


1. Opening, adoption of agenda and meeting arrangements and assignment of rapporteurs

The rapporteur of the Sharks Species Group and the SCRS Vice Chair opened the meeting and welcomed the
participants (the Group). The Assistant Executive Secretary also welcomed the participants, noting the importance
of this stock assessment, and wished them a successful meeting. The Chair then proceeded to review the agenda,
which was adopted with minor changes (Appendix 1). The List of participants is contained in Appendix 2. The
List of documents presented at the meeting is included in Appendix 3. Summaries of the documents and
presentations are available in Appendix 4.

Rapporteurs were assigned as follows:

Section

—

N.G. Taylor

2. F.Mas, E. Cortés, C. Mayor, R. Forselledo

3. M. Ortiz, H. Bowlby, M. Narvaez, J. Rice, G. Cardoso, G. Liniers, T.-C. Kuo, M. Kai, B. Babcock,
L. Kell

4. H. Bowlby, M. Narvaez, B. Babcock, J. Rice, G. Liniers, D. Courtney, R. Sant”Ana, E. Kikuchi,

C. Fernandez, R. Coelho, G. Cardoso, A. Kimoto

M. Ortiz, A. Kimoto, C. Fernandez

G. Diaz, N.G. Taylor, R. Forselledo

N.G. Taylor, Rodrigo Forselledo

M. Neves dos Santos, R. Forselledo

R. Forselledo
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N.G. Taylor
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2. Summary of available data for the assessment

Based on the alternative hypothesis on biological parameters, the Group agreed to use the terms “higher
productivity” and “lower productivity” for shortfin mako shark (SMA, Isurus oxyrinchus). The term low
productivity for shortfin mako stocks refer to biological features associated with slower individual growth rates,
lower production of recruits, and longer age of maturity (Cortés and Brooks, 2018). While the term high
productivity indicates biological parameters with higher individual growth rates (based on the tag recapture
information), reaching maturity at earlier ages and effectively higher production of recruits.

For North Atlantic shortfin mako (SMA-N), scenarios 1 and 2 correspond to the assumptions of higher productivity
and scenario 3 to lower productivity. For South Atlantic shortfin mako (SMA-S), scenarios 1 and 2 correspond to
higher productivity, while 3 and 4 correspond to lower productivity.

2.1 Intersessional work

SCRS/P/2025/055 presented the work carried out during two informal meetings held between the 2025 Shortfin
Mako Data Preparatory and Stock Assessment Meetings.

At the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025), it was agreed that pending tasks would
be presented in an informal meeting in early April 2025. The meeting was held on 4 April 2025. Tasks that had
been pending and were resolved are summarized below:

- North Atlantic SMA catch series:

e During the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025), it was agreed that
SMA-N historical catch estimates for the period 1971-1984, based on Mejuto et al., 2021, would
be split by fleet (see the Report of the 2025 Shortfin Mako Shark Data Preparatory Meeting
(Anon., 2025) for details) and presented during the April 2025 informal meeting.

o  The estimated historical catches split by fleet were presented. However, the Group decided to use
these estimates as a single fleet for the period 1950-1984. For the period 1985-2023 the catches
were those from Task 1 Nominal Catches (T1NC).

e  SMA-N catches used in the stock assessment are presented in Table 1. SMA-S catches used in the
stock assessment are presented in Tables 2 and 3.
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e  Fleet structure for North and South Atlantic are presented in Tables 4 and 5 respectively.
- Chinese Taipei CPUE index:

e During the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025), the catch per unit
effort (CPUE) indices from Chinese Taipei were presented (SCRS/2025/031) and reviewed. The
Group had some concerns (see 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025)
for details) and asked the authors to address these concerns and present the index again.

e  The document was updated and presented, and the Group agreed that indices for the North and
South be included. The document SCRS/2025/031 was published by Kuo ef al. (2025).

e  All CPUE indices used in the assessment are presented in Tables 6 and 7 for the North and South,
respectively.

- Age and growth:

e During the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025), an updated study
on the age and growth of SMA for the South Atlantic was presented (SCRS/2025/040). The Group
discussed that, for consistency between stocks (see 2025 Shortfin Mako Shark Data Preparatory
Meeting (Anon., 2025) for details), the same methodology should be applied to both. Documents
for both stocks, North (Anon., 2017) and South (SCRS/2025/040), should be updated to assume
two band pairs per year until the age of maturity, and one band pair per year thereafter, for each
sex.

e  Anon., 2017 was updated and presented as presentation SCRS/P/2025/058, and the analysis in
SCRS/2025/040 was revised accordingly. The resulting parameters used in the assessment are
shown in the biological parameter tables (Tables 8 to 17). As agreed during the 2025 Shortfin
Mako Shark Data Preparatory Meeting (Anon., 2025), document SCRS/2025/074 on estimates of
vital rates and population dynamics parameters was presented during the April 2025 informal
meeting. The document was then updated and presented again in the Stock Assessment meeting
(see Section 2.6).

After the informal meeting in April 2025, the Group reviewed stock assessment input tables, which led to
recommendations for additional scenarios. From this revision, it was suggested that a second scenario for the South
be run, that considered the biological parameters used in the 2017 shortfin mako stock assessment. For consistency
with scenarios considered for the North stock, it was agreed that a productivity scenario consistent with the 2017
shortfin mako stock assessment should also be included. Model scenarios for the northern and southern stocks are
presented in Table 21. A second informal meeting was held on 19 May 2025. During the meeting, progress on
JABBA and SS3 models was presented for discussion by the Group. Questions/clarifications were raised related
to CPUE index series, model scenarios, population parameters, and minimum number of specimens measured for
each sample size class among others. The model-weighting discussion for each scenario was proposed to be
included in the shortfin mako stock assessment meeting agenda before presentation of the models.

2.2 Catches

The Secretariat presented an updated summary of the statistical data available for the assessment of the shortfin
tagging information (both conventional and electronic) for both stocks (SMA-N and SMA-S), Task 2 catch and
effort data (T2CE), Task 2 size frequency data (T2SZ), and both conventional and electronic tagging information
for shortfin mako in both stocks. The information available for the Mediterranean stock (SMA-MD) remains very
limited. The Secretariat informed the Group about all the files containing this information, which were made
available to participants in the corresponding meeting NextCloud folder.

The Secretariat made available the following files: the SCRS catalogues for SMA-N and SMA-S, covering the
period 1994-2023, as shown in Table 18 and Table 19, respectively; files for landings and dead discards
(Table 20), provided in both pivot table and executive summary formats, as well as the file containing live discards
(DL). A link to the interactive dashboard was also included, enabling users to explore the nominal catch data by
stock, gear, and flag. In addition, the Secretariat provided detailed catalogues for T2CE, T2SZ, and tagging
information.

The Secretariat noted that, as of the stock assessment meeting, only minor updates had been made to the TINC
series compared to those presented during the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025).
Differences were concentrated in the period 2012-2023 and remained below 10 t per year from 2012-2021, while
for 2022 and 2023 the differences were 47 t and 386 t, respectively. These changes, made after the 2025 Shortfin
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Mako Shark Data Preparatory Meeting (Anon., 2025), correspond to the updated shortfin mako dead discard
estimates for EU-PRT in the North and South Atlantic (Coelho er a/.,2025), as well as small updates to the
Venezuelan artisanal gillnet fishery - La Guaira (Narvaez ef al., 2025), which had already been approved by the
Group during the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025).

The Group noted that shortfin mako nominal catches show a general declining trend since the mid 2010s, with an
increasing share of catches from the southern Atlantic stock. The Secretariat also pointed out that, for both stocks,
nearly all shortfin mako catches in the ICCAT database in recent years come from longline (LL) gear, while rod
and reel (RR) catches - significant during the 1980s - have progressively declined (Figure 1 for SMA-N and
Figure 2 for SMA-S). It was also reported that, thanks to reclassification efforts by EU-PRT, there has been a
slight improvement in the identification of gear types, reducing the proportion of catches reported as
“Unclassified”.

The Group was informed that no significant updates have been made to historical data since the 2025 Shortfin
Mako Shark Data Preparatory Meeting (Anon., 2025). However, the Secretariat reiterated that substantial data
gaps remain, especially for the Mediterranean stock (SMA-MD), for which very limited data are currently
available. CPCs were once again reminded to report missing Task 2 data and, where possible, to improve the
quality of T2CE and T2SZ data, especially by reclassifying records submitted for non-monthly time periods or
with non-standard spatial grids. For T2CE data, it is obligatory to report LL data at 5°x5° resolution. For all other
gears it is obligatory to report data T2CE data at 1°x1° resolution.

2.3 Indices of abundance

A joint presentation was made showing the results from the analysis and comparison of shortfin mako South
(SCRS/2025/129) and North (SCRS/2025/130) CPUE series for the 2025 shortfin mako shark stock assessment.

The Group acknowledged the utility of these analyses to assist with comparison of the different identified
conflicting CPUE series to help fine-tune model specifications. The analysis showed for both the North and the
South Atlantic high correlations among some CPUE series and conflicting trends among others. It was noted that
the consideration of conflicting and divergent series would likely affect the ability of the models to fit the data,
and that shorter series with less time overlap with others could also affect the performance of the models.
Furthermore, it was acknowledged that the inclusion of conflicting series in the models may prevent the ability of
the models to fit the data or may cause inconsistencies in the residuals and instability.

The importance of considering the biological aspects of the species as an objective way of assessing catch series
was underscored, and some concerns were raised specifically regarding sharp increases (e.g. doubling of
population size for low-productivity species interannually) in some of the CPUE series, which are inconsistent
with the known life history of the species.

There was a lengthy discussion regarding whether all series should be used, if series with similar trends should be
grouped, or if different series should be weighed differently. The Group was reminded, however, that all CPUE
series had been accepted during the 2025 Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025), and
agreed to by the Group to be used in the evaluation. Taking this into consideration, the Group agreed that the series
groupings identified in the comparative analysis could be considered as sensitivity analysis, but that the initial case
models should consider all individual CPUE series.

Although suggestions were made that CPUE series could be weighted based on catch levels and/or spatial
coverage, the Group agreed that there was no objective way at the moment to assign different weights to the
different CPUE series, and that the process would be too time-consuming at this stage.
With respect to CPUE weighting, the Group agreed to the following:

- To use the error estimate from the standardization process for each point

- If warranted, increase the error term for each point to a minimum coefficient of variation (CV) of 0.2

- To estimate the additional observation-error as appropriate

Detailed weighting methods used in the models are available in the corresponding SCRS papers and below.
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The Group acknowledged that it would be beneficial to make a recommendation to the Working Group on Stock
Assessment Methods (WGSAM) to explore potential protocols that may help future evaluations with assigning
different weights to CPUE series, especially when dealing with conflicting trends.

The Group also agreed that future evaluations could greatly benefit from considering fleet-combined indices as a
way to explore the data and tendencies. Given recent positive experiences in the development of combined indices
for other species, the Group recognized that this approach could be beneficial for other shark species besides the
shortfin mako. It was noted that this approach would require clear protocols in terms of data sharing,
confidentiality, and possibly the involvement of more participants in the data analysis process.

2.4 Biology
Updates to biology are addressed in Section 2.1 of this report.
2.5 Length compositions

There were no updates to the length composition data after the 2025 Shortfin Mako Shark Data Preparatory
Meeting (Anon., 2025).

2.6 Other relevant data

The presentation SCRS/2025/074 summarized the results of the updated demographic analyses, including changes
introduced after the April 2025 online informal meeting, where the standard errors (SEs) for the North Atlantic
stock maturity ogive parameters were corrected.

Following the presentation, concerns were raised that the values of steepness and the position of the inflection
point (Bmsy/K) for the relatively lower productivity scenarios for both the North (scenario 3) and the South
(scenario 3 and 4) Atlantic stocks were higher than those for the other scenarios (scenario 1 for the North and
scenario 1 for the South). After scrutinizing the analyses, it was explained that this was due to the combination of
several issues related to using the theoretical maximum age: 1) more age classes were able to reproduce and thus
contribute to the net reproductive rate (Ro in demographic terms or SPR in fisheries terms) compared to using the
maximum observed age; and 2) first year survivorship (So) was higher because two of the indirect M estimators
were based on the higher theoretical maximum age used in the analysis. Because steepness is a function of the
maximum lifetime reproductive rate, which for sharks is computed as the product of Ro and So, steepness values
were thus unintuitively higher for the low productivity scenarios.

To resolve these issues, after further exploration and discussion, it was decided that the most pragmatic approach
was to use the deterministic estimates that relied on maximum observed age. Using this approach resulted in
steepness and Busy/K values that aligned with ecological theory, i.e. the lower productivity scenarios had lower
values of steepness and higher values of Bumsy/K than the relatively more productive scenarios. Table 21
summarizes the results by scenario.

The Group noted that may consider different productivity scenarios in the future.

There was also discussion about what vectors of natural mortality (M) were most appropriate to use in Stock
Synthesis (SS). While the values of M used to derive productivity (rmax and steepness) were the minimum of seven
estimators, it was noted that the M vector used in SS did not necessarily have to be the same as that used to derive
rmax and steepness (which is a minimum value in order to obtain maximum, or intrinsic, productivity) and that it
would make more ecological sense to use an estimator that decreased M as age increased. After inspecting the M
at age curves obtained with the different estimators, the Peterson and Wroblewski mass-based method was deemed
the most appropriate because it showed a more attenuated decrease in M in the early ages, consistent with the
biology of this species, which give birth to pups that are about 1 m in total length and thus are believed to have
relatively low natural mortality in the early ages. Figure 3 shows the M curves obtained with the different
estimators for the North Atlantic stock scenario 2 for females as an example.
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The Group discussed the fact that JABBA-Select uses a single value of M. Given that the stochastic results were
no longer being considered, it was decided that the simplest approach was to use the average M across exploited
ages. After reviewing the length range of exploited ages of females and males for the North and South Atlantic
stocks, it was seen that these ranges included all ages from 0 to maximum observed age for both sexes and stocks,
thus the average M value from age 0 to maximum observed age was computed for each scenario by sex and stock.
Table 22 summarizes the range of exploited lengths (cm FL) by stock and sex.

Tables 23 and 24 list the M vectors obtained with the Peterson and Wroblewski method for females and males,
respectively, by scenario to use with SS; values highlighted in orange in the tables are the mean M to use for
JABBA-Select.

3. Intersessional work
3.1 Discussion on methods for model scenarios weighting

The Group discussed the issue of model weighting. Issues were raised regarding equal weighting and/or weighting
using model diagnostics. The Group also expressed concerns about using the model ensemble approach to combine
models with different structures and assumptions (e.g. SS and JABBA), particularly when making stock
projections. This creates a problem in that JABBA only models project the exploitable biomass as opposed to SS3,
which projects the entire age structure.

The Group agreed that the use of the SS age-structured model was more appropriate for assessing shortfin mako,
given the species' biological characteristics. These include its extended life expectancy, delayed sexual maturity,
low productivity, and time-lags between recruitment and spawning biomass (SSB). While the JABBA-Select
model might be considered as a better alternative to JABBA, the Group noted that JABBA-Select is not included
in the ICCAT catalogue and, therefore, it could be used to evaluate sensitivities, but not to provide scientific advice.

The Group suggested that model weighting should be determined based on model diagnostics and model/biological
plausibility. However, the Group concluded that evaluating different model-weighting methods is beyond the
scope of this meeting. The Group agreed that evaluating and recommending methods for model weighting is a
subject that should be evaluated by the WGSAM.

3.2 Production models
North Atlantic

Document SCRS/2025/135 presented the methods and results from Bayesian production models fit using JABBA
(Version 2.3.1, Winker et al., 2025, Winker ef al., 2018) and JABBA-Select (Winker ef al., 2020) for the North
stock. Continuity runs demonstrated that JABBA gave similar results to the BSP2JAGS production models used
in the 2017 shortfin mako stock assessment (Anon., 2017) and the 2019 projections (Courtney ef al., 2020). These
produced similar trends to the three productivity scenarios when using the data from the current assessment. For
the three productivity scenarios, different priors for K, fixed or estimated process error, and different observation
error assumptions in the CPUE series were evaluated.

For JABBA, the Group agreed to use revised productivity priors based on the medians of the deterministic
demographic methods. For scenario 1, the prior for r was lognormal(mu=0.085, log-sd=0.2), and Busy/K was fixed
at 0.597, for scenario 2, r was lognormal(mu=0.085, log-sd=0.2) and Busy/K was fixed at 0.590, and for scenario
3, r was lognormal(mu=0.44, log-sd=0.2) and Bumsy/K was fixed at 0.660. All other priors and settings were the
same as the reference cases in SCRS/2025/135. To address the lack of correlation between CPUE indices,
sensitivity analyses were run using the index groups suggested in SCRS/2025/130, which were: (1) SPN-LL,
JPN-LL1, POR-LL; (2) USobs-LL, MOR-LL1, JPN-LL2; and (3) CTP-LL.

Priors for K and SSBy were influential, and the Group requested the modeler to evaluate the impact of individual
CPUE series on the overall scale of K or SSBy to diagnose the scale issues. It was also suggested to project from
2015 to 2023 using the continuity model to evaluate predictive ability for the observed catches.

The Group discussed different options for grouping the CPUE series or implementing a time block for the Spanish
index. The strong increase in recent years in that index is not consistent with the biology of the stock. With all
CPUEs in the model, biomass in 1950 was estimated to be substantially above Maximum Sustainable Yield
(MSY), yet MSY was highly variable in sensitivity analyses. The Group agreed that the scale of the yield curve
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would be problematic if used for projections. The Group recommended the modeler to compare the maximum
potential increase in recent years based on biology, to the increase in the Spanish index to determine the biological
plausibility of the most optimistic results.

JABBA-Select

JABBA-Select models incorporate selectivity by fleet to account for the difference in exploitable biomass relative
to SSB. JABBA-Select uses an age-structured equilibrium model (ASEM) to generate a joint informative prior for
the discrete harvest rate, Hwusy, and the shape parameter m, and also allows inputs of selectivity for each fleet
(Winker et al., 2020). The input parameters for the ASEM for each life history scenario include growth parameters,
length-weight relationships, the maturity ogive, steepness, and natural mortality. Natural mortality was calculated
as the average value over all age classes and both sexes described from the estimator in Section 2.6 for consistency
with the SS3 runs. The fleet configurations and selectivities were taken from the stock synthesis run for scenario
1, and the same selectivity inputs were used for all three life history parameters. The prior for unfished SSB was
lognormal (100000, CV=0.2), the same as the K prior for the JABBA models, although SSB and K in units of
exploitable biomass are not expected to be the same for mako sharks. The same lognormal (1, 0.2) prior was also
used for initial depletion. Maximum age was 42. Process error sigma was set to 0.05, and observation error was
estimated from the input CVs plus an estimated variance per series as in some of the JABBA runs.

South Atlantic

The most recent version of JABBA (v4.4.3., Winker et al., 2018) Bayesian surplus model was applied to the time
series of catches and indices to assess the South Atlantic shortfin mako stock with data up to 2023.

Document SCRS/2025/128 presented the methodology and preliminary results from JABBA main runs for the
South Atlantic stock, as well as a large grid model ensemble. The main 4 models considered included combinations
of 2 different productivity scenarios, given through the population growth rate r, and Bumsy/K used as a proxy for
m used to define the shape of Pella-Tomlinson production function. Each of those productivity scenarios were then
run considering each of the 2 catch scenarios (reported or estimated catches).

Mod.07: higher productivity scenario (=0.114, Bmsy/K =0.578) with estimated catches.
Mod.08: lower productivity scenario (r=0.049, Bumsy/K =0.637) with estimated catches.
Mod.09: higher productivity scenario (r=0.114, Busy/K =0.578) with reported catches.
Mod.10: lower productivity scenario (r=0.049, Busy/K =0.637) with reported catches.

JABBA was implemented in R (R Core Team, 2025) with Just Another Gibbs Sampler (JAGS) interface
(Plummer, 2003) to estimate the Bayesian posterior distributions of all quantities of interest using a Markov Chains
Monte Carlo (MCMC) simulation.

Some initial model runs using all CPUEs agreed at the 2025 Shortfin Mako Data Preparatory Meeting
(Anon., 2025), showed unreasonable results mainly because of conflicting trends among some CPUEs, and
between the CPUEs and catch trends. The author explored models by splitting indices into different time periods
as follows, allowing the estimation of different catchability (q) parameters for each time period. It was noted that
in the case of Japan, the 2 time periods were provided by the CPUE analysts directly, while for the other cases
they were split afterwards.

Japan LL 1994-2011 (logbook data)/ 2012-2023 (observer data)
Brazil/Uruguay LL 1978-1982 / 1983-2013 / 2014-2022

South Africa LL 2000-2012 / 2013-2023

Spain LL 1990-2011 /2012-2023

The Chinese Taipei longline index had a relatively short period with a strong and continuous decreasing trend. All
preliminary JABBA runs results in extremely high values of fishing mortality and unreasonable credibility
intervals. The author suggested using the Chinese Taipei longline index only in sensitivity analyses.

The Group requested clarification on the criteria used for establishing the time blocks, suggesting considering
possible historical changes in the fisheries (such as changes in regulations, in target species, among others).
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The author explained that time blocks were set trying to consider possible inflection or sharp peaks in the indices
time series, as well as the improvement in model adjustment and diagnostics. In general, with the implementation
of time blocks, the diagnostics for the four model scenarios improved relative to the initial models. Additionally,
the diagnostics were similar for all the final four initial case models and did not indicate substantial issues in the
models.

It was also noted by the Group that considerable differences in MSY were observed in 2 different productivity
scenarios. The author mentioned that it was to be expected and that similarities between the two catch scenarios
were considered as a good sign for model results.

The Group discussed using different prior values for initial depletion (B197:/K) in the estimated catch scenarios,
considering that the estimated catch in the 1970s was 1500 t and the stock was exploited at the beginning of the
time series. The author pointed out that the preliminary runs used a starting biomass of 0.9K, based on a beta
distribution. This prior already considers possible higher depletion levels. The Group requested the models with
priors set to lower initial biomass. These analyses are in an updated version of the document.

The Group also suggested showing pairwise correlations between posteriors of the estimated parameters. These
results were provided during the meeting and shown to the group.

Regarding the jackknife analysis (leaving out one CPUE index at the time), the Group inquired if some indices
caused different trends in biomass or fishing mortality.

It was explained that under those configurations (time blocks), CPUEs were not too strongly influential compared
to the rest of the input data and parameters. The results of jackknife analyses and evaluation of one CPUE at a time
suggested that the CPUE indices provided the same information to the model and there was not any single index
that was too influential on the fit. The main difference among the scenarios is the scale of Fusy.

It was noted that there was no apparent reason to make time blocks in the Spanish longline and South African
longline indices and suggested using whole CPUE series. The Group also noted that a higher CV (0.4) for the early
period on the Spanish longline index might not be appropriate because shortfin mako shark was a valuable species
and the index was more precise than the later period. Using CV 0.2 for the earlier Spanish time series was
suggested.

The (assessment) author noted that the differential use of minimum CPUE CVs of 0.4 for the early periods and 0.2
for the later periods was trying to address eventual higher uncertainties in the data from the early time periods,
which can be related with data collection procedures in the early years. Nonetheless, the models were re-run with
the Spanish initial period CPUE CV set to a minimum of 0.2, as requested. The results show some differences in
the initial period overall trends but result in almost the same terminal year status.

The Group also inquired if the time and spatial dimensions were taken into account in population growth, as
environmental changes in time and space can affect some population parameters. The author answered that until
that moment, the Group had not available information specifically related to environmental changes, which was
the reason why it was not possible to consider this request for the current stock assessment.

The author also noted that for top-predator species like shortfin mako shark, the population dynamics is expected
to follow more K-selected life history patterns, with an expectation that such species are less prone to short-term
environmental changes that could affect for example recruitment, as is the case for r-selected shorter-lived species.

3.3 Length-based age-structured models: Stock Synthesis

North Atlantic Shortfin Mako Stock Assessment with SS3

The modelers presented a preliminary integrated model for each of the biological scenarios associated to the North
shortfin mako stock (SCRS/2025/132). They were mostly developed intersessionally, but also during the meeting,

as the Group decided to implement a revision of the values of steepness (h) and natural mortality at age (M) for
each of the scenarios. The Stock Synthesis (SS3) modelling platform was used for all scenarios.



After considerable effort, the Group was not able to obtain credible model results. Consequently, the Group
identified the need to develop a new workplan with options to re-do the assessment in 2026, see section 6. In
addition, the Group recommended that SCRS/2025/132 be revised to reflect the SS configuration changes to each
biological scenario updated during the 2025 Shortfin Mako Shark Stock Assessment Meeting, as described below.

Scenario 1 discussion

The Group observed stable diagnostics and inquired about the use of Beverton-Holt (BH) recruitment. The modeler
clarified that Low Fecundity Spawner-Recruitment (SR) was being used instead.

Some concerns were raised regarding USA selectivity patterns, with suggestions to explore temporal blocks. The
modeler acknowledged potential annual variability but noted residual analysis showed no obvious patterns.

The Group discussed differences between USA logbook and USA observer CPUE series, with observer data
yielding more optimistic results about stock abundance. The logbooks index was used in the 2017 shortfin mako
stock assessment, but an update was not presented for the 2025 Shortfin Mako Data Preparatory Meeting. Instead,
an abundance index based on observer data was presented and agreed to be used for the 2025 assessment. The
modeler indicated that switching to the logbook index might produce results more similar to the 2017 shortfin
mako shark stock assessment.

The influence on stock status of the values corresponding to recent years in Spanish (SPN) CPUE series was noted,
though the modeler emphasized that retrospective analyses and data substitutions (USA observer vs. logbook) in
the 2017 shortfin mako shark stock assessment showed similar trends.

The modeler underscored that stock status estimates may differ significantly from the 2017 shortfin mako shark
stock assessment, pending further review. The Group was advised to consider data source implications, with
additional insights to be provided later.

The modelers presented several diagnostics including likelihood profiles that indicated inconsistencies between
the CPUE series (SCRS/2025/129 and SCRS/2025/130). The Group noted that this might be of concern due to fact
that some of the CPUE series were based on relatively small sample sizes in recent years due to regulations about
retention. These factors, along with the likelihood profile, indicated conflict among CPUE series in the estimation
of the population scale, which led the Group to discuss whether it was appropriate to include all the CPUE series
or if other groupings should be used. The Group chose to include all the CPUE series approved during the 2025
Shortfin Mako Shark Data Preparatory Meeting (Anon., 2025) for models evaluated at this meeting.

Scenario 2 discussion

The Scenario 2 for the North was noted to be broadly similar to scenario 1 in terms of model configuration. The
modeler interpreted the implications of using a high coefficient of variation (CV) associated with the growth curve,
especially for females. The modeler explained that this high variability leads the model to expect the presence of
females exceeding 400 cm, a situation that raises concerns regarding potential cryptic biomass. The Group noted
that there is no strict requirement for applying the same CVs to both males and females, providing some flexibility
in the modelling process.

It was reported that the CPUE series for the Spanish (SPN) and Portuguese (PRT) fleets display acceptable fits.
Further diagnostics included residual analysis for both CPUE and length composition data. The retrospective
analysis yielded encouraging results, with a small Mohn’s rho indicating the absence of significant retrospective
bias. Mean Absolute Scaled Error (MASE) scores were also presented as a measure of predictive performance,
supporting the current model’s consistency.

A review of the model output highlighted several configuration changes. The updated model had lower CV values
for both male and female growth curves, with direct implications in the model’s treatment of length composition
data. Recruitment deviations now begin in 1990, although it was suggested that an appropriate configuration
should allow these deviations to start roughly between 5 to 16 years prior to the first available length data.
Moreover, numbers-at-age plots show noticeable accumulation in the plus group (ages 35 and older), particularly
among females, suggesting either the existence of unobservable mature biomass or model misspecification. This
raises concern, as these individuals could be contributing to recruitment without being captured by the fisheries.
The modeler also addressed concerns regarding the Mexico (MEX) length compositions, which displayed high
valued Pearson residuals.


https://www.iccat.int/Documents/CVSP/CV082_2025/n_2/CV082020002.pdf

The issue of whether to include all CPUE series or implement a grouping strategy was a key topic of debate. While
there was agreement during the prior 2025 Shortfin Mako Data Preparatory Meeting (Anon., 2025) to retain all
CPUE indices, the Group acknowledged that significant fitting issues or diagnostic failures might justify the
exclusion of certain series. Nevertheless, it was emphasized that excluding a CPUE series based solely on a failed
diagnostic test was not justifiable. Instead, any such decision should include a discussion with the relevant CPC
regarding the CPUE it developed and a review of comprehensive model diagnostics, as well as clear evidence of
poor fit. It was suggested that Leave-One-Out (LOO) analyses are generally more informative than studying the
behaviour of single-CPUE-fitted models, especially considering the restricted nature of abundance series and
temporal coverage.

Concerns were raised regarding the accumulation of individuals in the plus age group and the implications for
estimates of fecundity. In particular, it was noted that only one fleet employs logistic (asymptotic) selectivity. This
suggests that a portion of the spawning stock - potentially responsible for a significant share of recruitment - is not
being observed. This cryptic biomass represents a major source of uncertainty, especially in long-lived, low-
fecundity species such as shortfin mako. It was questioned why these large individuals are not being caught, and
whether this points to a shortcoming in the model’s selectivity assumptions.

In this context, the interpretation of profile plots was discussed in detail. Asymmetries and sharp gradients in some
likelihood profiles were observed, particularly for certain CPUE series. These suggest potential conflicts between
indices and the model likelihood, which may undermine the reliability of the covariance matrix used to quantify
uncertainty. The Group agreed that future work should include Ro profiling across all scenarios, by fleet and data
type. This would allow a clearer understanding of how different data components influence model outputs and
could help identify problematic trends.

The Group inquired about the proportion of stock fecundity accumulated in the plus age group and asked if results
across different scenarios could be effectively integrated. One suggestion was that the weight assigned to CPUE
data in the likelihood may need to be adjusted so that model outputs better reflect the observed data trends. There
was also a call to investigate whether the patterns observed in profile plots align with proposed CPUE groupings.

Scenario 3 discussion

The third scenario for the age-structured modelling of the northern stock was presented twice, and both instances
intended to accommodate the Group’s suggestions regarding model configuration. These situations typically
affected all scenarios, but especially Scenario 3.

The Group acknowledged that USA logbooks CPUE was no longer considered appropriate for the assessment, due
to recent changes in reporting practices and the fact that the standardization process did not incorporate all the key
variables needed for this task.

The Group asked about the influence of latter years in the SPN CPUE index, and their reliability given those year’s
retention policies. It was clarified that those years have significantly higher CV values than the rest of the series.

The Group discussed the effect of having an increased value for the variability in recruitment, and the modeler
clarified that the modification of steepness and natural mortality have a greater impact in the model’s results.

The Group discussed growth parameterization and updates on the configuration for selectivity estimation. As a
sensitivity analysis, the conditional age at length was analysed based on data provided for age and length from
Scenario 3’ von Bertalanffy growth curve estimation (as reviewed in SCRS/2025/131). conditional age-at-length
(CAAL) for Scenario 3 included the estimation of the von Bertalanffy length-at- age parameters Linr, K, along
with the CV of L for both males and females within the Stock Synthesis model.

The Group requested to examine the diagnostics associated with the latest Scenario 3 model run. Likelihood profile
plots were shown to the Group, displaying visible conflict between CPUE series with respect to population scale
parameter Ro. A set of 10 jitter runs evidenced the model’s general consistency regarding convergence, as most
runs reached identical solutions. However, a single different result was also attained. It was identified as a local
maximum in the likelihood maximization process. Retrospective analysis results were also displayed. The model’s
ability to correctly predict mean length was identified as relevant, especially considering MEX length data.
However, as these length data were unavailable for some recent years, hindcasting could not address this issue.
Suggestions for addressing this issue included the implementation of a jackknife strategy to assess the predictive
power of the model with respect to these length data.

10


https://www.iccat.int/Documents/CVSP/CV082_2025/n_2/CV082020002.pdf

A clear consensus emerged in the Group that the current state of the model for the SMA-N was not sufficient to
estimate stock status. While efforts were made intersessionally and during the meeting to progress toward
consensus, significant concerns remain. These include the uncertainty in recent CPUE values and continued
disagreement and uncertainty regarding biological assumptions.

Document SCRS/2025/126 was presented, which analysed the structure and process of stock assessment via
iteration, model diagnostics and model validation (especially residual and retrospective patterns) with respect to
biological realism.

The Group discussed if a Management Strategy Evaluation (MSE) process would be appropriate for shortfin mako,
and the author said no, given the need to provide advice and that MSE would be lengthy, but that a simulation
study to determine robust methods for management would be useful.

South Atlantic shortfin mako shark stock assessment with SS3

The Group reviewed a presentation of document SCRS/2025/134, which incorporated updated life-history
parameters discussed on the first day of the 2025 Shortfin Mako Shark Stock Assessment Meeting. The document
described the development of age-structured, sex-specific Stock Synthesis (SS3) models to evaluate the status of
the South Atlantic shortfin mako stock over the period 1950-2023. The model included nine fisheries, standardized
CPUE indices from six fleets, and length composition data from seven fleets.

A total of four alternative scenarios were evaluated, all assuming Beverton and Holt stock-recruitment
relationships, and reflecting two catch histories and two life-history productivity assumptions. Low-fecundity
spawner-recruitment relationship (LFSR) assumptions were also considered.

Structural uncertainty in the CPUE series was also investigated by testing three alternative configurations:
including all CPUEs, grouping indices differently, and applying time blocks.

Results demonstrated that stock status estimates were sensitive to both biological assumptions and the structure of
the observational data. The Group noted that selectivity patterns differed between higher and lower productivity
scenarios. Modelers clarified that these differences were primarily due to the higher length-at-birth (Lo) values
used in the low productivity scenarios, which led to larger individuals becoming vulnerable to fishing earlier in
life.

The Group also discussed apparent inconsistencies between the CPUE indices from Spain and Chinese Taipei
(TPE). As a potential mitigation measure, it was suggested that these indices could be downweighted to reduce
their influence on model outputs. While concerns were raised regarding the plausibility of individual indices, the
Group agreed that all available series should be retained in the initial case model. This decision was made to ensure
the full representation of uncertainty and due to the absence of objective criteria for excluding specific indices.

Upon examining the outputs across scenarios, the Group observed that the scenarios assuming a slower life
history - characterized by slower growth, a longer reproductive cycle, older age at maturity, and lower
steepness - produced biologically implausible results. These included unrealistically low MSY estimates when
compared to the catch histories and initial recruitment levels exceeding the virgin spawning biomass.
Consequently, the Group agreed to proceed only with the scenarios reflecting a more productive life history for
estimating stock status and conducting projections to inform management advice.

The diagnostics on the model fits follow. The Hessian matrix could be inverted and was positive definite for all
scenarios. The final model gradient values for each assessment scenario are summarized below:

- s01_Hi Prod Catch 01 sd _B-H =2.8968e-05
- s02 Hi Prod Catch 02 sd B-H =4.29702e-05

In most cases, the model exhibited poor fits to the CPUE data, with the runs test being acceptable only for the
Japanese index, which was the only series modelled with a time-block structure. Residuals in the final years were
generally positive across most fleets, except for the CPUE_TPE series, which showed predominantly negative
residuals during the same period. Additionally, the BR-UY LL fleet index displayed strongly negative residuals
at the beginning of the time series (1978-1990), a period during which it was the only available abundance index.
The influence of these large negative residuals early in the BR-UY LL series contributed to elevated Root Mean
Square Error (RMSE) values in the joint residual plots.
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The fits to aggregated length compositions were good for some fleets, suggesting that the estimated selectivity
curves removed individuals from the modelled population at lengths comparable to those observed in the data. The
joint residual plots showed low RMSE values and exhibited a random pattern of residuals. At the individual level,
the runs test indicated that most of the length composition series displayed normally distributed residuals across
all scenarios.

When evaluating the model's predictive skill, the predicted observations for the length compositions of SPN and
JPN fleets fell within the hindcast evaluation period (2018-2023) with the MASE scores were below 1 (one),
indicating good predictive performance. For BR-UY and ZAF fleets, the MASE values exceeded this reference
threshold, but the increase was minimal. Regarding CPUE predictive performance, only the JPN_index TB02
configuration passed the hindcast skill test, presenting a MASE score below 1 (one) and thus within the acceptable
predictive threshold. All other CPUE configurations yielded MASE values considerably higher than 1 (one),
indicating poor predictive skill.

The results of a five-year retrospective analysis applied to all scenarios indicate a negligible retrospective pattern
across models. The estimated Mohn’s rho values for both spawning stock fecundity (SSF) and the F/Fusy ratio fell
within the acceptable range of —0.15 to 0.20.

In all scenarios, the minimum value along the RO profile for the CPUE likelihood component differed from that
associated with the length composition data, indicating a possible conflict between these two likelihood
components. This discrepancy suggested that the model was unable to simultaneously fit both data sources
optimally under a single Ry value.

Among the CPUE data, the CTP_LL index showed substantial changes in its contribution to the likelihood across
the Ry profile with a minimum likelihood that diverged from those of the other fisheries. These differences in the
negative log-likelihood support for the minimum point suggest that conflict exists among individual CPUE indices.
In contrast, the likelihood profiles for the length-composition data exhibited consistent behaviour across all fleets,
with similar Ry values minimizing the negative log-likelihood. This consistency indicates an absence of conflict
among the length data sources and suggests that the length composition information provides a coherent signal
regarding population size.

The comparison between the fully integrated model scenario 1 and their corresponding age-structured-surplus
production model recruitment deviations (ASPM RecDev) diagnostics indicated that the trajectories of spawning
output, SSFratio, FraTio, and recruitment were generally consistent across models throughout most of the time
series. The overlap in confidence intervals suggests that abundance indices alone, when combined with estimated
recruitment deviations, could capture the overall population dynamics. Discrepancies became more apparent in
the terminal years (post-2010), particularly with ASPM RecDev tending to overestimate spawning output and
underestimate the Frartio. This indicates that, although the abundance indices provide informative signals on
recruitment patterns, the inclusion of length composition data remained informative for stock status estimates.

3.4 Other methods

SCRS/2025/133 evaluated the use of the Low Fecundity Spawner-Recruit (LFSR) relationship for shortfin mako
in the North and South Atlantic. LFSR offers flexibility by allowing for a convex, decreasing-survival stock-
recruitment relationship, that is more appropriate for low-fecundity sharks.

Two parameters of LFSR (SFrac and Beta) were calculated using steepness (h) from life history parameters and
equilibrium estimates (Ro and SSBy) from all SS scenarios for the North and South. Because both parameters could
not be reliably estimated simultaneously, Beta was fixed and SFrac derived. Models were run across three Beta
values, and the one with the lowest total negative log-likelihood was selected. Some Beta values produced
unrealistic SFrac estimates, especially under low-fecundity scenarios, indicating problems with the current model
settings.

The Group acknowledged the valuable insights this study brought to the ongoing discussions. The Group noted
that the implausible scenarios (North scenario 3, South scenario 3 and 4) were all lower productivity scenarios. It
was discussed that the lower productivity scenarios were too close to the "edge" of low productivity, forcing the
model to infer unrealistically high recruitment (age-zero) to compensate for historically high catches and maintain
population dynamics using process error. It was also suggested that the slow life history traits could make it
difficult for the model to interpret the catch and CPUE changes. The author suggested that the issue might stem
from inconsistencies among life history parameters within these scenarios, potentially leading to rapid population
decline.
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The Group discussed whether applying Ry and SSB, parameters from a Beverton-Holt model directly to an LFSR
model with a high beta is valid. The author indicated that, based on Taylor et al. (2013), the method is theoretically
correct. There was some discussion on this point and the Group concluded that some simulation study might be
beneficial.

The Group noted that the juvenile natural mortality could influence Ry estimates, potentially contributing to some
of the observed issues. The author agreed and noted that low fecundity species typically have longer lifespans and
lower natural mortality, which might contradict some of the current scenario assumptions.

The Group discussed the degree of density dependence in wide-ranging, highly migratory pelagic sharks like
shortfin mako. While strongest compensatory mechanisms at high stock sizes are theoretically reasonable for low-
fecundity species, it remains difficult to determine the density-dependent effect on the pre-recruitment survival in
shortfin mako sharks.

Caution was advised when using likelihood values to distinguish between models if the differences are less than
two deviance units (1 log likelihood unit). The Group suggested that large likelihood changes support beta=3 for
all scenarios, which could mean beta=3 is broadly applicable. However, if the likelihoods are almost the same, the
author suggested choosing the best parameters based on the SS outputs (e.g. fitting of stock-recruitment
relationships) or the model diagnostics.

4. Stock status results

For the northern stock, the Group reviewed SS, JABBA, and JABBA-Select model. JABBA-Select is currently
used mostly for ongoing research and was not at this stage intended to provide stock status or advice for the 2025
shortfin mako shark stock assessment. The Group had lengthy discussions on how to produce acceptable Stock
Synthesis and JABBA models. The implications of the revisions of the biological parameters (steepness and natural
mortality in Stock Syntheses, and r and Bmsy/K in JABBA) during the meeting could not be fully explored and
resolved. Model results for the three scenarios require more careful review and work. Although the Group had
JABBA results, some concerns remained that production models in general might not appropriately capture the
dynamics of shortfin mako (e.g. selectivity and lag effect), noting that the majority of the catches are immature
sharks. The Group also had concerns about conflicting information among the abundance indices (see Section 2.3).
The Group tried to reconcile the concerns but there was no consensus on how to resolve them. The Group felt the
need for more careful reviews on all CPUEs and concluded that at this point the production models were not
suitable for estimating the current stock status or for projections.

For the South Atlantic shortfin mako, the Group reviewed assessments based on the Stock Synthesis and JABBA.
The southern stock suffered from the same incoherence in population dynamics between the surplus production
model and the stock’s dynamics as observed in the North. Although the Group attempted JABBA models,
conflicting information in the input data, especially between the catches and CPUE data, produced extremely
implausible results, unless introducing time-blocks in the CPUEs. The Group decided to apply all CPUE indices
without time-blocks for all model platforms, therefore the Group agreed not to use JABBA results for stock
management advice.

To summarize, the conclusion of the Group with regard to stock assessment models were as follows:
- JABBA-Select was not used for any stock.
- JABBA was not used for any stock.

- SS was not used for the northern stock and was only used for the southern stock.

With the exception of the SS model for the southern stock, the exploration of model diagnostics will be moved to
Appendix 5 for the northern stock and to Appendix 6 for the southern stock.

Therefore, it was suggested that the Group continue working on those stock assessment models intersessionally.
The Group will develop a detailed workplan for 2026 to complete the North stock assessment during 2026.

4.1 Production models
Northern stock

The Group decided that production model results could not be used for presenting stock status results. Details of
the discussions about the exploration of these models are found in Appendix 5.
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Southern stock

The Group decided that production model results could not be used for presenting stock status results. Details of
the discussions about the exploration of these models are found in Appendix 6.

4.2 Stock Synthesis

Northern stock

SS was not used for the northern stock.
Southern stock

All recommendations made by the Group at the 2025 Shortfin Mako Data Preparatory Meeting (Anon., 2025),
were implemented in Stock Synthesis, and additional revisions on the biological parameters during the meeting
were incorporated in the analyses.

During the discussion on the developments of four scenarios, the Group found that the lower productivity scenarios
did not produce biologically plausible results. The biological configurations defined for the scenarios conflicted
with both the catch and the CPUE data, leading the models to estimate highly unrealistic initial recruitment (Ro)
values in order to reconcile the observed removals and abundance indices. As a result, these models projected
initial recruitment levels more than twice the virgin spawning fecundity, which is biologically implausible.
Therefore, the Group decided not to proceed with the lower productivity scenarios.

The Group agreed that two scenarios would be used for final Stock Synthesis results. These scenarios differ only
in the catch series used (Catch_01 and Catch _02), both assuming higher productivity hypotheses. The first series
(Catch 01) corresponds to reported landings and post release mortality on live discards available in the ICCAT
Task 1 NC database. The second series (Catch 02) included historical estimates derived from catch ratios
developed by the Sharks Species Group for the period 1971-2015 combined with reported landings and post release
mortality on live discards from the Task 1 NC database for 2016—2023. The detailed specifications and all
diagnostics for each scenario are provided in Appendix C of document SCRS/2025/134.

Spawning stock size in the stock-recruitment relationship was modelled as spawning stock fecundity (SSF) and
calculated as the sum of female numbers at age (reported in 1,000s) multiplied by annual female pup production
at age (male and female pups, assuming a 1:1 ratio of male to female pups) at the beginning of each calendar year.
The time series of spawning stock output, recruitment, and fishing mortality of each scenario are plotted in
Figure 4.

The Group provided equally weighted combined catch scenarios. The combined time series of relative spawning
stock fecundity (SSF/SSFusy), relative fishing mortality (F/Fusy) (Figure 5) were built with 10,000 iterations
based on the multivariate lognormal (MVLN) approach for each scenario. The Group did not check that sampling
from a multivariate normal density would not produce biased results. The joint time SSF/SSFusy remained above
the MSY level (~1.5-2.0) until the late 1990s, after which it declined steadily. From the early 2000s onward,
SSF/SSFumsy stabilized slightly below 1.0, indicating potential overexploitation of the spawning potential in recent
years. The F/Fusy increased sharply in the 1990s, surpassing the overfishing threshold (F/Fusy = 1.0), and
remained elevated mostly above 1.5 until around 2022. In recent estimates fishing mortality remained above the
sustainable threshold, although a decline is observed in the final year (2023).

4.3 Other methods

No documents or discussion occurred for this agenda item.
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4.4 Synthesis of assessment results
South Atlantic

For the South Atlantic shortfin mako, the Group reviewed assessments based on the JABBA and SS which was
applied for the first time. Although the Group attempted JABBA models, conflicting information in the input data,
especially between the catches and CPUEs data produced extremely implausible results, unless introducing time-
blocks in the CPUEs. The Group decided to apply all CPUE indices without time-blocks in any model platforms,
therefore the Group agreed not to use JABBA results for stock management advice.

The Group discussed 4 different Stock Synthesis scenarios based on the combinations of catch and productivity
scenarios. It was found that SS models assuming a lower productivity scenario (consistent with the 2017 shortfin
mako shark stock assessment, based on the production model) showed biologically implausible results due to
conflicting information between the biological configuration and the catch and CPUEs. The Group decided not to
use two SS scenarios assuming a lower productivity scenario consistent with the 2017 shortfin mako shark stock
assessment.

The Group agreed to provide stock management advice based on the 2 catch scenarios that assumed higher
productivity. It was also agreed to conduct a projection based on those scenarios and to give both hypotheses equal
weighting.

Based on the Stock Synthesis results, the trend in the spawning stock fecundity (SSF) relative to MSY levels
(SSFumsy) shows a general continuous decline over time until approximately 2010, followed by slight increases for
the more recent years (Figure 6). Estimates of fishing mortality rate (F) relative to MSY levels (Fumsy) increased
until around 2005, then oscillated, in some years very strongly, until the more recent period and at levels higher
than Fysy and finally showed a drop to values near Fysy in 2023 (Table 25 and Figure 6).

The median MSY estimate for the combined scenario was 1648 t (95% confidence interval: 1519-1795 t). The
median estimate of SSF2023/SSFusy was 0.949 (95% confidence interval: 0.763-1.179), indicating the stock was
likely to have been overfished in 2023 (Table 25). The median estimate of F2023/Fmsy was 1.052 (95% confidence
interval: 0.837-1.287), indicating that overfishing was likely to have been occurring in 2023.

The probability of the stock being in each quadrant of the Kobe plot in 2023 for combined scenarios is provided
in Figure 7. For the combined scenarios, the corresponding probabilities are 50.5% of the 20,000 trials, based on
multivariate log-normal (MVLN) distributions, occurred in the red (being overfished and subject to overfishing),
17.1% in the green (not being overfished not subject to overfishing), 16.4% were in the yellow (being overfished
but not subject to overfishing), and 16.0% were in the orange (not being overfished but subject to overfishing).

5. Projections

The following are the projection settings for the South Atlantic shortfin mako stock based on the assessment results
from the Stock Synthesis platform:

- Apply Stock Synthesis results for the two catch scenarios with higher productivity (scenarios 1 and 2).

- Set 2,052 t (3-year average (2021-2023) catch with estimates of post release mortality used in the stock
assessment) for the 2024 and 2025 projection years.

- Usea3-year average (2021-2023) for future catch distribution by fleet and its corresponding selectivity.

- 12 scenarios of constant future catch for 2026 to 2050 (equivalent to 2 times of population generation
time with the biological parameters used in the assessment) as follows: 0, 500, 1,000, 1,295 (retention
allowance in Recommendation by ICCAT on the conservation of the South Atlantic stock of shortfin
mako caught in association with ICCAT fisheries (Rec. 22-11)), 1,500 to 3,000 t with a 250 t interval,
and 1,650 t the estimated MSY level.

- 10,000 iterations in both scenarios.

- Apply the MVLN approach for the stochastic projections.
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Future recruitment values (beyond the year 2021) should be taken directly from the stock-recruitment
relationship used in the assessment model.

The Group agreed to conduct the projections intersessionally due to the limited time during the meeting, and to
review the results at the Sharks Species Group meeting in September 2025.

6.1

Recommendations

Research and statistics

Given the difficulty of obtaining robust and reliable model results from either of the two platforms used
(SS3 and JABBA) to determine the stock status of the northern shortfin mako during the 2025 Shortfin
Mako Shark Stock Assessment Meeting, the Group recommended continuing the stock assessment and
scheduling a meeting to complete the assessment in 2026.

The Group recommended trying to update the data for the 2026 assessment completion, making the
terminal year for the updated model to be 2024.

Based on the diagnostics and influence of several CPUEs on both the JABBA and SS3 assessment
models of the northern shortfin mako stock, the Group recommended that national scientists attempt to
include the potential effects of recent management regulations in their standardization analyses and
report to the Group. In addition, they should consider evaluating the effect of low sample sizes resulting
from recent regulations on shortfin mako retention.

The Group recommended, following the experience of other SCRS Species Groups, producing a joint
CPUE index for the continuation of the stock assessment of North Atlantic shortfin mako.

The Group recommended that CPCs confirm if they can provide detailed data, and at what resolution
(i.e. logbook or observer data, in anonymized form) for the joint index by the Sharks Species Group
Meeting in September 2025.

The Group recommended treating scenarios consistently across modelling platforms and applying
consistent diagnostics across approaches. This will help ensure comparable results. Some concerns were
raised regarding the use of different standards for different sets of scenarios, noting that doing so can
introduce bias or lead to misleading interpretations of model performance.

The Group recommended that the SCRS Working Group on Stock Assessment Methods continue to
discuss and develop advice on model weighting to combine assessment results to develop management
advice.

The Group recommended that the SCRS Working Group on Stock Assessment Methods continue to
discuss and adopt procedures for considering CPUE clusters.

Given the uncertainty in estimates of productivity of northern and southern shortfin mako stocks the
Group recommended that funds be allocated within the Shark Research and Data Collection
Programme (SRDCP) to support research oriented to improve the knowledge on biological productivity
for both stocks.

For both stocks, the Group recommended age-validation studies, with preference for a bomb
radiocarbon age validation study (using both new and any existing samples) and other approaches, with
particular focus on validating the early growth and defining growth band periodicity throughout the
lifespan.

For both stocks, the Group recommended that CPCs and the SCRS promote and continue additional
conventional tagging programs, considering the inclusion of oxytetracycline (OTC) marking to support
age and growth estimation.

The Group recommended that CPCs fund and conduct pelagic shark fishery-independent surveys that
could help to estimate biomass of the cryptic breeding population, and to help elucidate spatiotemporal

patterns in abundance.
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- The Group recommended including in the SRDCP studies aiming at obtaining better biological
information, particularly with regard to spawning stock, and to have a better comprehension of the
reproductive biology (e.g. reproductive cycle) of the shortfin mako.

- Following the recommendation of the Subcommittee on Ecosystems and Bycatch (SC-ECO), the Group
recommended considering both basking shark and great white shark as species of greatest biological
vulnerability and that precautionary management measures for their conservation should be considered
by the Commission. Specifically, measures similar to those adopted for mobulid rays (Recommendation
by ICCAT replacing Rec. 23-14 on mobulid rays (family Mobulidae) caught in association with ICCAT
fisheries (Rec. 24-12)) and whale sharks (Recommendation by ICCAT for the conservation of whale
sharks (Rhincodon typus) caught in association with ICCAT fisheries (Rec. 23-12)) should be considered.

6.2 Management

Management recommendations will be developed at the Sharks Species Group meeting in September 2025. Below
follows a tentative Workplan for completing the shortfin mako North Assessment with a complete suite of
diagnostics.

One important consideration regarding the work needed to complete the stock assessment for the northern shortfin
mako stock is whether to use the data and life-history parameters assembled during the 2025 Shortfin Mako Data
Preparatory Meeting (Anon., 2025) and the 2025 shortfin mako shark stock assessment, or to attempt to update
these data. If the data are not updated, then the data used in the 2025 shortfin mako shark stock assessment will be
used but modelers can explore different model structures and specifications and ways to treat input data, potentially
exploring time blocks and grouping CPUEs.

The Group recommended exploring the possibility of preparing a joint index. Scientists attending the 2025 Shortfin
Mako Stock Assessment Meeting who have presented CPUE indices for the North Atlantic, along with others who
have not, expressed their willingness and/or interest in participating in the development of a joint index that ideally
considers spatial and size effects.

To proceed with the joint index, the following factors need to be considered and resolved:

- Develop a clear process to share confidential data.

- Request that CPCs scientists share their data.

- Designate a CPC scientist to generate the joint index.

- The Sharks Species Group Rapporteur will be in charge of organizing the practical elements of this
endeavour including managing the scientists involved, the timely submission of data, confidentiality
agreements etc.

- The minimal requirements of the data (e.g. Lat. and Long. resolution, vessel ID, set by set but not only
for the species of interest) will be defined at the Sharks Species Group meeting in September 2025.

- Updating the size compositions by including the year 2024.

- Updating the T1 nominal catch series by including the year 2024.

- The Group agreed that biological parameters will remain the same, as well as the three proposed
scenarios. However, modelers will have the liberty to explore different parameters that might improve
model performance.

- The Group recommends using SS for stock status and future projections.

Options and timelines for joint index

- Timeline for CPCs to declare their ability to participate in a joint index (Sharks Species Group meeting
in 2025).

- Joint index data, including length composition data if applicable to be provided by 30 November 2025.

- If applicable, hold a 3-day online meeting to produce it (February/March 2026).

- A 2-3-day online meeting to review CPUE indices and size data (TBD).

- A 1-day online meeting to discuss grouping/time blocks of CPUE indices (TBD).

- A l-day online meeting to discuss and establish a protocol for model weighting (two weeks before stock
assessment).

- A 5-day stock assessment in-person meeting (June/July 2026).
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7. Responses to the Commission

SCRS/2025/078 found that conducting an MSE for the northern and southern Atlantic blue shark stocks within
either a two-year timeline (estimated at €120,000 - €140,000) or a three-year timeline (estimated at €180,000 -
€210,000) is technically feasible and cost-effective, with the former offering lower total cost and faster delivery
and the latter providing greater flexibility and broader engagement, provided that early funding, clearly defined
management objectives, and coordinated scientific engagement are secured to prevent delays.

The Group reviewed the document and expressed broad support for an SCRS-led process, noting the need to create
a technical sub-group on MSE within the Sharks Species Group that participates in the process. Main concerns
raised during the discussion related to the amount of work that developing an MSE represents. In this regard, some
members favoured the three-year timeline, emphasizing that developing and evaluating Management Procedures
typically demands sustained SCRS engagement. It was also mentioned that, on a three-year timeline, an update of
the indices used in the last stock assessment carried out in 2023 might be the best way to proceed. The Group
agreed to prepare a response to the Commission ahead of the Sharks Species Group meeting in 2025 that accounts
for the full meeting burden - including those of the Sharks Species Group, the Commission, and the blue shark
technical sub-group on MSE.

8. Sharks Draft Executive Summaries

The Chair provided the new version of the Executive Summary for the Atlantic stocks of blue shark and porbeagle
based on the latest assessment for each species. They were made available for review and comments and will be
adopted at the next Sharks Species Group meeting together with the final results from the shortfin mako
assessment.

9. Shark Research and Data Collection Programme (SRDCP)

This matter will be discussed at the Sharks Species Group meeting in September 2025.

10. Other matters

Due to time constraints the scheduled presentation “First Insights into Shortfin Mako Movements in the Bay of
Biscay: A Journey to Cape Verde” (SCRS/P/2025/053, Erauskin et al., 2025) was postponed to the next SCRS
Sharks Species Group meeting in September 2025.

The Chair reminded the Group about Ellis ef al., 2025 presented during the 2025 Shortfin Mako Shark Data
Preparatory Meeting (Anon., 2025) with information on biological vulnerability and bycatch of basking and white
sharks. As proposed by the Group, the document was presented by the authors to the Subcommittee on Ecosystems
and Bycatch (SC-ECO), during its meeting in May 2025.

The SC-ECO recommended that the SCRS Shark Species Group review, if available, any additional information
on biological vulnerability of basking and white sharks in addition to the information presented in Ellis et al.
(2025). Despite this, the SC-ECO also recommended in its report considering both basking shark and great white
shark as species of greatest biological vulnerability and that precautionary management measures for their
conservation should be considered by the Commission. Specifically, measures similar to those adopted for mobulid
rays (Rec. 24-12) and whale sharks (Rec. 23-12) should be considered.

It was proposed that even though no additional information on biological vulnerability of these species was
presented, the Shark Species Group, in support of the SC-ECO recommendation, also recommends considering
both basking shark and great white shark as species of greatest biological vulnerability and that precautionary
management measures for their conservation should be considered.

11. Adoption of the report and closure

The report was adopted, and the meeting was closed.
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