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9.14  SMT - Small tunas
SMT-1. Generalities
The species under the Small Tunas Species Group include the following tuna and tuna-like species:

- BLF Blackfin tuna (Thunnus atlanticus)

- BLT Bullet tuna (Auxis rochei)

- BON  Atlantic bonito (Sarda sarda)

- BOP Plain bonito (Orcynopsis unicolor)

- BRS Serra Spanish mackerel (Scomberomorus brasiliensis)

- CER Cero (Scomberomorus regalis)

- COM  Narrow-barred Spanish mackerel (Scomberomorus commerson)
- FRI Frigate tuna (Auxis thazard)

- KGM  King mackerel (Scomberomorus cavalla)

- LTA Little tunny (Euthynnus alletteratus)

- MAW  West African Spanish mackerel (Scomberomorus tritor)
- SSM Atlantic Spanish mackerel (Scomberomorus maculatus)
- WAH  Wahoo (Acanthocybium solandri)

Knowledge on the biology and fishery of small tunas is very fragmented. Furthermore, the quality of the
knowledge varies according to the species concerned. This is due in large part to the fact that these species
are often perceived to have little economic importance compared to other tunas and tuna-like species, and
owing to the difficulties in conducting sampling of the landings from artisanal fisheries, which constitute a
high proportion of the fisheries exploiting small tuna resources. The large industrial fleets often discard
small tuna catches at sea or sell them on local markets mixed with other bycatches, especially in Africa. The
amount caught is rarely reported in logbooks; however, observer program from purse seine fleets have
recently provided estimates of catches of small tunas.

Small tuna species can reach high levels of catch and values in some years and have a very high relevance
from a social and economic point of view, because they are important for many coastal communities in all
areas and a main source of food. Their social and economic value is often not evident because of the
underestimation of the total landing figures, due to the difficulties in data collection mentioned above.
Several statistical problems are also caused by misidentification.

Scientific collaboration between ICCAT, Regional Fisheries Organizations (RFOs) and countries in the
various regions is imperative to advance understanding of the distribution, biology and fisheries of these
species.

SMT-2. Biology

Small tuna species are widely distributed in the tropical and subtropical waters of the Atlantic Ocean and
several are also distributed in the Mediterranean Sea and the Black Sea. Some species extend their range
even into colder waters, like the North and South Atlantic Ocean. They often form large schools with other
small sized tunas or related species in coastal and high seas waters.

Additional genetic analysis for a number of small tunas was done in 2024 under the Small Tunas Year
Programme (SMTYP). Samples from Brazil, Cote d’Ivoire, EU-Spain, Gabon and Morocco all showed a lack
of genetic differentiation for wahoo (WAH). For bonito (BON), new samples from Céte d’Ivoire were added
to the existing data set, and their analysis confirmed the genetic separation between two populations: one
in the North Atlantic Mediterranean and another in the Tropical Atlantic. Finally for little tunny (LTA), new
samples from Tunisia and Sdo Tomé e Principe show deep genetic differentiation at species level.
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Generally, the small tuna species have a varied diet with a preference for small pelagics (e.g. clupeids,
mullets, carangids, etc.). Small tunas are the prey of large tunas, marlins, sharks and marine mammals which
at the same time are predators of small pelagics. The reproduction period varies according to species and
areas and spawning generally takes place near the coast in oceanic areas, where the waters are warmer. A
study conducted on the eastern coast of Tunisia has shown that the spawning area of the bullet tuna is
offshore at the limit of the continental shelf and related to the high abundance of the zooplankton. A study
recently carried out along the Gulf of Gabes (Ionian Sea-Mediterranean) indicated that the larvae of the
bullet tuna were mainly concentrated between the isobaths 50 and 200 m, and the spawning grounds of
this species were mainly offshore.

The growth rate currently estimated for these species is very rapid for the first two or three years, and then
slows as they reach size-at-first maturity. Most small tuna species matures at small sizes, mostly between
30 and 50 cm, except wahoo for which size at first maturity varies between 92 and 110 cm. Information on
the migration patterns of small tuna species is very limited, due to low tagging levels of these species.
However, a new genetic study showed that there is a clear genetic heterogeneity for the bullet tuna among
different geographical locations in the Mediterranean, suggesting that the population structure of this
species in the Mediterranean is more complex than initially expected. In a recent preliminary genetic study
conducted within the SMTYP for little tunny, it was observed a strong population structure, separating into
two clades the individuals from EU-Portugal and Tunisia, and those from Senegal and Céte d’Ivoire. Also,
recent studies of the population structure of Atlantic bonito in three areas - MD (Tunisia and EU-Spain);
AT-NE (EU-Portugal and Morocco) and AT-SE (Cote d’Ivoire, Gabon and Senegal) - showed clear differential
structure, being the location of Cote d’Ivoire the most genetically differentiated location.

Within the ICCAT Atlantic Ocean Tropical Tuna Tagging Programme (AOTTP), a total of nearly 8,000 little
tunny were tagged off West Africa and western Atlantic between August 2016 and April 2019, with nearly
600 tags being recovered. This converts to a 7% tag recovery rate. Both tag releases and recoveries of little
tunny have occurred in “coastal” waters between Mauritania and Cote d'Ivoire. The longest “time at liberty”
observed (700 days) and migrated 929 nautical miles (NM). Little tunny have been tagged on both sides of
the tropical Atlantic; however no cross-Atlantic movement has yet been reported, indicating rather coastal
associated movements.

In 2018 and 2019, the open database provided in the 2016 Intersessional Meeting of the Small Tunas
Species Group (ICCAT, 2017d) (Juan-Jorda et al,, 2016) with a thorough review of the Scombridae life
history parameters was considered as a starting point for a meta-database of the Atlantic small tunas
species, and the Group considered this proposal for updating and sharing parameters and useful references.
The Group determined the main life history parameters to be compiled (for example, Linr, k, t0, L50, A50,
Lmax, a (L-W), b (L-W), batch fecundity) and, that the areas defined by ICCAT previously (ICCAT Statistical
Areas Map 4) were adequate for SMT and studies should be carried based on such spatial unities.

The updated database, available for all participants and stored in the ICCAT Owncloud, allowed for data
mining, based on the most reliable parameters by region for each species and, spatial visualization of
current status and data gaps in the life history parameters of SMT species were provided (SMT-Table 2).
This information will be used to assess future research needs and for running Data Limit Models, when
applicable.

SMT-3. Fisheries indicators

Small tunas are exploited mainly by coastal and artisanal fisheries, substantial catches are also made as
target species and as bycatch by purse seine, mid-water trawl (i.e., pelagic fisheries of Mauritania), handline
and small-scale gillnets. Unknown quantities of small tuna also comprise the incidental catches of some
longline fisheries. The increasing importance of fish aggregating device (FAD) fisheries in the eastern
Caribbean and in other areas has improved the efficiency of artisanal fisheries in catching small tunas.
Various species are also caught by the sport and recreational fisheries.

Despite the scarce monitoring of various fishing activities in some areas, all the small tuna fisheries have
high social and economic relevance for most of the coastal countries concerned and for many local
communities, particularly in the Mediterranean Sea, in the Caribbean region and in West Africa.
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SMT-Table 1 shows historical landings of small tunas for the 1990 to 2023 (current as of 21 September
2024). This table does not include species reported as “mixed” or “unidentified”, as was the case in the
previous years, since these categories include large tuna species. Of the total 13 species included in the Small
Tunas Species Group, the seven most important represent about 91% of Task 1 nominal catches between
1950 and 2023. These are: BON (31%), LTA (18%), FRI (13%) KGM (12%), SSM (9%), BLT (5%), and WAH
(4%). In 1980, there was a marked increase in the reported landings compared to previous years, reaching
afirst peak of 145,492 tin 1988 (SMT-Figure 1). Reported landings for the 1989-1995 period decreased to
about 95,900 t in 1995, and then an oscillation in the values in the following years, with a minimum of
69,117 tin 2008 and a maximum of 175,042 t in 2022. The annual trend in the total catches by species are
shown in SMT-Figure 2. Overall trends in the small tuna catch may mask declining trends for individual
species because annual landings are often dominated by the landings of single species. These fluctuations
seem to be related to unreported catches, as these species generally comprise part of the bycatch and are
often discarded, and therefore do not reflect the real catch.

Current estimate of total nominal landings of small tunas in 2023 is 129,931 t. The Committee pointed out
the relative importance of small tuna fisheries in the Mediterranean and the Black Sea, which account for
about 30% of the total small tuna catches (1950 to 2023) in the ICCAT area.

Despite the recent improvements in the statistical information provided to ICCAT by several countries, the
Committee noted that uncertainties remain regarding the accuracy and completeness of reported landings
in all areas. There is a general lack of information on the mortality of these species as bycatch.

However, after the adoption of the SMTYP in 2012, significant historical catches, catch and effort and size
data from the artisanal fisheries in the west of Africa (Cote d’Ivoire, Morocco and Senegal) and from the
Mediterranean Sea (EU-Italy and EU-Spain) were recovered and made available to the Secretariat.

SMT-4. State of the stocks

In 2017, a Productivity and Susceptibility Analysis (PSA) was carried out for the small tuna caught by
longline and purse seine fisheries in the Atlantic. The study found that the top 3 stocks at risk in the Atlantic
Ocean that should deserve most of the managers’ attention were E. alleteratus, A. solandri and S. cavalla.
This first analysis was very important in order to define priority species for stock assessment and biological
data collection. However, this analysis will be improved by considering the five statistical ICCAT areas and
the relevant fishing gears for each stock.

Also, as an initial attempt to provide stock status of the SMT, the lengths distributions and the reference
points obtained from length frequencies for the small tuna species in the Task 2 database, pooled by species,
year and considering the South and North Atlantic are plotted in SMT-Figure 3. To avoid growth
overfishing, catch length compositions should consist of fish at a size at which the highest yield from a
cohort occurs (Lopr). While to avoid recruitment overfishing, catches should comprise almost exclusively
mature individuals (i.e., fish be >L50, the length at which 50% of fish are mature). Two reference points
were used, i.e., Porr and P50, the proportion of individuals in the catch size data that are greater than Lopr
and L50, respectively. However, Lopr is based on a per recruit analysis which ignores recruitment dynamics,
for example the age/size structure and the distribution of a population which all determine productivity
and hence sustainability and the formulation of robust management advice.

These data are re-plotted in SMT-Figure 4 as an example of how they could be used as indicators of growth
and recruitment overfishing. For example, if Lopr is used as a target with a probability of 0.5 and a tolerance
of £0.25 to allow limited fluctuations around the target; then in SMT-Figure 4a green indicated that length
compositions meet this target and red when exceeded. For recruitment overfishing, if 0.6 is used as a limit
for P50, then any catches where less than 40% are mature fish are colored red (SMT-Figure 4b).

The plots show that in most cases poor yield optimization is occurring, but that recruitment overfishing is

not. Although in two cases (WAH in the southern Atlantic and LTA in the North Atlantic) recruitment
overfishing has increased in the recent period.
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In 2018, preliminary results on the implementation of data-limited approaches for small tunas using
simulation testing were provided and improved in 2019, when different approaches for the stock
assessment of Atlantic and Mediterranean small tunas were carried out. Catch-based assessment models
(Depletion Based Stock Reduction Analysis - DBSRA - and Simple Stock Synthesis - SSS) and Length based
models (Length-based Spawning potential ratio - LSPR and Length-based integrated mixed effects model -
LIME) were applied for 10 and 6 stocks, respectively. Also, the integrated assessment LIME, which used
catch and length data, was applied for 6 small tuna stocks. Only LTA in the Southeast and WAH in the North
West would show signs of overfishing for most of the models applied, deserving special attention in the
future (SMT-Table 3).

Catch data are still incomplete for some species, regions and fleets, hampering the use of catch-based
methods. At the moment, length-based methods show a more promising applicability for small tunas,
although representative length distributions are still limited for some stocks. The use of length-based
methods depends on how representative is the length data distribution by stock, since the size data
available in T2SZ comes from different fleets with different gear selectivity. To deal with this issue, the
Group recommended using length-data from all gears combined in order to get a better representation of
the length distribution of the population, assigning equal weight to each fishing gear. It is important for all
CPCs to report size data from all gears in order to get a representation of the length distribution of the entire
population. Other length data, ideally from fishery independent surveys, could complement this information
and improve the assessments.

A data-limited Management Strategy Evaluation (MSE) was also performed as preliminary exercise for WAH
in the Northwest only. The MSE pointed out that management procedures based on catch-based methods
are the most acceptable with respect a variety of performance metrics, while simulations for the
length-based and fishing effort control methods did not present as satisfactory results (SMT-Table 4). The
results from this initial exercise must be interpreted with caution because of considerable uncertainty in
the parametrization of the operating model, which might strongly influence the performance of
management procedures (MP)s.

The Group noted that PSA, Length-based model and, mainly MSE are good options in a data limited
framework and that these approaches should be applied for the stocks which the assessment was not
carried out yet and improve those already conducted when better data is available.

SMT-5. Outlook
There is no projection made by the Committee.

Additional work is being carried out under the SMTYP to address knowledge gaps as regards size data, stock
identification and biological parameters, which are necessary for their assessment.

The Committee notes that the Atlantic Ocean Tropical Tuna Tagging Programme adopted by ICCAT was
successfully tagging LTA, but more WAH should be tagged given that only one individual was recovered.
The Committee also notes the need for an increase in the collection of information on recaptures of tagged
fish by enhancement awareness campaigns, focusing on artisanal fisheries, particularly gillnet, small purse
seine, longline and handline.

SMT-6. Effect of current regulations

There are no ICCAT regulations in effect for small tunas. Several regional and national regulations are in
place.

SMT-7. Management recommendations

The provision of robust management advice by the SCRS relies on accurate reporting of Task 1 and 2 data
and life history parameters. However, due to the nature of small tuna fisheries (i.e., multi-gear,
multi-species, artisanal fisheries, etc.), information on fisheries data is difficult to collect, however proper
monitoring programs should be implemented by the CPCs. Therefore, although the Group has improved in
applying a range of Data-limited models, the robustness still needs to be evaluated before they can be used
to provide management advice to the Commission. Also, although the Group recognize that the use of Data-
Limit models are important for small tunas as the first step for stock assessment, given the importance of
some of species in terms of catches, more robust methods, such as those used for data rich species, should
be applied in a near future, when more complete data are available.
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SMT-Table 1. Estimated catches (t) of small tuna species by area, gear, and flag.
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SMT-Table 2. Three 3 colour classification indicating the missing parameters by species and areas. Grey
squares represent the area where the species does not occur or is not exploited.

) Areas
Species code
MEDI NE SE NW sw
BLF out of range | out of range | out of range Miss Tmax, | Miss Tmax,
E e 8¢ [ 150 and Fmb | T50 and Fmb
BLT miss L50, T50( miss a,b,
and Fmb Lmax Fmb
FRI
Miss T50, Miss Fmb
LTA fmb and T50
Miss T50,
BON !
fmb
BOP Miss Fmb out of range
miss: Linf, K
WAH f L
out of range t0, Tmax, T50
X Miss Fmb
BRS out of range | out of range | out of range and TS0
KGM out of range | out of range | out of range Miss Fmb
SSM out of range | out of range | out of range
CER out of range | out of range | out of range
MAW out of range | out of range
DOL Miss Lmax, Miss Lmax,
T50 and Fmb T50 and Fmb
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SMT-Table 3. Summary of the current state of knowledge on the current stock status for small tunas in the
Atlantic Ocean and the Mediterranean. Results taken from Pons et al, 2019a. Red indicates values below
reference levels (overfished) and green above reference values (not overfished).

Data limited Assessments

Last year assessed Length based Catch based Catch+Length
LBSPR LIME LBSPR DBSRA SSS LIME
Baibbat et
Ponsetal (2019a) al (2019) Pons et al. (2019b)
SPR SPR B/BMSY B/BMSY B/BMSY
LTA_SE 2014-2016
BON_NE 2014-2016
WAH_NW 2014-2016
WAH_NE 2014-2016
BON_Med 2014-2016
LTA_Med 2014-2016
LTA_NW 2014-2016
FRI_SE 2014-2016
FRI_NE 2014-2016
LTA_NE 2014-2016

SMT-Table 4. Summary of the Northwest Atlantic wahoo management strategy evaluation results for
selected MPs using the DLMtool package (Mourato et al., 2019). Color cells coding is used to denote if the
particular MP falls within acceptable performance metric criteria (green - acceptable and red - not
satisfied). Probability of not overfishing (PNOF; F<Fumsy); probability of spawning biomass being higher than
half of spawning biomass at maximum sustainable yield (P50; SB>0.5 SBwmsy); probability of spawning
biomass being higher than spawning biomass at maximum sustainable yield (P100; SB>SBwusy); probability
of average annual variability in yield being lower than 20% (AAVY; Prob. AAVY < 20%); probability of
average yield being higher than half of reference yield (LTY; Prob. Yield > 0.5 Ref. yield). Acceptable
management procedures were defined as those that supported PNOF>70%, P50>90%, P100>70%,
AAVY>50% and LTY>50%.

Management Procedures PNOF P50 P100 AAVY LTY
Length-based methods

LBSPR 0.74 0.93 0.65 0.120 0.86

minlenLopt1 0.75 0.95 0.72 0.110 0.83

matlenlim 0.75 0.96 0.74 0.095 0.81
Catch-based methods

AvC 0.70 0.95 0.76 0.630 0.78

cc1 0.71 0.95 0.76 0.640 0.76

SPMSY 0.81 0.98 0.86 0.110 0.43

DBSRA 0.61 0.98 0.81 0.450 0.74

Fishing effort control methods
curE 0.75 0.93 0.66 0.130 0.85
curE75 0.87 0.97 0.78 0.150 0.80
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Small tunas | Cumulative Task 1 catches by species
180,000

180,000
160,000 | - 160,000
140,000 140000 Species
BLF - Thunnus atlanticus
BLT - Auxis rochei
120,000 120,000 .
BON - Sarda sarda
BOP - Orcynopsis unicolor
—
% 100,000 100,000 BRS - Scomberamorus brasiliensis
E . CER - Scomberomarus regalis
£
g 80.000 80.000 FRI - Auxis thazard
. KGM - Scomberomorus cavalla
. LTA - Euthynnus alletteratus
60,000 60,000

. MAW - Scomberomorus tritor
SSM - Scomberomorus maculatus
40,000 40.000 . WAH - Acanthocybium selandri

20,000 20,000

0+ T T T T T 0
1950 1970 1980 2010 2023
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Year

SMT-Figure 1. Estimated landings (t) of small tunas (combined) in the Atlantic and Mediterranean,
1950-2023. The data for the last three years are incomplete.

a)

BON (Sarda sarda) | Cumulative Task 1 catches by region
100,000
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Stock
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FRI (Auxis thazard) | Cumulative Task 1 catches by region
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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<)

LTA (Euthynnus alletteratus) | Cumulative Task 1 catches by region
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KGM (Scomberomorus cavalla) | Cumulative Task 1 catches by region
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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e)

SSM (Scomberomorus maculatus) | Cumulative Task 1 catches by region
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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g)

BRS (Scomberomorus brasiliensis) | Cumulative Task 1 catches by region
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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SMT-Figure 2. Estimated landings (t) of the major species of small tunas in the Atlantic and Mediterranean,
1950-2023. The data for the last years are incomplete.
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SMT-Figure 3a. Length distributions and reference points by species and Atlantic region for version 4 of
Task 2 size data. The horizontal lines show the reference points i.e. asymptotic length (L), length at 50%
mature (Lsy) and two estimates of the size at which a cohort reaches its maximum biomass (Lorr) and its
proxy (2/3~Ls). The bars show the length distributions, i.e. median, interquartiles (5%, 95%).
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SMT-Figure 3b. Length distributions and reference points by species and Atlantic region for version 4 of
Task 2 size data. The horizontal lines show the reference points i.e. asymtopic length (L)), length at 50%
mature (Lsy) and two estimates of the size at which a cohort reaches its maximum biomass (Lorr) and its
proxy (2/3~Ls). The bars show the length distributions, i.e. median, interquartiles (5%, 95%).
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SMT-Figure 4a. Proportion of length distributions greater than Lopr by species and Atlantic region. 50% is
used as a target reference point and so catches where the proportions of individuals greater than Lopr is
>25% and <75% are coloured green.
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SMT-Figure 4b. Proportion of length distributions less than Lso by species and Atlantic region; 40% is used
as a limit reference point and so when the proportion of individuals less than Lso is >40% is coloured red.
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