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9.12 SWO-AT - Atlantic swordfish

The status of the North and South Atlantic swordfish stocks was assessed in 2022, by means of applying
statistical modelling to the available data up to 2020. Complete information on the data availability and
assessment can be found in the Report of the 2022 ICCAT Atlantic Swordfish Data Preparatory Session
(ICCAT, 2022e) and Report of the 2022 ICCAT Atlantic Swordfish Stock Assessment (ICCAT, 2022f).
Statistics relevant to Atlantic swordfish are included as Appendix 5 to this SCRS Report, and
recommendations pertinent to Atlantic swordfish are presented in Item 18.

The Commission is scheduled to adopt a management procedure (MP) for North Atlantic swordfish in 2024.
As the MP has not yet been chosen, the following text is reflective of stock status and advice as prepared by
the Committee in 2022.

MSE development in 2025 requires that an exceptional circumstances (EC) protocol be developed for the
stock. The Committee will work with Panel 4, as requested, to develop an EC protocol.

SWO-AT-1. Biology

Swordfish (Xiphias gladius) are members of the family Xiphiidae and are in the suborder Perciformes. They
can reach a maximum weight in excess of 500 kg. They are distributed widely in the Atlantic Ocean and
Mediterranean Sea. In the ICCAT Convention area, the management units of swordfish for assessment
purposes are a separate Mediterranean group, and North and South Atlantic groups separated at 5°N.

Swordfish feed on a wide variety of prey including groundfish, pelagic fish, deep-water fish, and
invertebrates. They are believed to feed throughout the water column, and from electronic tagging studies,
undertake extensive diel vertical migrations.

Swordfish mostly spawn in the western warm tropical and subtropical waters throughout the year,
although seasonality has been reported in some of these areas. They are found in the colder temperate
waters during summer and fall months. Young swordfish grow very rapidly, reaching about 140 cm
lower-jaw fork length (LJFL) by age three, but grow slowly thereafter. Females reach a larger maximum size
than males. Tagging studies have shown that some swordfish can live up to 15 years. Swordfish are difficult
to age, but about 50% of females were considered to be mature by age five, at a length of about 180 cm.
However, the most recent information indicates a smaller length and age at maturity.

The analysis of seasonal movement patterns indicate swordfish generally move towards the equator by
winter and return to the temperate foraging grounds in spring and summer. Broader areas of mixing
between some eastern and western areas were also suggested. Results obtained by satellite tags also fully
confirm the previous knowledge that was available from fishery data.

Beginning in 2018, an ICCAT Swordfish Biology Programme, encompassing all three ICCAT stocks, has been
conducting studies on swordfish growth, reproductive biology, and genetic analysis for identification of
stock boundaries and mixing. Since programme inception, 4,712 fish have been sampled for otolith, fin
spines, gonads and other tissues. The three research areas address key uncertainties important for
improving the scientific advice for management of the stocks. Within each of the project areas, important
scientific advances have been made:

- Ageing and growth: standards for ageing spines and otoliths; preliminary work on new growth
models.

- Reproductive biology: standards for classifying reproductive status of swordfish and preliminary
updates to maturity schedules.

- Genetics: identified genetic markers important for stock differentiation; identified key stock
mixing areas in the North-East Atlantic; identified subpopulations within the Mediterranean.

These Swordfish Year Programme (SWOYP) biological studies are ongoing and complementary studies by
CPCs will contribute to addressing uncertainties in future assessments of stock status.
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SWO-AT-2. Fishery indicators

Due to the broad geographical distribution of Atlantic swordfish (SWO-AT-Figure 1) in coastal and offshore
areas (mostly ranging from 502N to 452S), this species is available to a large number of fishing countries.
SWO-AT-Figure 2 shows total estimated catches for North and South Atlantic swordfish. Directed longline
fisheries from Canada, EU-Spain, and the United States have operated since the late 1950s or early 1960s,
and harpoon fisheries have existed at least since the late 1800s. Other directed swordfish fisheries include
fleets from Brazil, EU-Portugal, Morocco, Namibia, and South Africa. The primary bycatch or opportunistic
fisheries that take swordfish are tuna fleets from Chinese Taipei, Japan, Korea (Rep.) and EU-France. The
tuna longline fishery started in 1956 and has operated throughout the Atlantic since then, with substantial
catches of swordfish that are produced as a bycatch of tuna fisheries. The largest proportion of the Atlantic
catches is made using surface-drifting longline. However, many additional gears are used, including
traditional gillnets off the coast of western Africa.

Trends by area (NE vs. NW Atlantic) in the catch per unit effort (CPUE) indexes were consistent with the
seasonal movement patterns observed in the electronic tagging data, as well as in the catches and sex-ratio
distributions. Relationships observed for the eastern Atlantic were opposite to those in the western Atlantic.
This pattern was correlated with the decadal cycling of the Atlantic Multidecadal Oscillation (AMO) as well
as that of the North Atlantic Oscillation (NAO). Including the AMO as a covariate to area specific catchability
within the assessment model helped reduce the conflicting directions of the various CPUE trends. Further
analysis and hypothesis testing was recommended to determine if the relationship was due to a swordfish
temperature preference and change in prey distribution. To support this hypothesis testing the Committee
encouraged a group of swordfish scientists to work towards uniting the available North Atlantic swordfish
CPUE data into a single dataset so that a more refined, area specific CPUE analyses could be conducted.

For both the North and South Atlantic some of the indices of abundance were affected by changes in gear
technology and management that could not be accounted for in the CPUE standardization, and therefore
some indices had to be split into consistent time periods. Recent reports note the emergence of a new gear
(trap lines) with reported high swordfish catchability and low bycatch that warrants the Species Group’s
consideration. The impact of the trap line gear should be evaluated as soon as data are available.

Total Atlantic

Catch reports are considered to be nearly complete for 2023, however, few countries, which typically
represent a small portion of the catch, have not yet reported their 2023 catches and because of unknown
unreported catches, this value should be considered provisional and subject to further revision.

North Atlantic

For the past decade, the North Atlantic estimated catch (landings plus dead discards) has averaged about
10,470 t per year (SWO-AT-Table 1). The catch in 2023 (12,611 t) represents 62% of the 1987 peak in
North Atlantic landings (20,238 t). These reduced landings have been attributed to ICCAT management
measures, a reduction in total longline effort (Taylor et al,, 2020), and shifts in fleet distributions, including
the movement of some vessels in certain years to the South Atlantic (e.g. EU-Spain longline fleet) or out of
the Atlantic. In addition, some fleets, including at least the United States, EU-Spain and EU-Portugal have
changed operating procedures to opportunistically target tuna and/or sharks, taking advantage of market
conditions and higher relative catch rates of these species previously considered as bycatch in some fleets.
Recently, socio-economic factors, and oceanography patterns may have also contributed to the decline in
catch. Task 1 and 2 data coverage is generally good; however, the Committee noted the sparse discarding
data for most CPCs as well as gaps in the catch and effort data for some CPCs.

Available longline CPUE series were evaluated by the Committee and certain indices were identified as
suitable for use in the assessment models (Canada, Chinese Taipei, EU-Portugal, EU-Spain, Japan, Morocco,
and USA). Trends in standardized CPUE series by fleets (with terminal years 2019 or 2020) contributing to
the stock assessment models are shown in SWO-AT-Figure 3. Most of the series have an increasing trend
since the late 1990s but show a decrease or plateau in the more recent years. There have been some recent
changes in United States regulations (such as time-area closures for other species like Atlantic bluefin tuna,
among others) that may have impacted catch rates. The combined index used in the surplus production
models (JABBA, used in this assessment; ASPIC, used as a continuity run) is shown in SWO-AT-Figure 4.
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South Atlantic

The historical trend of catch (landings plus dead discards) can be divided in two periods: until 1980 and
after 1980. The first one is characterized by relatively low catches, generally less than 5,000 t (with an
average value of 1,824 t). After 1980, landings increased continuously up to a peak of 21,931 t in 1995,
levels that are comparable to the peak of North Atlantic harvest (20,238 tin 1987). This increase of landings
was, in part, due to progressive shifts of fishing effort to the South Atlantic, primarily from the North
Atlantic, as well as other waters. Expansion of fishing activities by southern coastal countries, such as Brazil
and Uruguay, also contributed to this increase in catches. The reduction in catch following the peak in 1995
resulted from regulatory changes and was partly due to effort shifting to other oceans and target species. In
2023, the reported catch (8,212 t) was 63% lower than the 1995 reported catch (SWO-AT-Table 1).

Available longline CPUE series for South Atlantic swordfish were evaluated by the Committee for the 2022
stock assessment (ICCAT, 2022f) and certain indices were identified as suitable for use in assessment
models (Brazil, Chinese Taipei, EU-Spain, Japan, South Africa, Uruguay). The available indices are illustrated
in SWO-AT-Figure 5.

Discards

Since 1991, very few fleets have reported dead discards (see SWO-AT-Table 1). The volume of North
Atlantic reported dead discards reached a maximum of 1,138 t in 2000. Recent reported dead discards for
the North Atlantic are significantly lower (101 tin 2021; 71 tin 2022; 75 t in 2023). For the South Atlantic,
the reported discards peaked at 147 tin 2010.In 2021, 2022 and 2023 129t,85t,and 110 t of dead discards
were respectively reported for the South Atlantic. The Committee continued to express concerns due to the
low percentage of fleets that have reported annual dead discards (in t) and in many cases what has been
reported is not scaled to the entire fishery.

SWO-AT-3. State of the stocks
North Atlantic

In 2022, two stock assessment platforms were used to provide estimates of stock status for the North
Atlantic swordfish stock as a basis for management advice. They were a Bayesian surplus production model
(JABBA - Just Another Bayesian Biomass Assessment) and the integrated assessment model Stock Synthesis
(SS).

The Committee noted that the 2022 stock assessment represents a significant improvement in the
characterization of uncertainty of current stock status for North Atlantic swordfish using updated
information and integration of JABBA. The Committee agreed that management advice for North Atlantic
swordfish, including stock status and projections, should be based on JABBA and SS models.

There were important developments to the modelling in 2022. In particular, the SS model provided
estimates of the full weight of dead discards due to the size limit (i.e. reported and unreported) in the
estimation of stock status. This analysis is consistent with the request of the Commission that the SCRS
monitor and analyse the effects of the minimum size limit (Rec. 17-02, paragraph 10). This capacity will also
be useful in future MSE simulations.

Based on the combined results from the two stock assessment model platforms (Stock Synthesis and
JABBA), the North Atlantic swordfish stock biomass was above Busy (median B2o20/Busy = 1.08 and 95% CI
of 0.71 and 1.33) and fishing mortality was below Fusy (median Fzoz20/Fumsy = 0.80 and 95% CI of 0.64 and
1.24) in 2020 (SWO-AT-Figure 6). The median MSY was estimated as 12,819 t with 95% CI of (10,864 t and
15,289 1).
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The joint Kobe phase plot shows that JABBA model results provide wider range of uncertainty than the
Stock Synthesis results. Probabilities of the stock being in each quadrant of the Kobe plot
(SWO-AT-Figure 9) were 63% in the green (not overfished not subject to overfishing), 22% in the yellow
(overfished but not subject to overfishing) and 15% in the red (overfished and subject to overfishing). The
results point to a stock status of not overfished (37% probability of overfished status), with no overfishing
(15% probability of overfishing taking place). The estimate of stock status in 2020 was very similar to the
estimated status from the previous assessment in the terminal year (2015).

South Atlantic

In 2022, two stock assessment platforms were used to assess the South Atlantic swordfish stock. These
were a Bayesian surplus production model (JABBA) and Stock Synthesis. While Stock Synthesis was
explored in 2022, only the JABBA model was used for providing advice.

The Committee acknowledged the progress made to implement a Stock Synthesis model for the South stock
for the first time, but revision of size data and further model development are still required before it can be
fully used for management advice. As such, the Stock Synthesis model was considered preliminary, and the
Committee agreed that stock status estimates and projections for management advice should be done using
only the JABBA model. For the purpose of comparison of model results across platforms only, results from
Stock Synthesis are presented in SWO-AT-Figure 7 to illustrate the overall consistency among models.

Both models were consistent and suggested a decline in stock biomass as the fishing mortality increased in
the 1990s. The final JABBA results estimated that Bzo20 was also below Busy (median = 0.77, 95% Cls = 0.53-
1.13) while F2020 was marginally above Fusy (median = 1.03, 95% CIs = 0.67-1.51) (SWO-AT-Figure 8). The
JABBA’s MSY2020 was estimated to be 11,481 t.

The southern swordfish stock biomass is overfished, and overfishing is occurring. The JABBA base case
assessment indicates a 56% probability that the stock is within the red quadrant of the Kobe plot
(SWO-AT-Figure 10).

SWO-AT-4. Outlook
North Atlantic

Based on the currently available information to the Committee, both the JABBA and Stock Synthesis base
models were projected to the year 2033 under constant total allowable catch (TAC) scenarios of 9,000 to
16,000 t, as well as a zero-catch scenario.

For the projections, catches for 2021 and 2022 are assumed to be constant at 10,476 t (the catch value for
2020 at the time of the assessment). Different levels of constant catch are projected for the period
2023-2033 (SWO-AT-Table 2). The combined Stock Synthesis and JABBA projections show thata 13,200 t
constant catch, which is the current TAC level (Rec. 22-03, extended in Rec. 23-04), will have a 60%
probability of being in green quadrant in 2033. However, given that the estimated MSY (that is inclusive of
dead discards) is 12,819 t and B2o20/Bmsy=1.08, catches above MSY will result in biomass declines over the
projection period (SWO-AT-Figure 11). Under 2021 catch (9,729 t), there was an 84-87% probability of
the stock being in green quadrant by 2033 (SWO-AT-Table 2).

South Atlantic

The 2022 stock assessment’s stock status results are similar to the 2017 stock assessment (ICCAT, 2017h),
but updated information used in the 2022 stock assessment resulted in estimates of a less productive stock
(MSY2020 = 11,481 t; MSY2015 = 14,570 t). Specifically, a new surplus production function associated with a
prior for the intrinsic growth rate was objectively derived using biological information, and updated CPUE
indices.

Results of projections from the 2017 stock assessment indicated that if catches remained below 11,000 t,
there was a 60% chance of the stock falling within the green quadrant by 2020. The average catch for the
period 2016-2020 was 10,125 t, yet the assessment still indicates a 56% probability that the stock is within
the red quadrant in 2020 (SWO-AT-Figure 10). The Committee notes that this apparent inconsistency can
be explained by the lower productivity (see above) of the stock determined in the 2022 stock assessment.
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Projections were conducted for the base case JABBA model under constant TAC scenarios of 6 to
15 thousand tons, as well as a zero-catch scenario (SWO-AT-Figure 12). Projections were implemented in
2023 and catches for 2021 and 2022 were assumed to remain constant (9,826 t) at the average from the
previous three years. Using this three-year average (9,826 t) assumed in the 2022 stock assessment, the
South Atlantic swordfish stock has a 55% probability of being in the green quadrant of the Kobe plot by
2033 (SWO-AT-Table 3).

SWO-AT-5. Effect of current regulations

For the North Atlantic, the most germane recommendations can be found in Rec. 23-04, which replaces
Rec. 22-03 and extends and amends Rec. 17-02. Should an MP be adopted in 2024, it is expected that a new
recommendation would replace these. In the South, relevant recommendations can be found in Rec. 22-04,
modifying Rec. 21-03.

Catch limits

Rec. 17-02 set the TAC for North Atlantic swordfish for 2018 at 13,200 t. This TAC has remained in place for
2024 (Rec. 23-04). The reported catch from 2018-2023 has averaged 10,407 t and has not exceeded the
TAC in any year.

Rec. 17-03 set the TAC for South Atlantic swordfish at 14,000 t for 2018, this TAC was in place from 2018
to 2022 (Rec. 21-03). Rec. 22-04 set the TAC for South Atlantic swordfish at 10,000 t for 2023-2026. The
reported catch from 2018-2023 averaged 9,303 t and did not exceed the enforced TACs in any year.

Minimum size limits (Rec. 17-02)

There are three minimum size options that are applied to the entire Atlantic: 125 cm LJFL/25 kg with a 15%
tolerance (of the number of swordfish per landing); or 119 cm LJFL/15 kg with zero tolerance and
evaluation of the discards; and for dressed fish, cleithrum to keel length of 63 cm.

Since the implementation of the minimum landing sizes in 2000, the proportion of swordfish less than
125 cm LJFL reported in the landings (in numbers) has been generally decreasing in the North Atlantic and
stable in the South. In the North Atlantic, the estimate was 33% in 2000 and decreased to 23% in 2015. In
the South Atlantic the estimate was 18% in 2000, had a maximum of 19% in 2006 and decreased to 13% in
2015. The Committee notes that these estimates are based on low sample sizes, are uncertain and may be
biased. They will remain uncertain until CPCs fully report size samples from the entire catch. A figure of the
estimated absolute biomass and numbers of fish as well as estimated proportions of undersized fish in the
catch that are discarded in the North Atlantic is shown in SWO-AT-Figure 13. The decreasing trend can be
due to a decrease in encounter rate of undersized fish due to changes in fleet behaviour, or a decrease in
recruitment over time, or a combination of both.

The Committee also noted high values of hooking mortality (ranging between 78-88%) on small swordfish
(<125 cm LJFL) by surface longline fisheries targeting swordfish (SWO-AT-Figure 14). The post-release
mortality of specimens discarded alive from commercial fishing gear is unknown. Evaluating other
strategies to reduce fishing mortality on juvenile swordfish will need complete datasets on fishing effort
and size data over the entire Atlantic and should take into account the effects of these strategies on other
species. In view of the Commission objective to reduce fishing mortality on small swordfish, the Committee
therefore recommends that future work should be carried out to determine more precisely the spatial
distribution and magnitude of fishing effort, the size and sex distribution of undersized swordfish in the
Atlantic, using high resolution observer data.

SWO0-AT-6. Management recommendations
North Atlantic
The Committee recommends that the Commission adopt one of the MSE-tested management procedures

(MPs) (see item 19.27 Response to the Commission's request), and that the TAC be set based on that MP for
2025 and beyond.
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SWO-AT-Table 2 from the 2022 stock assessment shows the probabilities of maintaining B>Bwmsy,
maintaining F<Fmsy, and maintaining the stock in the green quadrant of the Kobe plot over a range of TAC
options for North Atlantic swordfish over a period of 10 years. The combined Stock Synthesis and JABBA
projections show that a 13,200 t constant catch, which is the current TAC level (Rec. 23-04), will resultin a
60% probability of being in the green quadrant in 2033 (SWO-AT-Table 2). However, given that the
estimated MSY (that is inclusive of dead discards) is 12,819 t, catches above MSY will result in biomass
declines over the projection period (SWO-AT-Figure 11).

The Committee also recognizes that the above advice does not fully account for removals associated with
the actual mortality of unreported dead and live discards, quota carryovers (15% in the North Atlantic),
quota transfers across the North, and South stock management boundaries nor the total cumulative quota,
which includes catch allocated to “other CPCs” and would fall above the TAC if achieved. The Committee
emphasizes that the importance of this uncertainty be taken into consideration by the Commission when
adopting a TAC.

South Atlantic

SWO-AT-Table 3 shows the probabilities of maintaining B>Bwmsy, maintaining F<Fusy, and maintaining the
stock in the green quadrant of the Kobe plot over a range of TAC options for South Atlantic swordfish over
a period through 2033. The current TAC of 10,000 t (Rec. 22-04) will result in a 52% probability of being in
the green quadrant in 2033 (SWO-AT-Table 3). The reported catch for 2023 was 8,212 t. Catch levels less
than 10,000 t will accelerate rebuilding.

The Committee also recognizes that as was the case for the northern stock, the above advice does not fully
account for removals associated with the mortality of unreported dead and post release mortality of live
discards, quota carryovers (30% in the South Atlantic) nor quota transfers across the North and South stock
management boundaries. The Committee emphasizes the importance of these uncertainties and
recommends that the stock be closely monitored in the upcoming years to confirm rebuilding.

ATLANTIC SWORDFISH SUMMARY TABLE

North Atlantic South Atlantic
Maximum Sustainable Yield 12,819t (10,864 t-15,289 t)! 11,481t (9,793 t-13,265 t)2
Current (2023) TAC 13,200t 10,000t
Current (2023) Yield3 12,611t 8,212t
Yield in last year used in assessment
(2020) 10,668 t 9,020t
Buwmsy (CI) 57,919t (23,666 t-153,156 t)° 74,641t (60,179 t-92,946 t)?
Fmsy 0.15 (0.08-0.23)> 0.15 (0.12-0.19)2
Relative Biomass (Bz020/Bwsy) 1.08 (0.71-1.33)° 0.77 (0.53-1.11)2
Relative Fishing Mortality (F2020/Fmsy) 0.80 (0.64-1.24)5 1.03 (0.67-1.51)2
Stock Status (2020) Overfished: NO Overfished: YES
Overfishing: NO Overfishing: YES
Country-specific TACs Country-specific TACs
Management Measures in Effect Rec. 22-03, amended in Rec. 22-04:
§ Rec. 23-04: Minimum size 125/119 cm LJFL?

Minimum size 125/119 cm LJFL®

1 Median from base case JABBA and Stock Synthesis models; range corresponding to the lowest and highest 95% Cls from the two
models.

2 Median and 95% Cls from base case JABBA model.

3 Provisional and subject to revision.

4Based on catch data available in July 2021 for the stock assessment session.

5Median and 95% quantiles from base case Stock Synthesis and JABBA models.

6 Associated alternatives listed in Rec. 17-02.

7 Associated alternatives listed in Rec. 17-03.
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SWO-Table 1. Estimated catches (t) of swordfish (Xiphias gladius) by area, gear, and flag.
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SWO-AT-Table 2. Joint probabilities of the North Atlantic swordfish stock being below Fwmsy (top,
overfishing not occurring), above Bmsy (middle, not overfished) as well as the joint probability of being
above Bumsy and below Fumsy (bottom, green zone) in a given year for a given catch level based on 30,000
iterations of the MVLN approximation for Stock Synthesis and JABBA MCMC iterations.

Probaility F<Fuysy
TAC [t
Ot
2000t
10000t
11000t
12000t
12500t
12600t
12700t
12800t
12900t
13000t
13100t
13200t
13300t
13400t
13500t
13600t
13700t
13800t
14000t 58% 55% 51% 47% 43% 39% 35% 32% 29% 27% Z5%
15000t 38% 31% 25% 21% 25% 32% 32% 31% 31% 30% 29%,
16000t 2085 15% 12% 11% 10% 10% 10% 9% 2% 9% 9%

Probabil ity B>Bysy
2023

12000t
12500t
12600t
12700t
12800t
12900t
13000t
13100t
13200t
13300t
13400t
13500t
13800t
13700t
13800t

58% 55%
55% 52%
55% 52% 48%
14000t 58%  54% 50% 45% 41%
15000t B9%%  47%  44% 42%  41% 39% 38% 36%
16000t SO%  48%  36%  27%  21% 15% 16% 15% 14%

Probabil ity F<Fuey and ExBuyey

TAC [t
0t
2000t
10000t
11000t
12000t
12500t
12600t
12700t
12800t
12900t
13000t
13100t
13200t
13300t
13400t
13500t
13600t
13700t
13800t
14000t 58% 55% 51% 47% 43% 39% 35% 32% 29% 27% 25%
15000t 38% 31% 25% 21% 22% 32% 30% 29% 27% 26% 25%
16000t 20% 15% 12% 11% 10% 10% 10% 9% 9% 9% 9%
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SWO-AT-Table 3. Estimated projection probabilities (%) for the reference case model for South Atlantic
swordfish. Projection probabilities are provided for F<=Fwmsy (top); B>=Bwusy (middle); F<=Fusy and B>=Bwmsy
(bottom). Stochastic projections were conducted over the period 2023-2033 with a range of fixed TACs
(6,000 - 15,000 t), including a zero catch-scenario. The 2021 and 2022 catches are assumed to be 9,826 t,
which is the mean of the 2018-2020 reported catch.

Probability F<=Fysy

[ 100% %o 100% 100% 100% 100% 100% 100% 100% 100% 100%
6000 LT % 98% 98% 99% 99% 99% 99% 100% 100% 100%
6500 IEFA) 96% 97% 98% 98% 99% 99% 99% 99% 99%

7000 88% % 93% 95% 96% 97% 97% % 98% 98%
7500 89% 91% 93% 94% 95% 5% 96% 97%
8000 86% 88% 90% 91% 2% 93% 94%
8500 82% 84% 85% 88% 89%
9000 81% 83%
9500
9826 46% 50% 53% 56% 58% 60% 62% 64% 65% 67% 68%
10000 43% 47% 49% 52% 54% 57% 59% 60% 62% 64% 65%
10500 35% 38% 40% 42% 44% 46% 48% 49% 50% 52% 53%
11000 29% 31% 32% 33% 35% 36% 37% 38% 39% 40% 40%
11500 23% 24% 25% 25% 26% 27% 27% 28% 28% 29% 29%
12000 18% 18% 19% 19% 19% 19% 19% 20% 20% 20% 20%
12500 13% 14% 14% 14% 14% 14% 14% 13% 13% 13% 13%
13000 11% 10% 10% 10% 10% 10% 9% 9% 9% 9% 9%
13500 8% 8% 7% 7% 7% 6% 6% 6% 6% 6% 5%
14000 6% 6% 5% 5% 5% 4% 4% 4% 4% 3% 3%
14500 5% 4% 4% 3% 3% 3% 3% 2% 2% 2% 2%
15000 4% 3% 3% 2% 2% 2% 2% 2% 1% 1% 1%
Probability B>=Bysy

TAC (1) 2023
0 21%

6000 21%

6500 21%

7000 21%

7500 21%

8000 21%

8500 21%

9000  21% 27% 32% 38% 44% 49% 53% 58% 61% 65% 68%

9500 21% 26% 31% 35% 39% 44% 48% 51% 55% 58% 60%

9826  21% 25% 29% 33% 36% 40% 43% 47% 50% 52% 55%
10000 21%  25% 29% 32% 35% 39% 41% 45% 47% 49% 52%
10500 21% 24% 27% 29% 31% 34% 36% 38% 40% 41% 43%
11000 21% 23% 25% 26% 28% 29% 30% 32% 33% 34% 35%
11500 21% 22% 23% 24% 24% 25% 25% 26% 26% 27% 27%
12000 21% 21% 21% 21% 21% 21% 21% 21% 21% 21% 21%
12500 21% 20% 19% 19% 18% 18% 17% 17% 16% 16% 16%
13000 21% 19% 18% 17% 16% 15% 14% 13% 13% 12% 12%
13500 21% 18% 17% 15% 14% 12% 11% 10% 10% 9% 9%
14000 21% 18% 15% 13% 12% 10% 9% 8% 7% 7% 6%
14500 21% 17% 14% 12% 10% 8% 7% 6% 6% 5% 4%
15000 21% 16% 13% 10% 8% 7% 6% 5% 4% 3% 3%

Probability F<=Fysy and B==Bysy

TAC (1) 2023 2024
0 21% 48% 100% 100% 100% 100%
6000 21% 33% 88% 92%  94%  95%

6500 21%  32% 85% 88% 91%

7000 21% 31% 80% 85%  88%

7500  21%  30% 83%
8000 21% 29%
8500 21%  28%
9000 21% 27% 32% 38% 44% 49% 53% 58% 61% 65% 68%
9500 21% 26% 31% 35% 39% 44% 48% 51% 55% 58% 60%
9826 21% 25% 29% 33% 36% 40% 43% 47% 50% 52% 55%
10000 20% 25% 28% 32% 35% 39% 41% 45% 47% 49% 52%
10500 20% 23% 26% 29% 31% 33% 35% 38% 40% 41% 43%
11000 20% 22% 24% 25% 27% 28% 30% 31% 32% 33% 35%
11500 18% 19% 21% 22% 23% 23% 24% 24% 25% 26% 26%
12000 16% 16% 17% 18% 18% 18% 18% 18% 19% 19% 19%
12500 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13%
13000 10% 10% 10% 10% 9% 9% 9% 9% 9% 9% 8%
13500 8% 8% 7% 7% 7% 6% 6% 6% 6% 5% 5%
14000 6% 6% 5% 5% 5% 4% 4% 4% 4% 3% 3%
14500 5% 4% 4% 3% 3% 3% 3% 2% 2% 2% 2%
15000 4% 3% 3% 2% 2% 2% 2% 2% 1% 1% 1%
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SWO-AT-Figure 1. Geographic distribution of swordfish cumulative catch (t) by gear, in the Convention area, shown
on a decadal scale. The maps are scaled to the maximum catch observed during 1970-2022 (the last decade only
covers 3 years).
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SWO (Northern atlantic stock) | Cumulative Task 1 catches vs. TAC
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SWO-AT-Figure 2. North (top) and South (bottom) Atlantic swordfish catches (t, landings and dead
discards) and TAC (t), for the period 1950-2023. The dotted red lines indicate the TAC.
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éWO-AT-Figure 3. Standardized CPUEs series provided by CPCs for the North Atlantic swordfish for the
base continuity production model. The CPUE series were scaled to their mean for comparison purposes.
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——2022 Index

Scaled CPUE (kg/1000 hooks)

SWO-AT-Figure 4. Standardized combined biomass CPUE index for North Atlantic and 95% confidence
intervals, used in the 2022 stock assessment as the continuity run for the production models.
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SWO-AT-Figure 5. Standardized CPUEs series that were used in the 2022 assessment of South Atlantic
swordfish. Indices that were split (JPN, EU-SPN and CTP) are shown on the top, and the rest (BRA, URU and

ZAF) are shown at the bottom. The CPUE series were scaled to their mean for comparison purposes.
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SWO-AT-Figure 6. Results from the two models used for management advice in the North Atlantic
swordfish assessment: JABBA and Stock Synthesis. Trends in relative biomass (top) and fishing mortality
(bottom). Uncertainty intervals are approximations of 95% credibility intervals.
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SWO-AT-Figure 7. Comparisons of B/Bmsy and F/Fusy between JABBA base case and two SS runs for the
South Atlantic swordfish stock.
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SWO-AT-Figure 8. South Atlantic swordfish biomass and fishing mortality rates relative to MSY levels, from
the JABBA base case model. Grey areas represent 95% credibility intervals.
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0.0 0.5 1.0 15 2.0 25
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SWO-AT-Figure 9. Joint Kobe plot for the Stock Synthesis and the JABBA reference case models for the
North Atlantic swordfish stock. For the Stock Synthesis run, the benchmark is calculated from the
year-specific selectivity and fleet allocations and based on 15000 MVLN iterations for Stock Synthesis and
15000 Markov chain Monte Carlo (MCMC) iterations for JABBA. The blue point shows the median of 30,000
iterations for SSB2020/SSBwmsy or B2o20/Bwmsy and Fz020/Fumsy for the entire iterations from Stock Synthesis and
JABBA. Grey points represent the 2020 estimates of relative fishing mortality and relative spawning stock
biomass for 2020 for each of the 30,000 iterations. The upper graph represents the smoothed frequency
distribution of SSB2020/SSBmsy or B2o20/Bwmsy estimates. The right graph represents the smoothed frequency
distribution of Fz020/Fumsy estimates. The inserted pie graph represents the percentage of each 2020 estimate
that fall in each quadrant of the Kobe plot. All SSB for Stock Synthesis showed the values at the end of years.
The blue dot is the median of the 2020 stock status.
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SWO-AT-Figure 10. Kobe plot for the JABBA reference base case model for South Atlantic swordfish. The
solid blue circle is the estimated median point with the respective uncertainties in the terminal year (2020).
The pie chart represents the probabilities of stock being in the different colour quadrants (red 56%, yellow
36%, green 9%). The blue dot represents the 2020 stock status.
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SWO-AT-Figure 11. Joint projections from Stock Synthesis and JABBA of biomass (or spawning stock biomass)
at 0, 9-16 thousand t constant TACs for the North Atlantic swordfish stock for the period 2023-2033.
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SWO-AT-Figure 12. Median trends of relative biomass (B/Bwsy) for the projected South Atlantic swordfish
stock derived from the JABBA base case model at 0, 6-15 thousand t constant TACs for the period 2023-2033.
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SWO-AT-Figure 13. Estimated total discards due to the minimum size regulation in absolute biomass and
numbers (top row) and in biomass and numbers as a proportion of the catch (bottom row) for years 1992
to 2020, as estimated by Stock Synthesis.
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SWO-AT-Figure 14. Direct observations of at-haulback mortality of fish below the minimum size limit in
four longline fleets operating in the North Atlantic.
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