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9.11 SAI - Sailfish

The most recent stock assessments for East and West sailfish were conducted in the 2023 Atlantic Sailfish
Data Preparatory and Stock Assessment Meeting (ICCAT, 2023b) held in June 2023 using catch data
available to 2021, through a process that included a single meeting for the data preparatory and stock
assessment. The previous stock assessment was conducted in the 2016 Sailfish Stock Assessment Meeting
(ICCAT, 2017b) held in June 2016.

SAI-1. Biology

Sailfish have a mainly pan-tropical distribution in the Atlantic Ocean, with occasional catches reported from
temperate waters. Based on life history information, migration rates, and geographic distribution of catch,
ICCAT has established two management units for sailfish, eastern and western Atlantic stocks
(SAI-Figure 1). However, two recent studies using mitogenome and genome-wide genetics for sailfish
showed measured genetic differences between the Atlantic and the Indo-Pacific areas but not within the
Atlantic, suggesting there is a single panmictic sailfish genetic stock in the Atlantic. The lack of evidence of
a single stock in the current conventional tagging data warrants the need for deployment of electronic tags
throughout the potential mixing range of Atlantic sailfish.

Sailfish are more coastally oriented than other billfish species. Conventional tagging data suggest they move
shorter distances than the other billfish (SAI-Figure 2). Temperature preferences for adult sailfish appear
to be in the range of 25-28°C. Sailfish generally seek out the warmest water available, and electronic tagging
studies indicate that about 96% of darkness, 86% of twilight, and 82% of daylight hours are spent near the
surface (Hoolihan et al, 2011). Vertical habitat use is more complex however, with frequent short duration
excursions to deeper depths in excess of 100 m, with some dives as deep as 350 m.

Sailfish grow rapidly and reach a maximum size of around 160 cm for males and 220 cm for females, with a
mean maximum age of at least 12 years. Estimates of length at 50% maturity (L50) are currently available
for western Atlantic sailfish (146 cm Lower Jaw Fork Length (LJFL) for females and 135 cm LJFL for males);
no values are available for eastern Atlantic sailfish.

Sailfish spawn over a wide area and year around. For the western stock, evidence of spawning has been
detected in the Straits of Florida, and off the Venezuelan, Guyanese, and Surinamese coasts. In the
southwestern Atlantic, spawning has been confirmed off the southern coast of Brazil between 20° and 27°S.
Additional spawning areas occur in the eastern Atlantic off Senegal and Cote d’Ivoire. Timing of spawning
can differ between regions, from the Florida Straits to the areas off Guyana. In the western Atlantic, sailfish
spawn in the second and third quarter of the year, while in the southwestern Atlantic, they spawn during
the austral summer.

SAI-2. Fisheries indicators

Sailfish are targeted by coastal artisanal and recreational fleets and are captured to a lesser extent as
bycatch in longline and purse seine fisheries (SAI-Figure 3). Historically, catches of sailfish were reported
together with spearfish by many longline fleets. In 2009 these catches were separated by the Committee
(SAI-Table 1).

Several standardized CPUE data series were available in 2023 for the Atlantic sailfish stock assessment. For
the eastern Atlantic stock, the indices of abundance used were: Senegal artisanal, Chinese Taipei longline,
Japan longline (early and late), EU-Portugal longline, and EU-Spain longline. For the western Atlantic stock,
the indices used were: Brazilian longline, Chinese Taipei longline, Japanese longline (early and late),
EU-Spain longline, US longline observer, Venezuelan longline, and Venezuelan rod & reel (SAI-Figure 4).
For both stocks, some of the available CPUE time series showed a decreasing trend while others showed an
increasing trend. Therefore, there were clear conflicting trends among the indicators of stock abundance
(SAI-Figure 4).
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East Atlantic

The eastern stock is exploited by surface fisheries, mainly artisanal gillnet and troll, and to a lesser degree
by purse seine, as well as longline and recreational fisheries. The main surface fisheries are carried out by
the artisanal fleets of Cote d’Ivoire, Ghana and Senegal, followed by the industrial scale EU fleets (France
and Spain) in the Gulf of Guinea and the waters of the tropical eastern Atlantic. The main longline fleets are
EU-Spain, Japan, and Chinese Taipei fleets which operate in the central, eastern and western Atlantic. Total
reported landings, increased abruptly after 1973, to peak above 5,000 tin 1975-1976, remaining relatively
high (>2000 t), largely due to the incorporation of artisanal fishing effort by the traditional surface (gillnet
and troll) fisheries (SAI-Table 1; SAI-Figure 3a). A generally decreasing trend in catch is apparent since
2008, mainly due to a decreased catch by the surface fisheries (gillnet and purse seine) (SAI-Figure 3a).
Preliminary Task 1 catches of eastern sailfish in 2023 were 1,293 t, compared to 1,176 t reported for 2022
(SAI-Table 1).

West Atlantic

The western stock is exploited by longline, recreational fisheries, and by artisanal surface fisheries, drift
gillnet and longline. The main longline fleets include Brazil, EU-Spain, Panama, Venezuela and Grenada,
which operate in the western and central Atlantic. The main surface fisheries are carried out by the artisanal
longline fleets of Grenada and Venezuela in the Caribbean Sea and waters of the tropical western Atlantic,
and those artisanal fleets operating around anchored fish aggregating devices (FADs) like those of
Martinique and Guadalupe and the Dominican Republic.

Total reported landings steadily increased since 1960 to peak at 2,060 t in 2002 (SAI-Figure 3b). A steep
decreasing trend of catch is observed from 2005, mainly due to a variable decreased catch by the surface
(artisanal drift-gillnet) fisheries. Preliminary Task 1 catches of western sailfish in 2023 were 1,149 t,
compared to 1,070 t reported for 2022 (SAI-Table 1).

Although there has been progress, historical catches of unclassified billfish continue to be reported to the
Committee, confounding sailfish catch estimates. Catch reports from countries that have historically been
known to land sailfish continue to suffer from gaps and there is increasing ad hoc evidence of unreported
landings in some other countries. These considerations provide support to the idea that the historical catch
of sailfish continues to be underreported. This also seems to be the case in recent times where more and
more fleets encounter sailfish as bycatch or direct targeting.

SAI-3. State of the stocks

Compared to the 2016 Sailfish Stock Assessment (ICCAT, 2017b), during the 2023 assessment further
progress was made on the integration of new data sources, in particular standardized catch rate data, size
data, and modeling approaches. For both stocks (East and West), uncertainty in data inputs and model
configuration continued to be explored through sensitivity analysis. Conflicting trends in the available
CPUEs challenged a clear interpretation of trends in abundance; results were sensitive to CPUEs included
in the model.

East Atlantic

For the SAI-E stock, a single assessment platform was used for the stock assessment; Just Another Bayesian
Biomass Assessment (JABBA), a Bayesian Surplus Production based model. The trajectories of B/Bmsy and
F/Fusy are shown in SAI-Figure 5. The stock was determined to be not overfished with Bzo21/ Busy = 1.83
(1.14 - 2.88), and not undergoing overfishing, with Fz021/ Fusy = 0.362 (0.212-0.585). The Kobe phase plot
shows a typical anti-clockwise trajectory, with the stock status moving from underexploited through a
period of unsustainable fishing to the overexploited phase and then to the recovery phase after a decrease
in fishing mortality. The resultant stock status for 2021 has a 99% probability of being in the green quadrant
of the Kobe phase plot, indicating that the stock is not overfished nor undergoing overfishing
(SAI-Figure 6).
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The Committee recognizes that there has been a substantial change in the stock status compared to the last
stock assessment. This change can mainly be attributed to improved estimates of the life history parameters
for the East sailfish stock. However, other factors may also contribute to this change including, the lack of
some of the indices of abundance from small-scale fisheries (i.e. Cote d'Ivoire and Ghana).

West Atlantic

During the data preparatory and stock assessment meeting, the Committee agreed to combine the results
from both JABBA and Stock Synthesis models to determine stock status and to conduct projections to
estimate the Kobe II Strategic Matrix (K2SM). However, post-meeting examination of the Stock Synthesis
results identified issues with the model solution that could not be addressed in time for the results to be
presented here and included in the management advice. Therefore, the state of the stock for West Atlantic
sailfish is based on the JABBA model runs.

The Bayesian surplus production model JABBA was applied. The trajectories of B/Bwmsy and F/Fusy are
shown in SAI-Figure 7. The stock was determined to be overfished with Bzo21/ Busy = 0.96 (0.59-1.49), but
not undergoing overfishing with F2021/ Fusy = 0.585 (0.364-0.952). The Kobe phase plot shows a typical
anti-clockwise trajectory, with the stock status moving from underexploited through a period of
unsustainable fishing to the overexploited phase and then to the recovery phase after a decrease in fishing
mortality (SAI-Figure 8). The resultant stock status in 2021 for the final model has a 57% probability of
being overfished but not subject to overfishing (i.e. yellow quadrant of the Kobe phase plot). There is a 98%
probability that the stock is not undergoing overfishing.

SAI-4. Outlook
East Atlantic

The Committee conducted JABBA stochastic stock projections for the SAI-E stock with eleven constant catch
scenarios (0; 1,000 - 3,000 t with 250 t interval; 2,336 t MSY level). The annual medians of relative B/Bwmsy
and F/Fusy are provided in SAI-Figure 9. The Kobe II Strategic Matrices (SAI-Table 2) were estimated and
show the probability that overfishing is not occurring (F<= Fusy), the stock is not overfished (B>=Bwsy), and
the joint probability of being in the green quadrant of the Kobe plot (i.e. F<= Fusy and B>= Buwsy).

West Atlantic

The Committee conducted JABBA stochastic stock projections for the western stock also with ten constant
catch scenarios (0; 1,000-2,000 t). The annual medians of relative B/Bmsy and F/Fusy are provided in
SAIl-Figure 10. The Kobe II Strategic Matrices (SAI-Table 3) were estimated and show the probability that
overfishing is not occurring (F<=Fwmsy), the stock is not overfished (B>=Bwmsy), and the joint probability of
being in the green quadrant of the Kobe plot (i.e., F<= Fusy and B>= Busy).

Given the uncertainty projection probabilities should be interpreted with caution for both stocks. The
probabilities of the stock biomass to fall below 20% Bwmsy under different scenarios of constant catch are
presented in SAI-Table 4 and SAI-Table 5 for the East and West sailfish stocks, respectively.

SAI-5. Effect of current regulations

In 2016, the Commission established catch limits for both sailfish stocks (Rec. 16-11) and included several
provisions that would allow the Committee to enhance data collection initiatives to reduce fishing mortality
estimates and overcome data gap issues in all fisheries.

East Atlantic

It was established in Rec. 16-11 that if the total catch harvested in any year exceeds 1,271 t, the Commission

shall review the Recommendation and effectiveness of this. Catches in 2019 (2,244 t), 2021 (1,706 t), and
2023 (1,293 t) did exceed this amount. However, catches in 2022 (1,176 t) were lower.
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West Atlantic

It was established in Rec. 16-11 that if the total catch harvested in any year exceeds 1,030 t, the Commission
shall review the Recommendation and effectiveness of this, the reported catch levels in 2018, 2019, 2020,
2022 and 2023 exceeded this level. However, catches in 2021 (880 t) did not.

In line with other ICCAT conservation measures, some countries have established domestic regulations to
limit the catch of sailfish. Among these regulations are: the requirement of releasing all billfish from longline
vessels, minimum size restrictions, use of circle hooks and catch and release strategies in sport fisheries.

Currently, Rec. 22-12 and four ICCAT Contracting Parties (Brazil, Canada, Mexico, and the United States)
mandate or encourage the use of circle hooks on their pelagic longline fleets. Recent research has
demonstrated that in some longline fisheries, the use of non-offset circle hooks resulted in a reduction of
billfish mortality, while the catch rates of several of the target species remained the same or were greater
than the catch rates observed with the use of conventional ] hooks or offset circle hooks.

SAI-6. Management recommendations

As in the 2016 stock assessment (ICCAT, 2017b), important sources of uncertainty still remain in the
assessments of both the eastern and western stocks. Available abundance indices demonstrate conflicting
trends for both stocks, and the Committee believes that reported catches, including dead discards, are
significantly incomplete and unreported. These important sources of uncertainty should be taken into
consideration by the Commission when adopting management measures. Nevertheless, it should be noted
that there have been some improvements since the last assessment.

East Atlantic

The stock status of SAI-E indicates that the stock is not overfished and not undergoing overfishing. Given
the number of unquantified uncertainties described above, the Commission should consider managing
catch levels that will keep the stock in the green quadrant of the Kobe phase plot with a high probability.

West Atlantic

The Committee noted that while the reported catches in the past few years have been below the estimated
MSY (1,612 t), the stock remains overfished. The Committee believes that the reported catches are
significantly underreported. Given the important uncertainties described above, the Committee
recommends that the results provided in the Kobe II Strategy Matrix be interpreted with extreme caution.
Should the Commission choose to continue setting the catch level at 67% of the current MSY, that value will
be 1,080 t.

ATLANTIC SAILFISH SUMMARY Table

West Atlantic East Atlantic
Maximum Sustainable Yield (MSY) 1,612 (1,357-1,968) t! 2,337 (2,003-2,833) t1
Current Yield (2023) 1,149 t2 1,293 t2
B2021/Bmsy 0.96 (0.59-1.45)1 1.83 (1.14-2.88)!
F2021/Fmsy 0.59 (0.36 - 0.95)! 0.36 (0.21-0.59)1
Overfished Yes (59% prob.)3 No (99% prob.)3
Overfishing No (98% prob.)3 No (100% prob.)3
Management Measures in effect: Rec. 16-11: Limit Atlantic sailfish catches of either

stock to the level of 67% of MSY

195% credibility interval.
2 Current data as of 21 September 2024.
3 As estimated from the Kobe plot probability in each quadrant.
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SAI-Table 1. Estimated catches (t) of Atlantic sailfish (Istiophorus albicans) by area, gear, and flag.
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SAI-Table 2. Kobe 2 Strategic Matrices for the East Atlantic sailfish stock. Top: the probability that
overfishing is not occurring (F<Fusy); middle: the probability that the stock is not overfished (B=Bwusy); and
bottom: the joint probability of being in the green quadrant of the Kobe plot (i.e., F< Fusyand B=Bwsy).

Probaility F<=Fygy
Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

1000
1250
1500
1750
2000
2250
2336
2500
2750
3000

Probability B>=Bysy

Catch (t) 2024
0 100% 100% 100% 100% 100% 100% 100%
1000 99% 9% 99% 99% 99% 100% 100%
1250 99% 9% 99% 9% 99% 99% 99%
1500 98% 98% 98% 98% 98% 98% 98%
1750 97% 97% 97% 97% 96% 96% 95%
2000 97% 96% 95% 94% 93% 92% 91%
2250 95% 93% 92% 90% 88% 86% 84%
2336 95% 92% 90% 88% 85% 83% 81%
2500 94% 91% 87% 84% 80%
2750 92% 87% 82%
3000 89% 83%
Probability F<=Fysy and B>=Bysy
Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 100% 100% 100% 100% 100% 100% 100% 100%
1000 9% 9% 99% 99% 99% 100% 100% 100%
1250 99% 9% 99% 9% 99% 99% 99% 99%
1500 98% 98% 98% 98% 98% 98% 98% 98%
1750 97% 97% 97% 97% 96% 96% 95% 96%
2000 96% 96% 95% 94% 93% 92% 91% 91%

2250 94% 93% 91% 89% 87% 85% 82% 81%
2336 93% 91% 88% 86% 83% 81%

2500 90% 86% 82%

2750 82%

3000
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SAI-Table 3. Kobe II Strategic Matrices for the West Atlantic sailfish stock. Top: the probability that
overfishing is not occurring (F<Fwmsy); middle: the probability that the stock is not overfished (B=Bwusy); and

bottom: the joint probability of being in the green quadrant of the Kobe plot (i.e., F< Fusyand B=Bwsy).

Probaility F<=Fygy

Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
1l 100% 100% 100% 100% 100% 100% 100% 100%
1000 97% 97% 98% 98% 98% 99% 99%
1250 88% 89% 89% 90% 90% 90% 91%
1500 74% 73% 72% 71% 70% 70% 69% 68% 68% 68%
1600 68% 66% 65% 63% 61% 60% 59% 57% 56% 55%
1700 63% 59% 56% 53% 51% 50% 47% 45% 44% 43%
1750  59% 55% 52% 49% 47% 45% 42% 40% 38% 37%
1800 56% 52% 48% 45% 42% 40% 37% 35% 33% 31%
1900 50% 45% 41% 37% 34% 30% 28% 26% 24% 22%
2000 45% 39% 34% 30% 26% 23% 21% 19% 16% 15%
Probability B>=Bysy
Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 68% 99% 100% 100% 100% 100%

1000 68% 75% 87%

89%

91%

92%

93%

94%

1250 68% 71% 74% 76% @ 78% @ 79% " SERVANeVAVAN R
1500 68% 67% 67% 66% 66% 66% 65% 65% 64% 64%
1600 68% 66% 64% 62% 61% 60% 58% 56% 55% 54%
1700, 68% 64% 61% 58% 55% 53% 51% 48% 47% 45%
1750/ 68% 63% 60% 56% 53% 50% 47% 44% 43% 40%
1800/ 68% 62% 58% 53% 50% 47% 44% 40% 38% 36%
1900/ 68% 61% 55% 49% 45% 41% 36% 33% 30% 28%
2000 68% 59% 52% 45% 40% 35% 30% 27% 23% 21%
Probability F<=Fysy and B>=Bysy
Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 68% 99% 100% 100% 100% 100%
1000/ 68% 75% 87% 89% 91% 92% 93% 94%
12500 68% 71% 74% 76% < 78%  79% CHR AR
1500 67% 66% 66% 66% 65% 65% 65% 64% 63% 63%
16000 65% 63% 61% 60% 58% 57% 56% 54% 54% 53%
1700 61% 58% 55% 52% 50% 48% 46% 44% 43% 42%
1750 59% 55% 52% 48% 46% 44% 41% 39% 38% 36%
1800 56% 52% 48% 45% 42% 39% 37% 34% 32% 31%
1900 50% 45% 41% 36% 34% 30% 28% 26% 24% 22%
2000 45% 39% 33% 30% 26% 23% 21% 19% 16% 15%
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SAl-Table 4. Estimated probabilities of the East Atlantic biomass sailfish stock levels being below 20% of
Bmsy during the projection period for a given catch level. It should be noted that the reference chosen, 20%
of biomass that supports MSY, was selected only for informational purposes and is not intended to be a
recommendation by the SCRS as a limited reference point.

Probability of B < 20% of Bysy
Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
1000 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
1250 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
1500 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
1750 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2000 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2250 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%
2336 0% 0% 0% 0% 0% 0% 0% 0% 1% 1%
2500 0% 0% 0% 0% 0% 0% 0% 1% 2% 3%
2750 0% 0% 0% 0% 0% 1% 1% 3% 5% 8%
3000 0% 0% 0% 0% 1% 2% 4% 7% 12% 17%

SAl-Table 5. Estimated probabilities of the West Atlantic biomass sailfish stock levels being below 20% of
Bwmsy during the projection period for a given catch level. It should be noted that the reference chosen, 20%
of biomass that supports MSY, was selected only for informational purposes and is not intended to be a
recommendation by the SCRS as a limited reference point.

Probability of B < 20% of Bysy
Catch (t) 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
0 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
1000 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
1250 0% 0% 0% 0% 0% 0% 1% 1% 1% 1%
1500 0% 0% 0% 1% 2% 2% 3% 4% 6% 7%
1600 0% 0% 0% 1% 2% 4% 5% 8% 10% 12%
1700 0% 0% 1% 2% 4% 6% 9% 12% 15% 18%
1750 0% 0% 1% 2% 4% 7% 11% 14% 18% 22%
1800 0% 0% 1% 2% 5% 9% 13% 17% 21% 25%
1900 0% 0% 1% 3% 7% 12% 18% 23% 29% 35%
2000 0% 0% 1% 5% 10% 17% 24% 31% 38% 44%
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SAl-Figure 1. Geographic distribution of sailfish total catches by decade (last decade only covers 3 years). The
dark line denotes the separation between stocks.
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SAI-Figure 2. Conventional tag returns for Atlantic sailfish. Lines join the locations of release and recapture.
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SAI-Figure 3. Task 1 catches of sailfish for each of the two Atlantic stocks, East and West. In 2017 catch
levels of 1271 t and 1030 t that triggers the review of Rec. 16-11 were implemented, for East and West
stocks, respectively. The dotted red line indicates the landings limit for each stock.
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SAI-Figure 4. Relative abundance indices considered in the assessments of the East and West Atlantic
sailfish stocks. All indices were scaled to the mean of each series prior to graphing.
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SAI-Figure 5. Estimated annual trend for the East Atlantic sailfish stock for B/Bwmsy (upper panel), and
F/Fusy (lower panel) with 95% CI.

F/Fusy
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SAI-Figure 6. Kobe phase plot for the East Atlantic sailfish stock. Solid black dots and solid line indicate the
stock status trajectory, with the blue dot indicating the terminal year (2021), and grey dots are the
interactions for the terminal year with the marginal distributions plotted in the lateral axis.
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SAI-Figure 7. Estimated annual trend for the West Atlantic sailfish stock for B/Bwmsy (upper panel), and
F/Fusy (lower panel) with 95% CI.
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SAI-Figure 8. Kobe phase plot for the West Atlantic sailfish stock. Solid black dots and solid line indicate
the stock status trajectory, with the blue dot indicating the terminal year (2021), and grey dots are the
interactions for the terminal year with the marginal distributions plotted in the lateral axis.
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SAI-Figure 9. Projections for B/Bwmsy and F/Fwmsy for the East Atlantic sailfish stock for various levels of future
constant catch ranging from 1,000-3,000 t, including a zero-catch scenario starting in 2024. The initial catch
for the years 2022-2023 was set to 1,586 t, which is the average catch of the recent three years (2019-2021).
The projections were run until 2033 (10 years).
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SAI-Figure 10. Projections for B/Bmsy and F/Fusy for the West Atlantic sailfish stock for various levels of
future constant catch ranging from 1,000-2,000 t, including a zero-catch scenario starting in 2024. The
initial catch for the years 2022-2023 was set to 1,313 t, which is the geometric mean catch of the recent
three years (2019-2021). The projections were run until 2033 (10 years).
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