, a declining trend in bigeye tuna catches was observed from
2016 to 2023 (Figure 2).

The Secretariat informed the Group about the differences in the nominal catches (T1NC) data between the
2025 Bigeye data preparatory meeting (ICCAT, 2025) held in April 2025 and the most updated data
currently available in the ICCAT database, as of 11 July 2025. It was noted that most of the discrepancies
were related to catch data reported for 2024, as well as the submission of 2003 data by Panama to fill a gap
identified during the 2025 Bigeye data preparatory meeting (ICCAT, 2025). Panama will submit an SCRS
document explaining how these data were recovered to the 2025 Subcommittee of Statistics meeting.

The Secretariat also informed the Group about the consistent reduction of TINC data reported without a
gear type (UNCL gear), which became minimal after 2012. However, historical bigeye tuna catches without
gear discrimination (UNCL gear) still exist before 2012. Additionally, the Secretariat informed the Group of
the efforts made to properly classify the catches initially reported as Catches (C) into Landings (L), Landings
from Faux Poissons (LF), and Dead Discards (DD). In the case of bigeye tuna, all records have been
successfully reclassified into these categories.

Task 2 catch/effort

The Secretariat presented the detailed Task 2 Catch and Effort (T2CE) catalogue with important metadata
to the Group, noting that no major improvements, including historical revisions, were made recently. The
bigeye tuna SCRS catalogue (Table 1) was also used to provide a comparative summary of Task 1 and Task
2 datasets.

During the presentation of the T2CE catalogue, the Secretariat highlighted several issues affecting data
quality, including high levels of temporal and spatial aggregation in some datasets. Certain records were
historically submitted at annual or quarterly resolution instead of the monthly resolution currently
required by SCRS. Moreover, some purse seine datasets lacked effort information expressed in number of
sets, which is the expected unit for this gear. The use of overly large spatial grids (e.g.,, 5°x10° or 10°x10°
degrees) was also observed, not meeting the minimum spatial resolution currently required by the SCRS,
5°x5° for longliners and 1°x1° for the rest of gears. Furthermore, catch and effort data from purse seine
fleets targeting tropical tunas in some instances lacked classification by fishing mode (i.e., FAD vs. free
school) making it difficult to clearly identify this category.

Task 2 size data

The detailed Task 2 Size data (T2SZ) catalogue was provided to the Group. The Secretariat noted that no
major improvements, including historical revisions, were made after the 2025 Bigeye data preparatory
meeting (ICCAT, 2025)

3. Methods and model settings

The Secretariat noted that the longline index for the period 1959-1978 was incorrectly labelled as Japan-US
in the 2025 Bigeye data preparatory meeting report (ICCAT, 2025), and it should be Japan-Brazil. The values
of this index were correct in the report.

3.1 Stock Synthesis (SS)

Document SCRS/2025/151 presented a preliminary stock assessment model using Stock Synthesis (SS)
version 3.30.23 (Methot and Wetzel, 2013). Recommendations agreed by the Group during the 2025 Bigeye
data preparatory meeting (ICCAT, 2025) were implemented sequentially in a stepwise manner, in order to
explore changes in exploitation and biomass estimates, developing a total of 10 iterative model runs (Table
3). A provisional reference case was “run 9” in Table 3 and a suite of diagnostics were presented.
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The model considered one area, aggregated sex and four seasons, covering the period 1950-2023, with
initial stock biomass (1950) assumed in virgin stock condition and fleet structure comprising 22 fleets
(Table 4).

Sensitivity runs were analyzed estimating sigma R (standard deviation of recruitment deviates) inside the
model, using growth inputs from Waterhouse et al. (2022), F_method 4 (a fleet-specific superset of
F_Methods 2 and 3, recommended for modeling F in SS) and re-weighting Dirichlet multinomial method.
Model diagnostics included retrospective and hindcast analysis, jitters of starting parameters, profiling of
stock-recruitment (Ro, steepness, and sigmaR) and growth parameterization (asymptotic length), runs tests
of the residuals to the fits to the indices and length composition data, all conducted using SS built-in
diagnostics (Taylor et al., 2021), R program (R core team 2023), and the SS3Diags R package (Carvalho et
al, 2021). Model predictive ability was tested using the hindcasting cross-validation approach of Kell et al.
(2021).

The Group noted that historically the purse-seine (PS) fleets operating on free-schools tend to catch both
smaller and larger size bigeye tunas, however size data indicated that recently PS fleets operating on free-
schools catch predominantly larger size bigeye tunas. Therefore, the Group agreed to assume a time varying
selectivity for this fleet.

The Group noticed the change in the mean size distribution of bigeye tuna for some of the fleets and
discussed the assumptions of time varying selectivity in the purse seine free school fleets (PSFSC), baitboat
(BB) South Dakar and North Dakar in the preliminary reference model. The time varying selectivity
increased the number of parameters estimated by the model, but it did not seem to have an impact on the
convergence of the model, so the Group agreed to maintain the time varying selectivity parameterization
for these fleets.

The Group discussed the few size data available for the handline (HL) Brazil fleet and recommended the
collection of this data to be submitted as part of ICCAT Task 2. The previous assessment mirrored the
selectivity of this fleet to the BB North Dakar fleet, however, the Group agreed that considering the change
in selectivity towards smaller fish, it was more appropriate to mirror the North Other longline (LL) fleet
which catches larger fish than the BB North Dakar fleet.

It was noted that during the assessment model development, some of the size composition data was
excluded from the LL Others fleet ID. Overall, they represented size data from limited number of samples
and sporadic sampling, usually as a result from the combination of data from several small fleets. The
exclusion of these data improved the model fit.

Presentation SCRS/P/2025/063 provided a sensitivity run for a preliminary SS reference case that
incorporated the Canary baitboat index, following the recommendations from the 2025 Bigeye data
preparatory meeting (ICCAT, 2025). This analysis demonstrated that the results and diagnostics were
virtually identical to those from the preliminary reference model, which omitted this specific index.

The Group clarified that while this analysis was requested during the 2025 Bigeye data preparatory meeting
(ICCAT, 2025), its inclusion was solely as a sensitivity run. It was noted that the Canary baitboat index was
not intended to be included in the reference base case model, given prior discussions that highlighted the
index's coverage of a very limited geographical area where stock availability is influenced by oceanographic
conditions.

The Group requested additional sensitivity runs to finalize a reference case:
Ro profiling:

— Anarrower range for the Ro profile for the reference model.
— Remove the early Joint LL catch per unit effort (CPUE) index.

Analyze the impact of the juvenile indices:

— Compare the model that considers only one juvenile index: the echosounder BAI index.
— A second evaluation with only the PS-FAD as juvenile index.

3
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— And a third evaluation, that removes all juvenile indices (i.e. using only the Joint LL index).
Analyze the effect of upweighting the Joint LL CPUE index:

—  Up weighting the likelihood of the Joint LL CPUE by increasing the lambda value in SS3.
— Down weighting all length data composition.
— Assume a CV of 0.1 for the late period of the Joint LL CPUE index.

After reviewing all sensitivity runs, the Group agreed to use the preliminary reference case as the final SS
reference case for the Atlantic bigeye tuna stock assessment and the use of both juvenile indices as part of
the grid as an axis of uncertainty.

The Group further discussed the members of the uncertainty grid based on the proposal at the 2025 Bigeye
data preparatory meeting (ICCAT, 2025) (Table 9 in ICCAT, 2025). The Group agreed to maintain the
proposal of 18 total uncertainty grid models, by selecting the 25t and 75t percentiles and the median (i.e.
50t percentile) for natural mortality (M) values (average M on ages 4-10+ are 0.26, 0.32, 0.39) with
weighting (0.37, 0.38, 0.25) from the lognormal distribution of the M estimation. The Group recalculated
the percentiles and modified the 75t percentile value from 0.4 in the Data Preparatory report to 0.39.

The Group discussed that an alternative of using the 80t percentiles scenario (i.e. 10t and 90t percentiles)
included values of M that when used in the assessment model resulted in implausible SSB trends and

recruitment deviates.

The final uncertainty grid was as follows:

Uncertainty Grid Factor  # levels Scenarios axis of uncertainty
Natural Mortality 3 Average M on Ages 4-10+ (weighting) = 0.26 (0.37), 0.32 (0.38),
0.39 (0.25)
Steepness 3 Steepness = 0.7, 0.8, 0.9
Juvenile Index of Abundance 2 Acoustic buoy or Purse Seine FOB

Total Uncertainty Grid Models 18

Document SCRS/2025/159 explored the relative effect of fleet structure and data weighting assigned to
abundance indices in SS models for bigeye tuna, showing that outcomes from assessment are sensitive to
assumptions on the fleet structure and associated selectivities.

The Group recognized the value of testing an alternative fleet structure of 19 fleets, which aligns with those
used for the Atlantic yellowfin and skipjack tuna. However, the Group agreed to assume 22 fleets structure
as in the 2021 Bigeye tuna stock assessment meeting (ICCAT, 2021) by separating the CTP longline fleets
(North, tropical and South) from the other longline fleets due to the differences in selectivity in comparison
to other longline fleets.

3.2 Surplus Production models
SPiCT

Document SCRS/2025/145 assessed the Atlantic bigeye tuna stock using dynamic biomass models: the
Stochastic surplus production model in continuous time (SPiCT, Pedersen and Berg, 2017) and mpb (Kell,
2016) models. The SPiCT assessment used total catch data and two joint longline indices from 1959-1978
(delta-lognormal index from Japan and Brazil in Region 2) and 1979-2023 (multi-national lognormal index
in Region 2). All results were validated through various model checks, e.g., convergence, residuals,
production curve, and retrospective analysis.
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The Group clarified that SPiCT model is based on a Bayesian approach and inquired about some model
settings. The author clarified as follows:

— The model started in 1950,

—  priors for intrinsic growth (r): mean = 0.15 with CV = 0.15,

— carrying capacity (K): uninformative prior with the range between 0 and 20 times of the historical
highest catch,

— the initial depletion prior: mean = 1 with standard deviation in log scale = 0.00995

The author noted that this is the second ICCAT assessment that used the SPiCT software after the Porbeagle
assessment in ICCAT, and further analysis is planned.

JABBA

SCRS/2025/158 provided preliminary results of the Atlantic bigeye tuna stock assessment applying Just
Another Bayesian Biomass Assessment (JABBA). The models used total catch data and joint longline indices
from 1959-1978 (delta-lognormal index from Japan and Brazil in Region 2) and 1979-2023 (continuity
delta-lognormal index from some CPCs in Region 2, or multi-national lognormal index in Region 2). Three
scenarios with varying steepness values (0.8 (continuity run), 0.7, and 0.9) were explored. The document
provided convergence diagnostics, residual analysis, a runs test for randomness, retrospective analysis, and
hindcasting.

The Group inquired if the authors tried different surplus production functions and priors for r. The authors
commented that Pela-Tomlinson's function and some different r priors were applied, but the results were
similar to the original results. This analysis was developed with an informative prior on r informed by the
posterior distributions from the 2021 JABBA runs as suggested by Gelman et al. (2013). It was explained
that r priors in the 2019 and 2021 stock assessments were developed from the Age-Structured Equilibrium
Model (ASEM) using life history parameters. The Group discussed the approach of learning from the
previously developed models (e.g. using the posteriors estimates from last assessment as input priors in
the current assessment JABBA runs) and concluded that it was efficient in the present situation (see Gelman
etal,2013).

The authors further explained that the CV of the r prior needed to be tightened, and more Monte Carlo
Markov Chain (MCMC() iterations were required compared to the 2021 JABBA runs to achieve a complete
convergence of all parameters estimated inside the model and ensure a good mixing of the Markovian
chains.

4. Model diagnostics
4.1 Stock Synthesis (SS)

The preliminary reference model (“run 9” in Table 3) underwent an important revision, with the joint
longline CPUE’s contribution to the likelihood function increased by a factor of ten. This adjustment was
adopted to achieve a better fit to the Joint longline CPUE data. This revision successfully improved the
model's fit with the joint longline index and was considered an important improvement to the model.

The model converged to a stable solution, with only 2 runs with divergent solutions across the 30 jittered
runs at different parameter starting values (Figure 3). The final model gradient was 4.72675e-05, lower
than the target of 0.0001.

There was a general lack of fit to the acoustic buoy index, but a relatively better fit to the joint longline CPUE
after reweighting (Figure 4). In general, the residual errors of the indices showed some non-random
residual patterns, evidenced by the diagnostic runs test (Figure 5). However, the Group agreed that the fits
to the trend of the index were quite good.
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A conflict in recent trend between the purse seine FOB index and the buoy acoustic index was apparent,
with a decline in the purse seine and a general increase in the buoy biomass indices across the time series.
Due to the conflicting trends, the Group recommended the two juvenile indices be modeled in separate runs
as an axis of uncertainty in the grid approach.

Model selectivity estimation was primarily diagnosed by fits to the aggregated length composition and the
preliminary reference model generally provided an acceptable fit to the combined length composition data
across all fleets (Figure 6).

Fleet selectivity estimates were length based and consistent with the 2021 Bigeye tuna stock assessment
meeting (ICCAT, 2021) (Figure 7). The major exceptions were that time blocks were applied to the PS FSC,
BB South Dakar and random walk for BB North Dakar, and a change in the assumptions of the Brazilian HL
fleet selectivity. The runs test for length compositions indicated non-random residual fits for most fleets
(Figure 8).

The estimated stock-recruitment curve and time series of estimated recruitment deviations are presented
in Figure 9. Likelihood profiles of Ro and steepness are shown in Figure 10, along with a profile on M.

All indices failed the runs test diagnostic; the joint longline index failed the model's hindcast analysis
(Figure 11). For the buoy acoustic index, while the model did not pass the runs test, the hindcasting analysis
for seasons 2 and 4 indicated its predictive capacity. The retrospective analysis showed consistent biomass
time series estimates across the five-year data removal runs (Figure 12) with Mohn's rho values within
acceptable ranges.

The Group did not detect any major concerns in the additional sensitivity runs requested during the meeting
that would require revising the reference case.

During the meeting the Group analyzed the trends in the recruitment deviates and showed that the
reference model did not show any significant trend (Figure 13). However, the scenarios with h=0.7 and
M=0.26 showed a significant positive trend and the lowest maximum sustainable yield (MSY) values, while
the scenarios with high M and any of the steepness value showed negative significant deviates and the
highest MSY (Figure 14).

This analysis supported the weighting approach that the Group agreed for each of the M-values with highest
weight for the M=0.32 (38%), the low M scenario M=0.26 (37%) value and the lowest weighting for the
highest M scenario M=0.39 (25%).

4.2 Surplus Production models

SPiCT

Diagnostics for the SPiCT runs were presented in document SCRS/2025/145. The performance of the stock
assessment results using SPiCT was validated against a set of diagnostics of the check list available for this
model (Kokkalis et al., 2024).

JABBA

Model fits were consistent across scenarios, with process errors centered around zero and no strong
temporal patterns. No conflict between indices was observed, and both retrospective and hindcasting
analyses demonstrated model stability and predictive skill (SCRS/2025/158).

The Group inquired if the Joint LL index of abundance passed the runs test in any of the scenarios evaluated.
The authors clarified that of the Joint LL indices (Early 1959 - 1978) did pass the runs test, however the
later Joint LL index (1979 - 2023) did not pass the runs tests in any scenario.
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5. Model results
5.1 Stock Synthesis (SS)

Results for the stock assessment of bigeye tuna were provided with the final reference model (“run 9” in
Table 3), showing a declining trend in spawning biomass since the beginning of the time series until 2000,
remaining relatively stable after that point and increasing for the most recent years (Figure 15).

In terms of exploitation rate (reported as proportion of the population removed by fishing, in biomass), it
increased sharply between 1965 and 1998, with high fishing mortality estimated in 1998 and 1999,
declining afterwards particularly for the last four years (Figure 16). The trend of exploitation rate relative
to maximum sustainable yield showed a consistent pattern to the 2021 Bigeye tuna stock assessment
meeting (ICCAT, 2021).

Following the decisions during the 2025 Bigeye data preparatory meeting (ICCAT, 2025), a model ensemble
approach (i.e. uncertainty grid) was agreed to address the uncertainty of biological and index information.
Within the uncertainty grid analysis (Figure 17), models corresponding to average M on ages 4-10+ equal
to 0.39, 0.9 steepness, and echosounder buoy-derived abundance index (BAI) scenario projected the most
optimistic stock trajectories (these scenarios were assigned lower weight compared to the other levels of
M). This model indicated that the spawning stock biomass remained above SSBusy and fishing mortality
stayed below Fusy throughout the time series.

Models with a lower steepness (h=0.7) and with average M on ages 4-10+ equal to 0.26, and incorporating
the Purse Seine fishing on floating objects (FOB) index for juvenile abundance, resulted in a more
pessimistic trend overall compared to higher M scenarios (Figure 17). For these models, relative biomass
was estimated to be below 1 after the mid-1990s, with only limited signs of recent recovery. Also, fishing
mortality showed a sharp increase in the post-1990s, declining only towards 2020.

Despite these variations in absolute levels, general trends across all grid models were consistent: biomass
declined initially then increased in recent years, while fishing mortality generally increased before declining
towards the end of the series.

5.2 Surplus Production models
SPiCT

SPiCT model results showed the population has recovered to sustainable levels following ICCAT's catch
reductions (Figure 18). The SPiCT model found overfishing occurred between 1992 and 2019, but current
biomass and fishing mortality are now sustainable, with no signs of overexploitation in the beginning of
year 2024.

JABBA

The results across all scenarios also indicate a consistent pattern of historical depletion followed by recent
recovery (Figure 18). Biomass has increased to levels near or above Bumsy, and fishing mortality has declined
to sustainable levels in recent years. Overall, results suggest the stock is within sustainable biological limits.

5.3 Synthesis of stock assessment results

The Group noted that two important sources of uncertainty referred to in the advice from the 2021 Bigeye
tuna stock assessment (ICCAT, 2021) (i.e., the development of joint longline index and the assumptions
regarding natural mortality) have been addressed for this assessment. As further described elsewhere in
this report and the 2025 Bigeye data preparatory meeting report (ICCAT, 2025), the Group is in agreement
that the development of the joint longline index and the assumptions regarding natural mortality for this
assessment were improved.

The Group noted the improvement in stock status compared to the 2021 Bigeye tuna stock assessment
(ICCAT, 2021)and sought to understand whether this is due to changes in modelling assumptions or the
data collected since the last assessment.
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Noting that the 2021 Bigeye tuna stock assessment (ICCAT, 2021) provided an estimate of stock status for
2019 (based on data available at that time), the Group used the 2025 stock assessment to look back to see
whether our view of stock status back in 2019 (Table 5) had changed.

The estimated stock status of 2019 was very similar between the 2025 stock assessment and the 2021
Bigeye tuna stock assessment (ICCAT, 2021), suggesting the changing model assumptions in 2025 did not
strongly affect our historic view of the stock status. Therefore, the more optimistic stock status in 2023
compared to 2019 appears to be primarily due to new data since the last assessment (e.g. catch, CPUE and
size composition data for recent years). This suggests that the stock has been recovering since 2019,
consistent with catches below the total allowable catch (TAC) of bigeye tuna since 2005, except for 2016 to
2019 (Figure 2).

The Group noted that the patterns in the MSY-based reference points were similar to those from the 2021
Bigeye tuna stock assessment meeting (ICCAT, 2021). The increase in catches of small bigeye tuna (starting
in 1960’s) lead to a reduction of the estimated MSY and Fusy and an increase in SSB at MSY (Figure 19).

The Group also examined the recent patterns (2017-2023) in the age-specific exploitation rates estimated
within SS (derived by dividing the predicted catch at age in number across all fleets by the estimated
numbers at age). The Group found value in looking at these estimates three ways - first the ‘raw’ estimates
(Figure 20, top panel), then scaled within each year to the age with the highest exploitation rate so to
provide an approximation of the ‘overall fishery selectivity’ for each year (Figure 20, middle panel), and
then scaled within each age to the value for that age for 2017 so to show the relative changes for each age
in recent years (Figure 20, bottom panel).

The Group noted that the absolute levels of exploitation rates generally declined over this period for all ages
with the exploitation rate for the smaller ages (1-2 yrs) declining slightly more than for the older ages (5+
yr) (Figure 20, bottom panel). Despite this slight difference across ages, the general shape of the overall
selectivity was consistent across the last 2 years (2022-2023), however the selectivity in 2021 deviates
mainly for older ages (4+) which may add uncertainty to the stock projections that use the average
selectivity from 2021 to 2023 (Figure 20, middle panel).

A fishery “impact plot” was generated from the reference case model (Figure 21). This involved running
the model (without estimation) with the catches for each fishery set to zero (this was done separately for
Groups of fleets). This plot provides an indication of the relative impacts of the different fisheries on the
stock integrating catches, selectivity and the biology of bigeye tuna (e.g. growth, natural mortality and
maturity).

The fishery impact plot results were similar to those from the 2021 Bigeye tuna stock assessment meeting
(ICCAT, 2021). It was noted that the impact of reduced PS-FOB catches in the most recent years of the stock
assessment are not reflected in this impact analysis, as there will be a lag between the reduced catch and
the impact on the spawning stock biomass.

6. Stock Status and Projections

Stock Status

The Chair expressed gratitude to the modelers and the technical team for their efforts and for thoroughly
preparing all materials for the meeting.

The Group reviewed the stock assessment results for each of the alternative stock assessment models (SS,
JABBA and SPiCT) and discussed whether the Group should add the production model results to the
uncertainty grid proposed at the 2025 Bigeye data preparatory meeting (ICCAT, 2025). The Group agreed
to use the production model results (Figure 18) as complementary tools to support the results by the SS.
This is a consistent approach to the 2021 Bigeye tuna stock assessment (ICCAT, 2021) and the 2024 Atlantic
yellowfin stock assessments (ICCAT, 2024). Additionally, it was noted that in recent assessments where
biomass dynamic models have been used to support the results of the integrated model SS, the trends and
final status have been very similar.
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The Group decided to provide final management advice based solely on the SS models. The Group also
considered that the age-structured models can be used for responding to the Commission’s requests related
to the juvenile/mature fishing mortality and the relative fishing mortality associated with the main fishing
gear types.

The final SS ensemble of 18 uncertainty grid results was weighted based on the probability function density
extracted from the estimation of the natural mortality M distribution. Uncertainty on the ensemble grid
results (80 % confidence intervals) was estimated using the multivariate lognormal (MVLN) approach with
200,000 iterations (Walter et al., 2019). Figure 17 shows the results of the stock status for each of the grid
models in the ensemble approach. The weighted result across all 18 grid members is shown in Table 6 and
Figure 22. The estimated spawning stock biomass declined between 1950 and the late 2000s and then
fluctuated around SSBwsy for about 20 years. The spawning stock biomass in the recent four years (2020-
2023) showed a rapid increasing trend. Regarding fishing mortality, a pronounced increase was observed
until the end of the 1990s, at which point it exceeded Fusy (Figure 22). Subsequently, from 2005 onwards,
fishing mortality decreased, remaining below Fusy for the remainder of the series. Kobe plot with the
indication of the stock status for each of the SS 18 uncertainty grid in the ensemble approach is provided in
Figure 23.

The median estimate of the relative spawning biomass (SSB2023/SSBwmsy) was 1.23 (80% CI: 0.81 - 1.85),
indicating that the stock was not overfished in 2023. The median estimate of the relative fishing mortality
(F2023/Fmsy) was 0.59 (0.36 - 0.98, 80% CI), indicating that overfishing was not occurring in 2023. The
median of the MSY was estimated at 86,030t (79,702 - 114,311 t, 80% CI). The probability of the stock being
in each quadrant of the Kobe plot in 2023 is provided in Figure 24. The corresponding probabilities are
73.8% to be in the green quadrant (i.e. not being overfished and not subject to overfishing), 17.1% to be in
the yellow quadrant (i.e. being overfished but not subject to overfishing), and 9.1% in the red quadrant (i.e.
being overfished and subject to overfishing), based on the results of 200,000 trials.

Projections

The Group updated the methods for projections used in the 2021 Bigeye tuna stock assessment (ICCAT,
2021) for the current assessment. The following stock projection settings were agreed by the Group:

— The model ensemble comprised all 18 SS models in the uncertainty grid (3 natural mortality
scenarios, 3 steepness scenarios, and 2 alternative juvenile indices).

— A 15-year projection period was modeled, 2024-2038 (which corresponds to 2 times the
generation time of bigeye tuna).

— 2024 catches were fixed at 56,359 t (average of task 1 NC for the last 3 years, 2021 to 2023), and
2025 catches were fixed at the TAC of 73,011 t (Rec. 24-01 para 3).

— 22 alternative constant catch scenarios were modeled for the period 2026 to 2038: including the
current TAC of 73,011 t and catches from 50,000 - 100,000 t in 2,500 t increment intervals.

—  Future recruitment was predicted from the estimated stock recruitment relationship for each grid
model without an annual recruitment deviation.

— Fleet selectivity was assumed as the average selectivity from the last three years of the assessment
model (2021-2023).

— The fleet catch proportion by season was calculated using the average of the last three years (2021-
2023) and held constant over the projection period.

— Projections were conducted using the MVLN approach described in Walter et al. 2019 with 200,000
iterations.

The results of projections of the SS for each of the constant catch scenarios are shown across the 18
uncertainty grid models in Figure 25. The estimated Kobe II Strategy Matrices are presented in Table 7.
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7. Tropical Tunas Management Strategy Evaluation (MSE) process
Western Atlantic skipjack MSE

Document SCRS/2025/157 presented an update on the development status of the Western Atlantic Skipjack
tuna MSE. In this new phase, development focused on reconditioning the operational models in light of
newly available information (e.g., catch and abundance indices updated through 2024), evolving the code
structure developed for this MSE, including proposed management procedures, developing a new
management procedure (MP) option, presenting preliminary results generated from -closed-loop
simulations, and a proposal for developing robustness tests to assess the potential effects of climate change
on the behavior of the proposed management procedures.

The authors noted that the development of this MSE was following the schedule proposed during the last
2025 Bigeye data preparatory meeting (ICCAT, 2025), with some tasks already advanced, such as the
development of robustness tests based on climate change.

During the presentation, the Group raised several points that should be considered in the simulations,
including the need to better adjust the MP tuning process to ensure better agreement with the management
objectives defined for this stock, particularly regarding the Safety objective (e.g., LRP). Also in this context,
concerns were raised about the behavior of MPs that resulted in some cases where the PGK went below the
limit defined in the management objective (at least 60%) for a number of years, even though the average
indicators structured for the periods defined for the MSE showed indicators within the limits defined for
this performance metric. The authors reminded the Group that these results are still preliminary and
require fine-tuning of the process to achieve better performance for the different MPs tested.

Regarding robustness tests to assess potential effects of climate change, the Group considered it important
to include scenarios that address both the variability of recruitment variations and potential effects on their
central tendencies also. Additionally, there were no recommendations for changes to the parameters
defined for constructing the proposed scenarios, and the ones presented were accepted.

Finally, considering that these results are still preliminary, the authors proposed a new discussion stage to
be conducted before the 2025 September Species Group meeting, so that a new round of results could be
presented, based on the implementation of the fine-tuning that will be carried out after the current meeting.

Multi-stock tropical tunas MSE

Presentation SCRS/2025/P/062 summarized the current multi-stock tropical tunas MSE, focusing on how
the MPs function. The main MSE components - Operating Models (OMs), Observation Error Model, and
Candidate Management Procedures (CMP) - were complete, and the process may soon move to a new phase
involving communication with the Commission and stakeholders. The presentation discussed ongoing
evaluations of initial CMP versions and explained their practical application, outlining MPs for either only
bigeye tuna or all three species.

In the bigeye tuna MP, catch advice uses a surplus production model (SPiCT) to guide the harvest control
rule and set TAC. The MP calculates the required fleet effort for the bigeye tuna quota, then projects the OMs
of yellowfin and skipjack under this effort at each step. Alternatively, separate Management Procedures
(MPs) could be used for all three species, setting limits based on the most restrictive catch requirement and
adjusting catches accordingly. It was noted that the MSE could be used to evaluate whether MPs that include
biomass dynamic models as their estimator are useful or not to manage these stocks.

The Group noted limited communication with the Commission about this MSE and recommended start
planning now. First, confirm the simulated MP is suitable and practical. Managers will need clear guidance
on management advice and measures after adopting the MP for tropical tunas.

The Group noted that current MSE and stock assessment projections use recent average fleet allocations,

but MSE could also estimate alternative allocation scenarios. The Group discussed how current and future
allocation decisions may affect CMP evaluations.
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8. Responses to the Commission

At the 2025 Bigeye data preparatory meeting (ICCAT, 2025) in April, the Group agreed to a process to
prepare responses to Commission. In accordance with that plan, the Tropical Tunas officers, the SCRS Chair
and Secretariat staff met intersessionally to review the list of potential responses and identify those feasible
to address in 2025 (Table 8).

On 2 July 2025, the Bigeye Tuna rapporteur hosted an online meeting to communicate the outstanding
responses to the Group and establish appropriate points of contact to conduct the necessary work. That
work is underway. To the extent possible draft responses should be circulated to the Tropical Tuna Species
Group by 1 September 2025. Responses will be finalized at the 2025 SCRS annual meeting.

9. Recommendations

9.1 Research and Statistical recommendations

The Group reiterated previous recommendation on the development of a standard methodology to
statistically reweigh raw size frequency data to ensure they are as representative of fleet/fishery operations
as possible. The Group recommended that this discussion be continued in the future meeting of the SCRS
Working Group on Stock Assessment Methods (WGSAM).

The Group recommended that the SCRS WGSAM develops recommendations and guidelines on the
ensemble model weighting scheme. For example, to seek functional distributions of steepness from
scientific literature.

The Group recommended that discussions on the topic of creating a biological sample archive be carried
out in 2026, involving all SCRS Species Groups that collect biological samples within their research
programmes. The objective of these discussions would be to clearly define the need for such an archive,
identify a potential location(s) for an archive(s), and develop a carefully considered description of
requirements and estimated costs. It is suggested that a technical subgroup with expertise in biological
sampling and storage/archiving be created for this purpose.

The Group noted that some of the available size frequency data are not fully representative of the dynamics
of the ICCAT fleets and fisheries and that this could bias the results of the stock assessment. The evolution
of the Brazilian handline fleet's fishing dynamics has been evident in recent years, however information on
its catch composition, in terms of the length patterns of the organisms caught, still requires improvement.
The Group recognized the importance of collecting and making this data available, particularly regarding
its effects and impacts on tropical tuna stock assessments. Therefore, the Group recommended that such
data be reported in the near future.

The Group recommended that the Secretariat propose an update color-coded schema for the SCRS
Catalogue Tables at the next meeting of the Subcommittee on Statistics given that the submission of T2CS
data is no longer mandatory.

9.2 Management Recommendations

The annual TAC for bigeye tuna was setat 73,011 t for 2025. In addition, Rec. 24-01 para. 3 set “The annual
Total Allowable Catch (TAC) for bigeye tuna shall be set at 73,011 t for 2025. This TAC level shall be continued
for 2026 and 2027 if the stock assessment to be conducted in 2025 indicates that the probability of the stock
being in the green zone in 2034 in K2SM (hereinafter called “the probability”) is at or more than 65%”".

According to the Kobe II Strategy Matrix (K2SM), a future constant catch of 73,011 t will have a high
probability (91%) of maintaining the stock in the green quadrant of the Kobe plot in 2034.
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10. Tropical Tunas Research Program update on ongoing activities and future planning
Ongoing activities and future planning

SCRS/P/2025/060 presented an update on the Tropical Tuna Research and Data collection plan (TTRaD)
including Terms of Reference (ToRs) status and activities, the workplan for 2025, and a summary of the
core themes for the next six years (2026-2031) with estimated costings (2026-2029) and priorities (2026).

The Group discussed the need for a centralised archive(s) for the effective storage, maintenance,
management and sharing of biological samples, including genetics (tissue), gonads and hard structures
(otoliths, spines and vertebrae). This need has been identified in multiple species Groups (not just tropical
tunas). However, although not yet quantified, the launch of a biological sampling archive centralised store
is expected to have a substantial impact on the SCRS budget and therefore a clear case needs to be made
regarding why such an archive is needed. It is recommended that cross-cutting discussions occur across
Species Groups, starting in 2026, to detail this rationale, as well as to define requirements and provide a
well-considered estimate of costs involved.

The preliminary budget estimate for 2026 is substantially higher than the budget for 2025. Therefore, it is
particularly important that the Group provides full details, including how the proposed research activity
will support management advice and the provision of responses to Commission, and prioritise the
importance of each activity.

The Poseidon project (SCRS/2025/152) accounts for the largest fraction of the proposed budget.
SCRS/P/2025/064 presented additional information on the data requirements of the Poseidon model along
with an alignment with ICCAT priorities and budget justification.

While the value of tools that allow investigation of management options is recognised, it was requested to
outline the data and gear coverage that are needed for Poseidon project to be successful, so that the
feasibility of obtaining the data can be considered when prioritising activities. It was also suggested to
provide a detailed breakdown of costs and how Poseidon project addresses the Commission’s requests, as
required by current guidance on budget requests.

The Group discussed the feasibility of collecting detailed vessel level data, particularly for the proposed
expansion to include detailed longline fleet(s) data. It was noted by the presenter that the requested data
can be provided in an aggregated and anonymised manner (e.g. replacing vessel identification with an
assigned unrelated number), although outcomes from the model will reflect the quantity, detail and
representativeness of the data that are input.

It was suggested to hold an intersessional online meeting prior to the SCRS meeting in September 2025 to
further develop the research plan and related budget, including starting to draft the relevant ToRs.

With respect to the Poseidon project, the Group requested that further details on minimum data
requirements, and the effect on results if more complete data are made available, be provided for this
intersessional meeting. The Group will also need to consider how the proposed expansion to include
longline data will inform advice to the Commission.

The SCRS Chair highlighted that Species Groups are being asked to develop six-year strategic plans and
commended the Tropical Tuna Species Group for their efforts in this respect.

Progress of ongoing work to address research plan objectives

The Group reviewed the progress to date on refining the Poseidon-Atlantic model to simulate tropical tuna
purse seine fisheries, incorporating updated biological, environmental, and fishing fleet data
(SCRS/2025/152). The end goal of this project is to support ICCAT management decisions, especially
regarding FAD regulations. The Group expressed its gratitude for this work, and made suggestions to refine
it, including the inclusion of vessel monitoring system (VMS) and/or automatic identification system (AIS)
and/or logbook data to improve the characterization of fleet dynamics, and updating the data included in
the model to more accurately describe recent fleet operations, which have changed since 2022 in response
to fishing regulations.
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The Group noted that the selectivity used for FOB fishing appeared to have been used for free school (FSC)
as well, and that the mortalities used for the various gears appeared to have been truncated (with values at
older ages not included). It was suggested that the authors collaborate with stock assessment leads to
ensure that these parameters were consistent with the stock assessments, which was accomplished during
the meeting and the relevant plots were updated in the document (SCRS/2025/152) and presented to the
Group.

The Group also reviewed preliminary results of an effort to estimate annual exploitation rates for Atlantic
skipjack tuna (SCRS/2025/150). The objective of this project is to develop tagging-derived estimates of
fishing mortality (F), natural mortality (M) and total mortality (Z) for the eastern and western stocks of
Atlantic skipjack, and to incorporate these estimates into the Report of the 2022 Skipjack tuna stock
assessment meeting (ICCAT, 2022) models to determine whether the inclusion of this information improves
the management advice. The Group expressed appreciation for this work and reiterated the value of
ongoing efforts to use the Atlantic Ocean Tropical Tuna Tagging Programme (AOTTP) data to estimate
important life history parameters.

Several recommendations were made to refine the preliminary estimates including: estimating M or Z by
age, using a mixing parameter or distance travelled from point of release to infer mixing (rather than
excluding data based on time at liberty less than two quarters), limiting the analysis to the eastern Atlantic
to reduce the effect of shifts in AOTTP tagging effort, and evaluating the effect of fleet-specific tag reporting
rates. The Group also discussed that estimates of F and M could be highly confounded and recommended
focusing mostly on Z. Thus, it expressed borrowing M estimates from existing stock assessments were
appropriate. Finally, the Group recommended this work be expanded in the future to explore the
applicability of the methods to other species beyond skipjack, considering different fleet overlaps and
behaviour.

11. Spatial analysis of tropical tunas fisheries

The Group reviewed a presentation on the Spatial Depletion Analysis of Atlantic bigeye tuna stock using a
Spatio-Temporal Population Model (STPM) (SCRS/2025/156). The objective of this work is to develop a
spatially explicit model capable of estimating depletion levels and catchability variations across regions,
with the options of integrating environmental variables, spatial carrying capacity, migration, and fleet
dynamics, as well as adjusting to different time steps (e.g. annual, seasonal, etc.).

The Group expressed strong interest in the potential of spatial modelling for improving stock assessments,
recognizing its value for understanding density-dependent habitat selection and regional impacts of fishing.
However, they also emphasized the need for caution in interpreting spatial outputs, particularly color-
coded depletion maps, to avoid miscommunication about stock status. It was pointed out that the main area
identified to have the lowest depletion coincides with the main area of fishing effort (roughly the eastern
tropical Atlantic). The presenter explained that this is due to the productivity of that area. Several
recommendations were made to refine the STPM approach, including clearer differentiation between
observed and predicted CPUE values, and further explanation of how this CPUE analysis differs from
traditional methods used for generating abundance indices.

The Group discussed how the model accounts for environmental plasticity and the statistical assumptions
underlying its structure. It was proposed the use of environmental parameters to estimate habitat in order
to refine the spatio-temporal distribution of bigeye tuna for the evaluation of fishing impact when matching
with effort and catches by 5°x5° square. There was also discussion about fleet behaviour changes, such as
recent movements toward equatorial areas, which could affect depletion estimates.

Finally, inquiries were made regarding the open-source availability of the STPM code, to which the
presenter responded that the software remains under development and will be released following the
completion of related publications.

12. Other matters

No other matters were discussed during the meeting.
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13. Adoption of the report and closure

The report was adopted during the meeting. The Chair of the Group thanked all the participants for their
efforts. The meeting was adjourned.
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Table 1. Bigeye tuna Atlantic and Mediterranean (A+M) standard SCRS catalogue on statistics (Task 1 and Task 2) by stock, major fishery (flag/gear combinations
ranked by order of importance) and year (1994 to 2023). Only the most important fisheries (representing +97.5% of Task-1 total catch) are shown. For each data
series, Task 1 (DSet= “t1”, in t) is visualized against its equivalent Task 2 availability (DSet= “t2”) scheme. The Task 2 colour scheme, has a concatenation of characters

“a@” = T2CE exists; “b” = T2SZ exists; “c” =T2CS exists) that represents the Task 2 data availability in the ICCAT-DB.

T1Total 134932 128057 120767 110249 107948 121422 103434 91636 75801 88282 90043 67954 59192 69895 63172 76427 75750 76492 71317 66977 75308 79563 79190 78252 72599 74905 57554 47209 62641 59226
Score 6.83
Species Stock _Status _FlagName GearGrp DSet 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
BET AWM CP Japan [m w 38503 35477 33171 26490 24330 21833 24605 18087 15306 19572 18500 14026 15735 17993 16684 _ 16395 _ 15205 12306 15390 13397 13603 12390 10365 10994 9881 9341 8991 8696 12298 12271
BET A+M NcC Chinese Taipei L 1 19680 18023 21850 19242 16314 16837 16795 16429 18483 21563 17717 11984 2965 12116 10418 13252 13189 13732 10819 10316 13272 16453 13115 11845 11630 11288 9226 4093 8181 10274
BET AWM NCC Chinese Toip u 2 @ ab  ab s ab @b ab  ab b @b  ab  ab  ab b ab  ab  ab  ab b ab ab|[aBe RN abE I abE I abe ke e abe abd
BET A+M cP EU-Espafia PS t1 12700 9971 8970 6240 4863 5508 6901 5923 7038 6595 4187 3155 3416 3359 5456 8019 7910 8050 7485 6849 6464 5908 7206 6387 5141 5349 3068 3857 3907 3629
BT AMM P EUEspania P © abc abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc o b abc  abc
BET AWM P China PR w o 428 476 520 427 1503 7347 6564 7210 5840 7890 6555 6200 7200 7399 5686 4973 5489 3720 3231 2371 2232 4942 5852 5514 4823 5718 3614 1638 3249 5415
BT AMM P ChinafR u © b b b a 2 allab b 2 ab  ab ab 2 abababab  ab oo [ABEN I EBE I abe I ahe I abe abe abe sk k] oo
BET A+M cP EU-Espafia BB t1 9848 8073 6248 6260 2165 8563 4084 3897 3164 4158 3838 4417 3783 3007 1959 3868 2819 4506 2913 2389 3463 3508 3835 4811 2991 3631 2925 2611 2357 2074
BT AMM P EUEspaa 58 © s ac e abe  ac abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc 5 abc  abe  abe
BET A+M NCO NEI (Flag related) L t1 8964 10697 11862 16565 23484 22190 15092 7907 383
BET  AMM NCO  NEI(Flagrelated) u © 1 a4 a4 a4 a4 A a
BET A+M cP EU-France t1 11045 6975 7091 4646 4108 3936 4544 4172 3802 3735 2813 2136 2481 808 1040 2194 3320 3663 3766 3253 3817 2981 4623 3737 4095 5078 2192 2028 4186 2390
BET AWM P EUfrance Ps © ©abeabc  abc  abc  abe  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abe
BET A+M cP EU-Portugal BB t1 3036 9629 5810 5437 6334 3314 1498 1605 2420 1572 3161 3721 4626 4872 2738 5121 2872 6470 5986 5240 3737 3012 1677 2698 3870 2917 2810 2922 2895 2185
BET AWM P EU-Portugal 55 2 ©abe abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc b @b ab  ab  ab  ab  ab
BET A+M cP Ghana PS t1 1328 2970 3138 6648 3468 5621 5606 5330 6201 5444 2136 2369 2868 3558 5370 3030 4111 2503 3373 5336 4856 3524 3111 2729 2912 2219 3647 2369
BET AWM P Ghana P 2 abcabc  abc  abe  abe  abc  abc  abc  abc  abe  abc  ab  abc  abc  abe  abc  abc  abc  abc  abe  abc  abc  ab b @b ab  ab  ab
BET A+M P Ghana BB t1 4738 5517 3423 7204 7509 5056 2164 4242 873 3731 11687 3416 171 190 504 957 883 511 358 460 802 582 338 314 525 188 248 2 25 2
BET AWM P Ghana 55 2 ©abe abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  ab  abc  abc  abc  abc  abc  abe  abc  abc  abc  abc @b ab  ab  ab  ab  ab
BET A+M P Curagao PS t1 1893 2890 2919 3428 2359 2803 1879 2758 3343 13 441 272 1734 2465 2747 3488 2950 1998 2357 2573 3598 2844 3530 2787 1519 1758 824 143
BET M P Curagao ’s v Lab e ab s ab ab b ab  ab b ababc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc  abc a
BET A+M cP Panama PS t1 5378 4304 1934 431 175 319 378 89 63 686 1521 2461 2521 3057 2360 2450 3085 3531 1736 2853 2341 1289 2022 1559 1664 2555 1183 940 1138 1174
BET A P Panama ’s 2 [ ab  ab  ab  ab  ab alabab ab 2 ab b ababc  abc  abc  abc  abc  abc  abc  abc  abc _ abc  abc _ abc _ abc  abc  abc  abc abe
BET A+M cP Brazil L t1 596 1935 1707 1237 644 2024 2762 2534 2582 2374 1453 1015 1423 927 785 1009 1055 1452 1165 1377 1966 2606 2322 2171 1595 1630 1705 1857 2556 2148
BET A P brazil u v [T a a aab  ab  ab  ab  ab  ab  ab  ab  ab  ab  ab  ab  ab  ab a a a al ab  ab  ab  ab  ab  ab b
BET A+M cP Brazil HL t1 3 7 0 69 22 210 555 2012 4332 4967 5336 5086 3401 4563 4251 4339 3633 4192
BET A P brazil [ = - I TR a1 an a a a
BET A+M P Korea Rep L t1 386 423 1250 796 163 124 43 1 87 143 629 770 2067 2136 2599 2134 2646 2762 1908 1151 1039 677 562 432 623 540 587 674 763 724
BT AM P KoreaRep u 2 a a a a a a a a a a a a a a b ab[abe | abc  abc  abc  abc  abc  abc  abc _ abc _ abc b abe
BET A+M cP L 1 1154 2113 855 1854 1743 1816 2368 1874 1880 1399 1267 532 1323 1964
BET A+M cP Panama L 1 7709 5623 2843 1667 1077
BET A+M P EU-France BB t1 2187 2000 2357 1746 1942 2001 1922 1590 795 760 572 595 571 507 141 269 156 238 175 25 74 45 135 127 171 195
BET A+M P EU-France BB 2
BET A+M P Cape Verde PS 1 2361 2921 1799 1144
BET AWM CP Cape Verde Ps 2
BET AWM CP Guatemala Ps u 977 851 1024 922 1029 168 1007 340 1103 1602 1488 1623
BET AWM CP Guatemala Ps 2
BET AWM P Usa w u
BET AWM P Usa n @
BET A+M cP Senegal BB t
BET A+tM cP Senegal BB 2
BET A+M cP Belize PS t1 1274 1362 1654 1 1366 1782 1986
BET AWM P Belize Ps © a a a a
BET A+M cP El Salvador PS t1 3 1826 2634 2464 1518 1492
BET AWM P €l Salvador Ps © a
BET A+M cP Senegal PS t1 2686 2707 1826 2188 518 645
BET A+M cP Senegal PS t2
BET A+M cP EU-Espaiia L t1 153 176 233 268 385 116 598 211 333 427 417 104 337 346 268 327 751 700 585 865 928 604, 241 308 444 388
BET AM O CP EU-Espafia w 2 b b b b bl ab
BET A+M cP Maroc L t1 700 770 857 913 889 929 519 887 700 802 795 276 99 90 88 0 100 100 851 888
BET AWM P Maroc i 2 o[abeEbe be akd oo oo [ c
BET A+M cP StVincent and Grenadines L t1 1412 1870 1215 506 15 103 18 114 567 171 292 396 37 25 15 30
BET AWM P StVincentand Grenadines L 2 a a a a a a a a alllan alllan
BET A+M cP Guinée Rep PS t1 334 2394 885 72 60 20 22 402 525 1804 1674 1111 101
BET AM o CP Guinée Rep 3 © a B a [ a a
BET A+M cP Namibia L t1 708 3 286 482 280 196 150 133 276 228 26 112 a8 133 26 196 35 186 371 236 48 14 41 562 1134 1993 619
BET A P u © a a B > e ab ab e ab abab allas a a a
BET A+M NCO PS t1 2713 2610 2016 828 314
BET  A*M  NCO ps 2 a a a B a
BET A+M cP RR t1 263 20 147 334 228 318
BET AWM P RR 2 b
BET A+M cP Venezuela PS t1 140 140 131 205 214 75
BET A+M cP Venezuela PS 2 b
BET A+M cP Maroc PS t1 977 553 654 255 336 744
BET A+M cP Maroc PS 2
BET AM P EU-Portugal w t 33
BET AM P EU-Portugal w 2 a
BET A+M NCO Mixed flags (EU tropical) 3 t 457 582 169 301 193 143
BET A+M NCO Mixed flags (EU tropical) s ©2 b b
BET A+M P Canada L t1 111 147 133 161 109 244
BET A+M P Canada L 2 a a a a a
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Rank

% %cum
o o1esa 3753
738 4491
539 5030
491 5521
471 5992
461 6453
459 6913
425 7338
268 76.06
251 7857
222 8079
204 8282
189 8471
116 8587
098 86385
09 8775
087 8862
081 8943
074 9018
069 9087
068 9154
066 9220
061 9282
052 9333
052 9385
052 9437
043 94.80
038 9517
034 9552
034 9586
028 9.14
025 9639
024 96.63
024 96.87
022 97.09
022 9731
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Table 2. Total bigeye tuna reported and estimated (by the Group) Task 1 Nominal Catches (t), landings and
dead discards (Atlantic [ATL] and Mediterranean Sea [M]) by gear group between 1950-2023.

ATL+M
Year Bait boat Longline Purse seine Other surf. TOTAL
BB LL PS GN HL HP HS RR TL N TP TR Tw UN

1950 808 808

1951 1651 1651

1952 2018 2018

1953 2951 2951

1954 2932 2932

1955 4808 4808

1956 2769 10 2779

1957 8266 454 8720

1958 3837 453 4290

1959 6254 1478 7732

1960 6127 2986 9113

1961 5805 11255 17060
1962 7112 16020 23132
1963 10927 15112 26039
1964 5698 17928 5 23631
1965 9822 29572 39394
1966 5320 20046 20 25386
1967 11434 13726 92 25252
1968 3792 19683 436 23911
1969 9660 24149 2926 36735
1970 10296 28526 3058 0 41880
1971 11617 39904 3508 0 55029
1972 9296 33293 4383 0 46972
1973 13620 38453 4589 0 56662
1974 17922 39535 6246 0 63703
1975 14632 41347 4648 0 60627
1976 10380 27847 6441 0 44668
1977 13469 29531 11730 0 5 54735
1978 14708 28796 8837 0 22 68| 52431
1979 9725 27560 8199 98 8 240| 45830
1980 12350 41787 9204, 1 9 246| 63597
1981 10124 41658 15676 8 88 32 14 173| 67773
1982 6950 51851 14512 2 79 43 a4 52 24| 73557
1983 9853 33757, 15661 0 31 0 27 78 27| 59435
1984 11480 43303 15947 111 39 3 19 2 0 72| 70978
1985 17518 52595 7481 1 86 210 0 0 118 78010
1986 15661 39942 9279 2 103 0 15 300 16 0 113 65433
1987 13444 35570 7682 2 100 0 6 206 40 0 272| 57323
1988 9747 47766 8392 4 159 7 135 13 151 66375
1989 12673 58420 7024, 21 119 0 15 181 18 0 250| 78722
1990 18280 56537, 10160 21 48 6 50 7 0 154 85264
1991 17745 61655 17476 5 111 1 8 77 6 15 112| 97211
1992 16248 62484 20852 4 126 0 35 114 17 79 147( 100106
1993 16466 62890 33805 17 88 5 155 12 84 266( 113789
1994 20352 78908 34699 88 161 9 272 34 156 252| 134932
1995 25687 74882 26927 4 64 9 30 1 8 195 250( 128057
1996 18342 74930 27132 3 31 9 157 11 8 0 144( 120767
1997 21277 68306 20120 0 9 30 347 4 6 5 144| 110249
1998 19173 71851 16479 0 0 0 13 247 9 31 0 144( 107948
1999 22197 77224, 21322 61 13 11 329 14 40 29 181| 121422
2000 12141 72010 18823 49 8 0 53 31 142 17 159( 103434
2001 14430 56123 20360 68 34 382 9 108 48 74| 91636
2002 8460 47350 19766 16 67 2 40 45 57| 75801
2003 11233 55356, 21242 0 10 213 5 22 0 201| 88282
2004 20238 49400 20113 7 0 109 6 54 1 115 90043
2005 13104 37961 16155 12 199 3 88 339 94| 67954
2006 10605 34183 13852 0 31 1 490 6 5 11 8| 59192
2007 10561 46231 12654 1 27 0 159 0 13 238 11| 69895
2008 6307 41063 15582 0 76 4 115 2 3 20| 63172
2009 11548 43533 21088 0 131 3 97 0 7 0 21| 76427
2010 7842 42516 24904 7 32 2 138 1 14 1 292| 75750
2011 12659 37900 24787 4 418 2 454 2 83 1 182 76492
2012 10459 34944 24903 1 782 6 186 0 0 29 0 8| 71317
2013 9195 32245 22753 61 2257 4 389 0 0 66 6| 66977
2014 8715 36770 24862 12 4587 9 312 7 0 29 0 5| 75308
2015 7970 40381 25210 41 5335 3 498 1 123 0 1| 79563
2016 6710 36345 29662 134 5611 4 249 0 238 235 1| 79190
2017 8366 35191 27479 1026 5424 2 333 1 0 104 319 8| 78252
2018 7932 32092/ 27959 3 4013 1 542 40 4 13 72599
2019 7341 33905 27606 512 5237 0 0 236 28 32 9| 74905
2020 6848 27315 17897 50 5025 7 2 300 0 45 66 of 57554
2021 6141 21022 14706 37 4897 4 1 290 1 0 55 52 1| 47209
2022 6861 32790 17823 360 4215 521 0 26 44 1| 62641
2023 4677 35009 13957 4 5136 236 1 111 90 5| 59226
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Table 3. List of step-wise model runs from the continuity model to the reference case SS model.

Run Name Description Log-like Gradient n param
1 00_BC_2021 BaseCase 5858.12 5.63E-05 139
2021:17_h08 sigmaR04 run with
v3.30.23
2 00 BC Base Case fleet order modified, 5858.12 5.73E-05 139
rec ditribution method
3 01 update_catch Update catch 5858.07 9.98E-05 139
4 02 update cpue Update cpue 5840.25 7.73E-05 140
5 03_update_length Update length, remove Re- 4060.62 7.98E-05 140
weighing from 2021 of the length
composition and update
boundaries
6 04 update M Natural mortality 0.32 average 4073.8 8.15E-05 140
age 4-10
7 05 recDevs BCR Update recruitment deviates and 4063.12 1.40E-05 144
biased correction ramp
8 06_Selectivity 2TB_ Re-parameterized Splines, add 3850.15 3.23E-05 180
IRW time varying selectivity to fleet 3,
6 and 8
9 07 HILbraSel Brazil handline selectivity mirror 3850.9 6.97E-06 180
to Other LL N (fleet 18)
10 08_upCPUE_BCR upweight LL Joint CPUE 3007.84 4.48E-05 180
11 09 Francis Re-weighing LC with francis 422541 4.73E-05 171
method
12 Continuity Continuity 4262.26 3.22E-05 171
13 Sens PSFADcpue PSFAD cpue in LKL and not BAI 4213.87 0.00052980 171
6
14 Milow_022 Average M for ages 4-10,0.22 4407.99 1.59E-05 171
15 Mlow 026 Average M 0.26 4297.93 3.77E-05 171
16 Mhigh 04 Average M for ages 4-10,0.4 4219.98 0.00042293 171
5
17 Mhigh 048 Average M for ages 4-10,0.48 4267.81 2.99E-05 171
18 HO7 Steepness 07 4226.74 1.41E-05 171
19 HO09 Steepness 09 422545 0.00018509 171
4
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Table 4. Fleet structure for bigeye tuna Stock Synthesis input model for the 2025 stock assessment.

2025 ATL BET STOCK ASSESSMENT MEETING — HYBRID, MADRID, 2025

N Name Years Selectivity
1 PSearly 1965-1985 cubic spline
2 PS fransition 1986-1990 cubic spline
3PS Free School 1991-2023 cubic spline, time-varying
4 PSFOB 1991-2023 cubic spline
5 BB+PS Ghana 1965-2023 cubic spline
6 BB South Dakar 1950-2023 cubic spline. time-varying
7 BB North Dakar early  1962-1980 double-normal
8 BB North Dakar late 1981-2023 double-normal. time-varying
9 BB North Azores 1962-2023 double-normal

10 LL North Japan 1957-2023 double-normal

11 LL Tropical Japan 1956-2023 double-normal

12 LL South Japan 1959-2023 double-normal

13 LL North CTP 1962-2023 double-normal

14 LL Tropical CTP 1962-2023 logistic

15 LL South CTP 1962-2023 logistic

16 RR West Atlanfic 1979-2023 double-normal

17 PS West Atlantic 1979-2023 cubic spline

18 LL North Other 1959-2023 double-normal

19 LL Tropical Other 1957-2023 double-normal

20 LL South other 1962-2023 double-normal

21 HL Brazil mirrored to fleet 18

22 Other cubic spline

Table 5. Summary of the Atlantic bigeye stock status estimated at the 2022 stock assessment and the
current 2025 stock assessment. LB lower bound, UB upper bound of estimate.

Stock Status
Stock assessment
and year reference SSB / SSBusy F /Fusy
Median LB UB Median LB UB
2021 SA-2019 0.94 0.71 1.37 1 0.63 1.35
2025 SA - 2019 0.97 0.63 1.5 0.91 0.54 1.53
2025 SA - 2023 1.23 0.81 1.86 0.59 0.36 0.98
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Table 6. Relative spawning stock biomass (t) at the end of the year and fishing mortality from the Stock

Synthesis from the combined uncertainty grid models. Values were estimated using the MVLN approach.
SSB/SSBmsy F/Fmsy
Year  Median  80%LCI 80%UCI Median  80%LCI 80%UCI
1950 349 309 393 000 000  0.00

1951 3.48 3.09 3.93 0.01 0.01 0.01
1952 3.48 3.09 3.92 0.01 0.01 0.01
1953 3.47 3.08 391 0.01 0.01 0.01
1954 3.46 3.07 3.90 0.01 0.01 0.01
1955 3.45 3.06 3.89 0.02 0.02 0.02
1956 3.45 3.06 3.88 0.01 0.01 0.01
1957 3.43 3.05 3.86 0.03 0.03 0.04
1958 3.42 3.04 3.86 0.02 0.01 0.02
1959 3.41 3.03 3.84 0.03 0.02 0.04
1960 3.40 3.02 3.82 0.03 0.03 0.04
1961 3.36 2.99 3.78 0.07 0.05 0.08
1962 3.32 2.95 3.72 0.09 0.07 0.11
1963 3.27 291 3.67 0.10 0.08 0.12

1964 3.23 2.88 3.63 0.09 0.08 0.11
1965 3.17 2.82 3.55 0.16 0.13 0.19
1966 3.14 2.80 3.53 0.10 0.09 0.12
1967 3.13 2.78 3.51 0.10 0.09 0.13
1968 3.12 2.78 3.51 0.10 0.08 0.12
1969 3.08 2.74 3.47 0.15 0.12 0.18
1970 3.04 2.70 3.41 0.17 0.14 0.21
1971 2.95 2.63 3.32 0.23 0.19 0.28
1972 2.91 2.59 3.26 0.20 0.17 0.25
1973 2.84 2.53 3.18 0.25 0.20 0.30
1974 2.76 2.46 3.09 0.28 0.23 0.35
1975 2.69 2.39 3.01 0.28 0.23 0.34

1976 2.62 232 2.96 0.21 0.17 0.26
1977 2.54 222 2.92 0.27 0.21 0.34
1978 2.46 2.09 2.90 0.27 0.21 0.35
1979 2.42 1.98 2.97 0.25 0.18 0.33
1980 2.35 1.85 2.97 0.35 0.26 0.48
1981 2.24 1.73 2.90 0.38 0.27 0.54
1982 2.18 1.64 2.88 0.42 0.29 0.62
1983 2.19 1.62 2.97 0.35 0.24 0.52
1984 2.19 1.59 3.02 0.41 0.27 0.62
1985 2.21 1.58 3.09 0.45 0.29 0.69
1986 2.24 1.59 3.17 0.38 0.25 0.59
1987 2.25 1.59 3.20 0.33 0.21 0.52
1988 2.24 1.58 3.18 0.39 0.25 0.60
1989 2.11 1.49 2.99 0.47 0.31 0.73
1990 2.01 1.42 2.85 0.53 0.34 0.81
1991 1.91 1.34 2.72 0.63 0.41 0.97
1992 1.80 1.26 2.58 0.67 0.44 1.05
1993 1.70 1.18 2.44 0.80 0.52 1.24
1994 1.55 1.07 2.24 1.01 0.65 1.57
1995 1.38 0.95 1.99 1.07 0.69 1.66
1996 1.21 0.83 1.77 1.12 0.72 1.75
1997 1.10 0.75 1.60 1.11 0.71 1.75
1998 1.05 0.71 1.55 1.14 0.72 1.82
1999 1.00 0.67 1.50 1.32 0.82 2.12
2000 0.99 0.65 1.52 1.17 0.72 1.91
2001 1.02 0.66 1.57 1.06 0.64 1.75
2002 1.03 0.67 1.59 0.90 0.54 1.49
2003 0.98 0.64 1.51 1.05 0.63 1.73
2004 0.95 0.61 1.47 1.09 0.65 1.80
2005 0.99 0.64 1.52 0.84 0.50 1.40
2006 1.02 0.67 1.56 0.72 0.44 1.20
2007 0.99 0.65 1.51 0.85 0.52 1.40
2008 0.96 0.64 1.45 0.80 0.49 1.30
2009 0.91 0.60 1.38 0.97 0.60 1.58
2010 0.89 0.59 1.34 0.99 0.61 1.62
2011 0.88 0.58 1.34 1.00 0.61 1.64
2012 0.93 0.61 1.43 0.91 0.55 1.51
2013 0.98 0.64 1.50 0.84 0.51 1.40
2014 0.97 0.63 1.48 0.93 0.57 1.53
2015 0.93 0.61 1.42 1.00 0.60 1.64
2016 0.91 0.60 1.40 1.00 0.61 1.65
2017 0.93 0.61 1.43 0.99 0.60 1.64
2018 0.95 0.62 1.46 0.91 0.54 1.52
2019 0.98 0.63 1.50 0.91 0.54 1.52
2020 1.07 0.70 1.65 0.67 0.40 1.13
2021 1.18 0.78 1.81 0.52 0.31 0.88
2022 1.21 0.80 1.83 0.65 0.39 1.07
2023 1.23 0.81 1.85 0.59 0.36 0.98
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Table 7. Estimated probabilities of the Atlantic bigeye tuna stock being below Fumsy (overfishing not
occurring), above Bumsy (not overfished) and above Bmsy and below Fusy (green zone) in a given year for a
given constant catch level (t) projection scenario, based upon Stock Synthesis 2025 assessment outcomes.

Probaility F<=Fysy

Catch (t 2026 2032 2033
98% 99% 99% 100% 100% 100% 100%
97% 98% 99% 99% 100% 100% 100%
97% 98% 98% 99% 99% 100% 100%
95% 97% 97% 98% 99% 100% 100%
94% 96% 97% 97% 98% 99% 100%
93% 94% 95% 96% 97% 98% 99%
92% 93% 94% 95% 96% 97% 99%
90% 91% 92% 93% 94% 96% 97%
88% 89% 91% 92% 92% 94% 96%
86% 88% 89% 89% 90% 91% 93%
86% 87% 88% 89% 90% 91% 93%
84% 86% 86% 87% 87% 88% 90%
82% 83% 84% 84% 84% 85% 86%
80% 81% 81% 81% 81% 81% 81%

70%
92500 68% 67% 65% 64% 62% 60% 58% 57% 55% 54% 53% 51% 50%
95000 66% 64% 62% 60% 58% 56% 54% 52% 50% 49% 47% 46% 46%
97500 63% 61% 59% 56% 54% 51% 49% 47% 46% 44% 43% 43% 42%
100000 61% 58% 56% 53% 50% 47% 45% 43% 42% 40% 40% 40% 39%

Probability SSB>=SSBy;sy
Catch (t 2026

91% 97% 100% 100% 100% 100% 100% 100%
90% 96% 100% 100% 100% 100% 100% 100%
90% 96% 99% 100% 100% 100% 100% 100%
89% 95% 99% 99% 100% 100% 100% 100%
88% 94% 98%  99% 99% 100% 100% 100%
88% 93% 97%  98% 99% 99% 99% 100%
87% 92% 96% 97% 98% 98% 99% 99%
86% 90% 95%  96% 97% 97% 98% 98%
85% 89% 93% 94% 95% 96% 96% 97%
85% 87% 91%  92% 92% 93% 94% 95%
85% 87% 90% 91% 92% 93% 93% 94%
84% 86% 88% 89% 89% 90% 91% 92%
83% 84% 85%  86% 86% 87% 87% 88%
83% 83% 83% 83% 83% 83% 83% 83%
82% 81%

81%

81%

Probability F<=Fysy and SSB>=SSBysy
Catch (t

91% 97% 100% 100% 100% 100% 100%
90% 96% 100% 100% 100% 100% 100%
90% 96% 99% 100% 100% 100% 100%
89% 95% 99% 99% 100% 100% 100%
88% 94% 98%  99% 99% 100% 100% 100%
88% 93% 97%  98% 99% 99% 100% 100%
87% 92% 96% 97% 98% 98% 99%
86% 90% 95%  96% 96% 97% 98%

85% 89% 93% 94% 94% 95% 96%
85% 87% 90% 91% 92% 93% 94%
84% 87% 90% 90% 91% 92% 93%
83% 85% 87% 88% 88% 89% 90%
82% 83% 84%  85% 85% 85% 86%
80% 80% 81% 81% 81% 81% 81%

70%
92500 68% 67% 66% 64% 62% 60% 58% 56% 55% 54% 52% 51% 50%
95000 66% 64% 62% 60% 58% 56% 54% 52% 50% 48% 47% 46% 45%
97500 63% 61% 59% 56% 54% 51% 49% 47% 46% 44% 43% 42% 42%
100000 60% 59% 56% 53% 50% 47% 45% 43% 41% 40% 40% 39% 39%
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Table 8. Responses to Commission pertaining to tropical tunas to be addressed in 2025.

TRO

In 2025 or as soon as possible thereafter, the SCRS should provide advice to the Commission on the
maximum number of FAD sets per vessel or per CPC in the Convention area, Rec. 24-01 para 34.

TRO

The IMM Working Group and SCRS shall review the requirements of paragraphs 39, 40 and 41 and
make recommendations to remove duplication and streamline FAD data and reporting obligations,
in light of any future FAD registry and associated technology change, Rec. 24-01 para 42.

TRO

The SCRS and the IMM Working Group shall review the information reported by CPCs and shall, as
necessary, provide recommendations on additional drifting FAD management options for
consideration by the Commission, including recommendations on improved drifting FAD designs,
Rec. 24-01 para 51.

TRO

SCRS shall provide advice on the improvements to observer programs including how coverage should
be stratified across vessels, seasons and areas to achieve maximum effectiveness, Rec. 24-01 para 67.

TRO

The port sampling programme developed by the SCRS in 2012 shall be continued for landing or
transhipment ports. Data and information collected from this sampling programme shall be reported
to ICCAT each year, describing, at a minimum, the following by country of landing and quarter: species
composition, landings by species, length composition, and weights. Biological samples suitable for
determining life history should be collected as practicable. SCRS shall report each year on the
implementation of the port sampling programme broken down by CPCs, Rec. 24-01 para 73.

TRO

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 2025 and forwarded to
the Commission for consideration, Rec. 24-01 para 79b.

TRO

SCRS shall consider the interim limit reference point (LRP) of 0.4*Bwmsy for Atlantic bigeye tuna,
yellowfin tuna, and the eastern stock of skipjack tuna. The SCRS will advise on final LRPs for Atlantic
bigeye tuna, yellowfin tuna, and the eastern stock of skipjack tunas, Rec. 24-02 para 2.

TRO

When assessing stock status and providing management recommendations to the Commission, the
SCRS shall consider the interim limit reference point (LRP) of 0.4*Bwmsy for Atlantic bigeye tuna,
yellowfin tuna, and the eastern stock of skipjack tuna. The SCRS will advise on final LRPs for Atlantic
bigeye tuna, yellowfin tuna, and the eastern stock of skipjack tunas, Rec. 24-02 para 3.

TRO

The Commission calls on the SCRS to evaluate the differential impacts of fishing operations (e.g., purse
seine, longline, and baitboat) on the whole range of the stock, including on juvenile mortality and
yield at MSY, as well as other impacts of these fisheries, including impacts on bycatch, ecosystem
impacts and socio-economic impacts, Rec. 24-02 para 4.

TRO

According to the timeline set out in Annex 2, the SCRS shall run the MP and advise the Commission of
the resulting TAC per the process specified in Annex 2, Rec. 24-04 para 5.

TRO

In 2025, the SCRS shall finalize tuning of the MP to achieve the status objective specified in
paragraph 2 for review and adoption by the Commission at its 2025 Annual Meeting. This measure
will be revised in 2025, Rec. 24-04 para 8.
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Figure 1. Cumulative Atlantic Task 1 nominal catches (t), including reported and best estimates of total
catches, of the three main tropical tuna species (BET, YFT, SK]J) in the Atlantic and Mediterranean (A+M),

between 1950-2023.
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Figure 2. Cumulative Atlantic Bigeye tuna Task 1 nominal catches (t) by major gear in the Atlantic and

Mediterranean (A+M) between 1950-2023.
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Figure 3. Jitter analysis of the Atlantic Bigeye tuna stock synthesis reference case model. The left panel
shows the likelihood of the model solution, and the right panel shows the annual trend of SSB (million t) of
each run.
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Figure 4. Stock Synthesis reference case model fits (left panels) and residuals (right panels) to the Atlantic
bigeye tuna indices of relative abundance. Joint CPC longline index shown in the upper panels, and the buoy
acoustic index is shown in the lower panels.
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Figure 5. Stock Synthesis diagnostics runs test on residual fits to the abundance indices of Atlantic bigeye
tuna. Note the PS_FAD index was not fit directly in the reference case model but was recommended to be
included as part of the uncertainty grid.
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Figure 6. Stock Synthesis model fits the aggregated length composition data for Atlantic bigeye tuna.
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Figure 7. Stock Synthesis estimated fleet selectivities of Atlantic bigeye tuna.
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Figure 8. SS3 diagnostic runs test on residual fits to Atlantic bigeye tuna length composition data for the
reference case model.
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Figure 9. Stock Synthesis estimated Beverton-holt stock recruitment curve (upper panel) and recruitment
deviations (lower panel).
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Figure 10. Likelihood profile analysis of stock-recruitment and natural mortality (M) parameters in the
Stock Synthesis reference case model.
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Figure 11. Predicted bigeye tuna indices of abundance hindcast analysis of the Stock Synthesis reference

case.
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Figure 12. Retrospective analysis of the Stock Synthesis reference case model for Atlantic bigeye tuna. Top
panels show the spawning stock biomass estimates with 1 to 5 years removed, and the lower panels show
the estimated relative exploitation rate across retrospective runs. Left panels show the full assessment
period, while right panels focus on the 2000-2023 period.
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Figure 13. Analysis of the trends of recruitment deviates for the Stock Synthesis 18 uncertainty grid. The
lines with red color show the significant positive trend of the recruitment deviates (p<0.05), the blue color
show the significant negative trend of the recruitment deviates (p<0.05), and black lines show the no
significant trend (p>0.05).
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Figure 14. The MSY and p-values of the Stock Synthesis 18 uncertainty grid. The red dots show the MSY
values for scenarios with significant positive trend on the recruitment deviates (p<0.05), the blue dots for
significant negative trend on the recruitment deviates (p<0.05) and black dots for no significant trend
(p>0.05).
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Figure 15. Stock Synthesis reference case model estimated spawning stock biomass (t) of Atlantic bigeye
tuna with 95% confidence intervals.
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Figure 16. Annual exploitation rate (y-axis) estimates from the reference case stock synthesis model with
95% confidence intervals.
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Figure 17. Relative abundance (spawning biomass SSB/SSBwmsy) (top) and fishing mortality (F/Fusy)
(bottom) historical mean trends for the Atlantic bigeye stock estimated by each model from the Stock
Synthesis uncertainty grid. Line types represent the weighting values for M (dashed line: 0.37 for

M=0.26, solid line: 0.38 for M=0.32, dotted line: 0.25 for M=0.39).
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Figure 18. Relative biomass (B/Bwmsy) and fishing mortality (F/Fusy) estimated trends by SPiCT and by
JABBA scenarios S01 (red lines), with 80% confidence intervals (green lines) and with continuity joint
longline delta-lognormal index and S04 (orange lines) with multi-national joint longline reference case
lognormal index with 95% credibility intervals.
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Figure 19. Dynamic SSB/SSBMSY and catch at MSY (left panel) and F/FMSY (right panel) by
benchmark year, demonstrating the effects of changes in selectivity for bigeye tuna using the SS 2021

reference case.
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Figure 20. Patterns in recent estimates of age-specific exploitation rates estimated from the reference case
model. Top panel - the ‘raw’ estimates; Middle panel - estimates scaled within each year to the age with the
highest exploitation rate; and Bottom panel - estimates scaled within each age to the value for that age in

2017.
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Figure 21. Estimated impact plot on the expected spawning stock biomass (t) of bigeye tuna by each of the
main fleet/gear fisheries based on the 2025 stock synthesis reference model assessment. The upper broken
line indicates the expected SSB under no fishing, while the bottom broken line indicates the SSB trend with
all fishing mortality. The shade areas correspond to the estimated SSB impact by each main fleet/gear
fishery.
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Figure 22. Relative spawning stock biomass (SSB/SSBwusy) (top) and fishing mortality (F/Fwmsy) (bottom)
historical mean trends for the Atlantic bigeye stock from the Stock Synthesis 18 uncertainty grid results
weighted based on the natural mortality M distribution using the MVLN approach.
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Figure 23. Kobe plot with the indication of the stock status for each of the Stock Synthesis 18 uncertainty
grid in the ensemble approach. The naming convention for the model runs are based on the levels for the
ensemble grid: natural mortality (M=0.26, 0.32, or 0.39), steepness (h = 0.7, 0.8, or 0.9), and the specific
juvenile abundance index included (BAl=acoustic buoy index or PS = purse seine FAD CPUE). For example,
e.g, M0.32_h0.8_BAI is the model where natural mortality is 0.32, steepness is 0.8, and the acoustic buoy
index was used.
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Figure 24. Kobe plot for the 2025 Atlantic bigeye tuna Stock Synthesis 18 uncertainty grid models by MVLN
(20,000 iterations). The line indicates the stock status trajectory starting in 1950. The inserted pie indicates
the proportion of MVLN trials within each quadrant of the Kobe plot.
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Figure 25. Projected SSB/SSBwmsy trajectories across fixed TAC scenarios for the Stock Synthesis18
uncertainty grid models. The black line shows the SSB/SSBwmsy estimates for the deterministic model run to
2023, 2024 (average catch 2021-2023 Task 1 NC) and 2025 (TAC of 73,011 t), as fixed catch scenarios with
no variation across runs. Zero catch scenarios are shown in gray, and the colored lines show the constant
catch stock projection scenarios between 50,000 t and 100,000 t by 2,500 t increments, plus the current
TAC (73,011 t) for the period 2026 to 2038.
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Appendix 4

SCRS document and presentations abstracts as provided by the authors

SCRS/2025/145 - Biomass dynamic models have been developed periodically to support the stock
assessments of Atlantic tropical tunas. In this document we have configured an application of a biomass
dynamic model using the SPiCT R-package, which is included in the ICCAT software catalogue. This package
is used to estimate recent trends in biomass and fishing mortality, reference points (MSY, Busyy and Fusy)
and the uncertainty around them. We propose this model to replace the software used in recent years (mpb).
For this, we compare the estimates of the two models when fitting the same catch and CPUE data. Overall,
both models indicate that the stock has recovered to sustainable levels, most likely due to catch reductions
implemented in ICCAT after a period of overfishing.

SCRS/2025/150 - Reliable estimates of fishing (F) and natural mortality (M) are essential to stock
assessment and fisheries management because they determine the impact of fishing on the population and
scale the productivity of the stock. Multi-year tagging studies, such as AOTTP, can be used to estimate annual
mortality rates assuming aspects of tag recovery (e.g. reporting, shedding, tag-induced mortality) can be
quantified. To estimate total mortality (Z) and its components (F+M), we applied a Hoenig (1998)
instantaneous tag return model using the fish methods package in R (Nelson 2023). Z was estimated at 0.67
for skipjack tuna 35-80 cm SFL during the years 2016-2023. For smaller skipjack (35-49 cm) the estimated
Z was higher (0.72). Estimates of M and F depended largely on the assumed tag reporting rate (1), and to a
lesser extent on the tag survival (¢). The estimated M decreased with lower A while F increased. Lower ¢
also resulted in a lower M and higher F, but the effect was smaller. In comparison to the 2022 stock
assessment and previous studies, estimates of M from this study appear lower than expected. In preliminary
examinations, the estimates were sensitive to the recovery years used in the analysis, and the number of
quarters assumed for full mixing of the tagged fish into the target population. Both will be considered as
these preliminary estimates are refined.

SCRS/2025/151 - We present the provisional Stock Synthesis population assessment results of Atlantic
bigeye tuna for the period 1950 to 2023. The recommendations outlined by the SCRS tropical tuna work
group at the data preparatory meeting were implemented successfully. A reference case model is presented
with a suite of diagnostics. The model structure is fully compatible with the Atlantic yellowfin and East
Atlantic skipjack Stock Synthesis models for integration into the multi-stock management strategy
evaluation. The influence of key fixed parameters (steepness and natural mortality) and an alternative
juvenile index of abundance (purse seine FOB index) are to be evaluated using the uncertainty grid model
ensemble approach after adoption of a reference case model during the assessment workshop.

SCRS/2025/152 - This report presents the third progress update for the POSEIDON-Atlantic project, which
adapts the POSEIDON model, originally developed for the eastern Pacific, to the eastern Atlantic tropical
tuna purse seine fishery targeting yellowfin (YFT), skipjack (SK]), and bigeye (BET) tuna. The model aims
to support analyses of fleet behavior, FAD usage, ICCAT management measures, and socioeconomic
dynamics. Since SCRS/2025/092, significant updates have been integrated, including Species Distribution
Models, vessel-specific characteristics, and flag-specific fishing preferences. These enhancements enabled
testing of four behavioral algorithms: VPS, Where the Money Is (WMI), MVT, and Where FADs Are (WFA),
using short-term calibration exercises. Two-step, long-term calibrations employing genetic and particle
swarm optimization were completed for the two best-performing algorithms, WFA and WMI, yielding
errors of 9.1% and 11.1%, respectively. A future calibration will test “Where the Biomass Is,” a hybrid
approach potentially better suited to Atlantic dynamics. Next, the project will analyze policy scenarios,
focusing on FAD management impacts. The report highlights the importance of increased data-sharing to
strengthen the model’s reliability as a decision-support tool for sustainable fisheries management in the
Atlantic region.

SCRS/2025/156 - This study reports progress in developing a Spatio-Temporal Population Model (STPM)
that statistically separates the spatio-temporal structure of population dynamics and estimates temporal
changes in catchability. The STPM is a state-space model consisting of a process model and an observation
model. In the process model, we incorporated spatial dependent parameter and process error. The
observation model explicitly modeled catchability using both total catch and raw CPUE data. An example
analysis using 1979-2023 data for Atlantic bigeye tuna showed a contraction in the stock's spatial
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distribution and a consistent upward trend in catchability, both of which were successfully distinguished
and quantified by the STPM. Furthermore, evaluating spatial depletion rates suggested that fishing impact
may vary across different oceanic regions. STPM is highly flexible, providing a useful foundation for future
improvements and statistical comparisons. We plan to continue developing this model for its application in
stock assessment.

SCRS/2025/157 - This document summarizes the current status of the development of the western Atlantic
skipjack tuna management strategy evaluation (SKJ-W MSE).

SCRS/2025/158 - The stock assessment of Atlantic bigeye tuna considered three scenarios (S01, S02, S03)
with varying steepness values, using standardized CPUE indices. Model fits were consistent across scenarios,
with residuals centered around zero and no strong temporal patterns. Retrospective and hindcasting
analyses demonstrated model stability and predictive skill. Time series of B/Busy and F/Fumsy revealed a
historical decline followed by recent recovery, with biomass currently near or above Bwmsy and fishing
mortality near or below Fusy. Kobe plots for 2023 place the stock in the green quadrant across all scenarios,
indicating that overfishing is not occurring and the stock is not overfished. Overall, results suggest the stock
is within sustainable biological limits and robust to alternative model assumptions.

SCRS/2025/159 - This study examines the relative influence of fleet structure and data weighting schemes
on stock assessment results for bigeye tuna using Stock Synthesis. Six alternative model scenarios were
evaluated, including changes to fleet structure configuration and adjustments to the weights assigned to
abundance indices. The results demonstrate that modifications to fleet structure have a substantial impact
on assessment outputs, whereas varying the weights of indices such as the BAI has only a minor effect.
These findings indicate that assessment outcomes are far more sensitive to assumptions about fleet
composition than to adjustments in data weighting. Our results highlight the importance of accurately
specifying fleet structure in stock assessment modeling to ensure credible and robust management advice
for bigeye tuna fisheries.

SCRS/P/2025/060 - This presentation provided an update on the Tropical Tuna Research and Data
collection plan (TTRaD) including Terms of Reference (ToRs) status and activities, the workplan for 2025,
and a summary of the core themes for the next six years (2026-2031) with estimated costings (2026-2029)
and priorities (2026).

SCRS/P/2025/061 - This presentation provided an overview of the most recent statistical information on
tropical tunas available in the ICCAT database, with a primary focus on bigeye tuna (BET). It reviews all
Task 1 and Task 2 datasets and describes tools developed to support data exploration, such as the updated
T1NC dashboard. It also identifies several data quality issues that warrant attention. Regarding Task 1
Nominal Catches (T1NC), the document summarizes BET catches by gear and year and notes a declining
trend in catches since 2016. It outlines discrepancies between the datasets available during the 2025 Data
Preparatory Meeting and those used in the stock assessment session, mainly due to updated 2024
submissions and the recovery of historical data. It further details the reclassification of BET catch records
into landings, landings from faux poissons, and dead discards in line with SCRS standards. Finally, the
document presents a detailed review of Task 2 Catch and Effort (T2CE) and Size (T2SZ) data, highlighting
persistent limitations such as low spatial or temporal resolution and missing information on effort and
fishing mode in some records.

SCRS/P/2025/062 - It summarizes the current multi-stock tropical tunas MSE, focusing on how the
Management Procedures (MPs) function. The main MSE components - Operating Models, Observation Error
Model, and Candidate Management Procedures - are complete, and the process may soon move to a new
phase involving communication with the Commission and stakeholders. The presentation discussed
ongoing evaluations of initial CMP versions and explained their practical application, outlining MPs for
either bigeye tuna only or all three species. In the bigeye tuna MP, catch advice uses a surplus production
model (SPiCT) to guide the harvest control rule and set total allowable catch (TAC). The MP calculates the
required fleet effort for the bigeye quota, then projects the OMs of yellowfin and skipjack under this effort
at each time step. Alternatively, separate management procedures (MPs) could be used for all three species,
setting limits based on the most restrictive catch requirement and adjusting catches accordingly.
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SCRS/P/2025/063 - This presentation detailed a sensitivity model run that incorporates the standardized
CPUE from the Canary baitboat (BB) fleet. The analysis used a modified version of the Stock Synthesis
reference model to evaluate the impact of including this additional index. The Canary BB standardized CPUE
was presented at the Data Preparatory meeting (document SCRS/2025/076), and the Group suggested to
use it for a sensitivity run. Following what was done for other CPUE series, the index values were scaled to
have a mean of 1, and the associated coefficients of variation (CVs) were upscaled to achieve a mean CV of
0.2. The Canary BB CPUE index was linked to the selectivity pattern of the North Azores baitboat fleet,
maintaining biological realism. Index fits and parameter estimation, match closely the reference run.
Results from this sensitivity run match the reference model almost exactly, indicating minimal impact from
the inclusion of the Canary BB. This suggests that the additional index does not alter the reference model’s
interpretation significantly, but its inclusion could provide a useful robustness test or serve as supporting
evidence in future assessments.

SCRS/P/2025/064 - This response to SCRS ‘s request outlines the justification for developing the POSEIDON-
Atlantic model, a spatially explicit tool designed to simulate tropical tuna fisheries and evaluate the impact
of management measures on purse seine (PS) and longline (LL) fleets. The model supports ICCAT’s need for
robust, science-based decision-making by enabling rapid testing of management scenarios, including FAD
regulations and fishery closures and integrating socio-economic assessments. It responds directly to ICCAT
Rec. 24-01 by evaluating differential gear impacts and potential spatial measures. The project requires
detailed vessel- and action-level data to calibrate fleet behavior and capture spatial dynamics. Ultimately,
POSEIDON aims to deliver an integrated framework for assessing ecological, biological, and economic trade-
offs to inform ICCAT’s 2027 management review.

SCRS/P/2025/065 - The ICCAT Commission frequently requests additional information or analyses to better
inform management decisions. These requests generally pertain to stock assessments, the efficacy of
management measures, or other scientific matters necessary for informed decision-making. The SCRS then
undertakes the necessary research and analysis and presents its findings in the form of reports and
presentations at subsequent meetings. This presentation describes several active Commission requests that
the Tropical Tunas Species Group has agreed to address in 2025. The work is underway and to the extent
possible, drafts will be circulated in early September. Final responses will be reviewed, revised as needed
and adopted by the SCRS at its 2025 Annual Meeting.
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