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8.8 SWO-ATL-ATLANTIC SWORDFISH

The last assessment for Atlantic swordfish was conducted in 2009 (SCRS/2009/016). Other information relevant
to Atlantic swordfish is presented in the Report of the Sub-Committee on Statistics, included as Appendix 8 to
this SCRS Report, and recommendations pertinent to Atlantic swordfish are presented in Section 15.

SWO-ATL-1. Biology

Swordfish (Xiphias gladius) are members of the family Xiphiidae and are in the suborder Scombroidei. 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. This stock separation
is supported by recent genetic analyses. However, the precise boundaries between stocks are uncertain, and
mixing is expected to be highest at the boundary in the tropical zone. 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 recent 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 LJFL (lower-jaw fork
length) by age three, but grow slowly thereafter. Females grow faster than males and reach a larger maximum
size. 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 180cm. However, the most
recent information indicates a smaller length and age at maturity.

SWO-ATL-2. Fishery indicators

Due to the broad geographical distribution of Atlantic swordfish (SWO ATL-Figure 1) in coastal and off-shore
areas (mostly ranging from 50°N to 45°S), this species is available to a large number of fishing countries (SWO
ATL-Figure 2). 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, Morocco, Namibia, EU-Portugal, South Africa, Uruguay, and
Venezuela. The primary by-catch or opportunistic fisheries that take swordfish are tuna fleets from Chinese
Taipei, Japan, Korea 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 by-catch 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.

Total Atlantic

The total Atlantic estimated catch (landings plus dead discards) of swordfish (North and South, including
reported dead discards) in 2009 (25,103 t) represented a slight increase from that in 2008 (23,551 t). As a small
number of countries have not yet reported their 2009 catches and because of unknown unreported catches, this
value should be considered provisional and subject to further revision.

In an effort to quantify possible unreported catches in the Convention area during the 2009 stock assessment, the
ICCAT Statistical Document data base was examined. The use of this information was complicated because of
the lack of conversions factors available for products such as loin, fillet, and gilled/gutted swordfish. The
comparison between the swordfish Statistical Document System (s.SDS) data from 2003 through 2007 and the
reported Task I by flag indicates that Task I catches might not represent the total landed catch of Convention
area swordfish, although the extent to which this occurs was highly uncertain. The largest discrepancy between
the data sources is for flags with an unknown area of capture, and amounts to nearly 21,000 t over the 2003-2007
time period. Considering only the s.SDS data classified as coming from the Convention area, the discrepancy
amounts to an estimate of less than 1,000 t over the time period. The comparison implies that international trade
of Convention Area landed swordfish might represent less than 13% of the landed catch recorded in Task I and
that a surprisingly low number of Contracting Parties engage in export of Convention area swordfish.
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North Atlantic

For the past decade, the North Atlantic estimated catch (landings plus dead discards) has averaged about 11,332 t
per year (SWO-ATL-Table 1 and SWO-ATL-Figure 3). The catch in 2009 (12,655 t) represents a 37%
decrease since the 1987 peak in North Atlantic landings (20,236 t). These reduced landings have been attributed
to ICCAT regulatory recommendations and shifts in fleet distributions, including the movement of some vessels
in certain years to the South Atlantic or out of the Atlantic. In addition, some fleets, including at least the United
States, EU-Spain, EU-Portugal and Canada, 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 by-catch in some fleets. Recently, socio-economic factors may have also contributed to the decline
in catch.

Trends in nominal catch rates by fleets contributing to the production model are shown in SWO-ATL-Figure 4.
Most of the series have an increasing trend since the late 1990s, but the U.S. catch rates remained relatively flat.
There have been some recent changes in United States regulations that may have impacted catch rates, but these
effects remain unknown.

The 2010 Swordfish Species Group reviewed new information from Canada, which updated its nominal catch
rate series for the pelagic longline fishery (SCRS/2010/139). The nominal CPUE increased from 2008 to 2009,
continuing the increasing trend that commenced in 1996. The Group agreed with the authors’ view that more
work was needed to reflect changes in management and targeting practices. It was suggested that since the
switch from a competitive fishery to an Individual Transferable Quota based-system occurred in 2002, sufficient
time has passed to consider breaking the time series into two, reflecting the two periods of contrasting
management approaches.

The most frequently occurring ages in the catch include ages 2 and 3 (SWO-ATL-Figure 5). There are reports
of increasing average size of the catch in some North Atlantic fisheries, including United States and Canada.

South Atlantic

The historical trend of catch (landings plus dead discards) can be divided in two periods: before and after 1980.
The first one is characterized by relatively low catches, generally less than 5,000 t (with an average value of
2,300 t). After 1980, landings increased continuously up to a peak of 21,930 t in 1995, levels that are comparable
to the peak of North Atlantic harvest (20,236 t). 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 regulations and partly due to a shift to
other oceans and target species. In 2009, the 12,448 t reported catches were about 44% lower than the 1995
reported level (SWO-ATL-Figure 3).

The SCRS noted that there was a considerable decline in the magnitude of the catch by Namibia in 2009
compared with 2008 (25 and 518 t, respectively) that appeared inconsistent with recent developments in
capacity. Namibian authorities will be contacted with a request for an explanation for this apparent anomaly.

As observed in the 2006 assessment, the CPUE trend from targeted and non-targeted fisheries show different
trends and high variability which indicates that at least some are not depicting trends in the abundances of the
stock (SWO-ATL-Figure 6). It was noted that there was little overlap in fishing area and strategies between the
by-catch and targeted fleets used for estimating CPUE pattern, and therefore the by-catch and targeted fisheries
CPUE trends could be tracking different components of the population.

Discards
Since 1991, several fleets have reported dead discards (see SWO-ATL-Table 1). The volume of Atlantic-wide

reported discards since then has ranged from 151 t to 1,139 t per year. Reported annual dead discards have been
declining in recent years.
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SWO-ATL-3. State of the stocks
North Atlantic

Results from the base case production model are shown in SWO-ATL-Figure 7. The estimated relative biomass
trend shows a consistent increase since 2000. The current results indicate that the stock is at or above Bysy. The
relative trend in fishing mortality shows that the level of fishing peak in 1995, followed by a decrease until 2002,
followed by small increase in the 2003-2005 period and downward trend since then. Fishing mortality has been
below Fysy since 2005. The results suggest that there is greater than 50% probability that the stock is at or above
Buwsy, and thus the Commission’s rebuilding objective [Rec. 99-02] has been achieved (SWO-ATL-Figure 8).
However, it is important to note that since 2003 the catches have been below the TAC’s greatly increasing the
chances for a fast recovery. Overall, the stock was estimated to be somewhat less productive than the previous
assessment, with the intrinsic rate of increase, r, estimated at 0.44 compared to 0.49 in 2006.

Other analyses conducted by the SCRS (Bayesian surplus production modeling, and Virtual Population
Analyses) generally support the results described for the base case surplus production model above.

South Atlantic

The results of the base case production model indicated that there were conflicting signals for several of the
indices used. The model estimated overall index was relatively stable until the early 1980s when it started
declining until the late 1990’s and it reversed that trend about 2003. Estimated relative fishing mortality
(Fo008/Fmsy) was 0.75 indicating that the stock is not being overexploited. Estimated relative biomass
(B200o/Bmsy) was 1.04 (SWO-ATL-Figure 9), indicating that the stock was not overexploited.

Because of the high level of uncertainty associated with the south Atlantic production models results, the SCRS
conducted catch-only modeling analysis, including two explorations using different assumptions concerning the
intrinsic rate of population increase. The distribution for MSY was skewed for both runs (SWO-ATL-Figure
10). The median of MSY estimated for RUN 1 was 18,130 t and for RUN 2 was 17,934 t. SWO-ATL-Figure 11
summarizes recent stock status, as determined from the catch-only model.

SWO-ATL-4. Outlook
North Atlantic

The base production model was projected to the year 2018 under constant TAC scenarios of 10, 11, 12, 13, 14
and 15 thousand tones. Catch in year 2009 was assumed to be the average of the last three years (2006-08)
(11,515 t). The actual reported landings in 2009 were 12,655 t. Median trajectories for biomass and fishing
mortality rate for all of the future TAC scenarios are plotted in SWO-ATL-Figure 12.

Future TACs above MSY are projected to result in 50% or lower probabilities of the stock biomass remaining
above Bysy over the next decade (SWO-ATL-Figure 13) as the resulting probability of F exceeding Fysy for
these scenarios would trend above 50% over time. A TAC of 13,000 t would provide approximately a 75%
probability of maintaining the stock at a level consistent with the Convention objective over the next decade.

South Atlantic

Projections for the base case production model were performed for catch levels from 10,000 t to 16,000 t by
increments of 1,000 t for 2010-2020. For 2009, all projection scenarios assumed a catch equal to the average
catch for 2006-2008 (13,658 t). SWO-ATL-Figure 14 shows the results of the projections. Because the SCRS
considers that the production model estimated benchmarks are poorly estimated, the projections are shown as
biomass changes rather than relative biomass. In general, catches of 14,000 t or less will result in increases in the
biomass of the stock; catches on the order of 15,000 will maintain the biomass of the stock at approximately
stable levels during the period projected. Catches on the order of 16,000 t or more will result in biomass
decrease. The current TAC is 17,000 t.

For the catch only model projections, constant catch scenarios were evaluated ranging from 10,000 to 17,000 t,
incremented by 1,000 t for a period of 10 years. For 2009, all projection scenarios assumed a catch equal to the

average catch for 2006-2008 (13,658 t). In general, catches of 15,000 t will result in the biomasses being higher
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than Bysy 80% of the time. SWO-ATL-Figure 15 summarizes the probability of B>Bygy and F<Fygy for the
constant catch scenarios indicated over time. Catches on the order of 17,000 will result in a probability of 0.67 of
the biomass being above Bysy in ten years.

SWO-ATL-S. Effects of current regulations

In 2006, the Committee provided information on the effectiveness of existing minimum size regulations. New
catch regulations were implemented on the basis of Rec. 06-02, which entered into effect in 2007 (Rec. 08-02
extended the provisions of Rec. 06-02 to include 2009). Finally, Rec. 09-02 came into effect in 2010 and
extended most of the provisions of Rec. 06-02 for one year only.

Catch limits

The total allowable catch in the North Atlantic during the 2007 to 2009 period was 14,000 t per year. The
reported catch during that period averaged 12,096 t and did not exceed the TAC in any year. Reports for 2009
are considered provisional and subject to change.

The total allowable catch in the South Atlantic for the years 2007 through 2009 was 17,000 t. The reported catch
during that period averaged 13,455 t, and did not exceed the TAC in any year. Reports for 2009 are considered
provisional and subject to change.

Minimum size limits

There are two minimum size options that are applied to the entire Atlantic: 125 cm LIFL with a 15% tolerance,
or 119 cm LJFL with zero tolerance and evaluation of the discards.

For the 2006-2008 period, the estimate of the percentage of swordfish reported landed (throughout the Atlantic)
less than 125 cm LJFL was about 24% (in number) overall for all nations fishing in the Atlantic (28% in the
northern stock and 20% in southern stock). If this calculation is made using reported landings plus estimated
dead discards, then the percentage less than 125 cm LIFL would be of the same order given the relatively small
amount of discards reported. These estimates are based on the overall catch at size, which have high levels of
substitutions for a significant portion of the total catch.

Other implications

The Committee is concerned that in some cases national regulations have resulted in the unreported discarding of
swordfish caught in the North stock and, to a certain extent, could have influenced similar behavior of the fleet
that fishes the South Atlantic swordfish stock. The Committee considers that these regulations may have had a
detrimental effect on the availability and consistency of scientific data on catches, sizes and CPUE indices of the
Atlantic fleet. The Committee expressed its serious concern over this limitation on data for future assessments.

SWO-ATL-6. Management recommendations
North Atlantic

Consistent with the goal of the Commission’s swordfish rebuilding plan [Rec. 96-02], in order to maintain the
northern Atlantic swordfish stock at a level that could produce MSY, with greater than 50% probability, the
Committee recommended reducing catch limits allowed by Rec. 06-02 (15,345 t) to no more than 13,700 t,
which reflects the current best estimate of maximum yield that could be harvested from the population under
existing environmental and fishery conditions. Should the Commission wish to have greater assurance that future
biomass would be at or above Bysy while maintaining F at or below Fysy, the Commission should select a lower
annual TAC, depending on the degree of precaution the Commission chooses to apply in management.

The Committee noted that allowable catch levels agreed in [Recs. 06-02 and 08-02] exceeded scientific

recommendations. The successful rebuilding of this stock could have been compromised if recent catches had
been higher than realized.
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South Atlantic

Until sufficiently more research has been conducted to reduce the high uncertainty in stock status evaluations for
the southern Atlantic swordfish stock, the Committee emphasizes that annual catch should not exceed the
provisionally estimated MSY (15,000). Considering the unquantified uncertainties and the conflicting indications
for the stock, the Committee recommends a more precautionary Fishery Management approach, to limit catches
to the recent average level (~15,000 t), which are expected to maintain the catch rates at about their current level.
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ATLANTIC SWORDFISH SUMMARY

North Atlantic South Atlantic
Maximum Sustainable Yield' 13,730 t (13,020-14,182)° ~15,000 t
Current (2009) TAC 14,000 t 15,000 t
Current (2009) Yield? 12,655t 12,448 t
Yield in last year used in assessment (2008) 11,188 £ 12,363 t°
Busy 61,860 (53,280-91,627) 47,700
Fumsy 0.22 (0.14-0.27) 0.31

Relative Biomass (BZOO‘J/BMSY)
Relative Fishing Mortality (Fz()og/FMSYl)

Stock Status

1.05 (0.94-1.24)
0.76 (0.67-0.96)
Overfished: NO
Overfishing: NO

1.04 (0.82-1.22)
0.75 (0.60-1.01)
Overfished: NO
Overfishing: NO

Country-specific TACs [Recs. 06-  Country-specific TACs
02, 08-02 and 09-02]; [Rec. 06-03 and 09-03];
Management Measures in Effect:
125/119cm LIFL minimum size 125/119¢m LJFL minimum
size

' Base Case production model (Logistic) results based on catch data 1950-2008.

2 Provisional and subject to revision.

80% bias corrected confidence intervals are shown.

Provisional and preliminary, based on production model results that included catch data from 1970-2008.

v

As of September 29, 2010.
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SWO-ATL-Figure 1. Geographic distribution of swordfish cumulative catch (t) by gear, in the Convention area,
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shown on a decadal scale. The more contemporary period (2000 to 2008) is shown on the bottom right.
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SWO-ATL-Figure 2. North and South Atlantic swordfish catch (t) by flag.
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SWO-ATL-Figure 3. Swordfish reported catches (t) for North and South Atlantic, for the period 1950-2009 and the
corresponding TAC.
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SWO-ATL-Figure 4. North Atlantic swordfish scaled nominal catch rate series used as input in the combined index
of the base production model.
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SWO-ATL-Figure 5. North Atlantic swordfish, catch at age (numbers) converted from catch at size. The area of the
filled circle shows the proportional catch at age. Note: Age 5 is a plus group.
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SWO-ATL-Figure 6. South Atlantic swordfish, standardized CPUE series for the production model (ASPIC) for
characterizing the status of southern Atlantic swordfish (Scaled relative to mean of overlap).The series for Uruguay
was treated as two series.
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SWO-ATL-Figure 7. North Atlantic swordfish, biomass, fishing mortality and relative ratio trends for the base
production model. The solid lines represent point estimates and broken lines represent estimated 80% bias corrected
confidence intervals.

Phase Plot

B2009/BMSY

SWO-ATL-Figure 8. Summary figure of the current northern Atlantic swordfish stock status which includes
different representation of the bootstraps results of the base ASPIC model: percentage, phase-plots (marked dot
corresponds to the deterministic result) and stock status trajectories for the period 1950-2008. The x-axis represents
relative biomass, and the y-axis relative exploitation rate.
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SWO-ATL Figure 9. South Atlantic, relative biomass (B/Bysy) and relative fishing mortality (F/Fysy) trajectories
estimated by the base case production model.
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SWO-ATL-Figure 10. Posterior probability density estimates of MSY for South Atlantic swordfish from the catch-
only model fitted to catch data from 1950 to 2009. Run 1 and 2 refer to two scenarios with different assumptions for
the intrinsic rate of population increase.
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SWO-ATL-Figure 11. Summary figure of the current southern Atlantic swordfish stock status which includes the
level of uncertainty on the knowledge of the state of the stock. Conditioned only on the catches, the model estimated
a probability of 0.78 that the stock is not overfished and it is not undergoing overfishing.
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SWO-ATL-Figure 12. Projections of median relative North Atlantic swordfish stock biomass and F from the base
ASPIC model under different constant catch scenarios (10\15 thousand tons) North Atlantic swordfish stock.
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SWO-ATL-Figure 13. North Atlantic swordfish, probability contours of B>Bysy and F<Fysy for the constant catch
scenarios indicated over time. Red areas represent probabilities less than 50%, yellow from 50-75%, and green above
75%. The 90™, 75", 60™, and 50™ probability contours are also depicted.
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SWO-ATL-Figure 14. South Atlantic, projected biomass levels under various catch scenarios. The bottom panel
provides the details of the projections over a reduced time interval.
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SWO-ATL-Figure 15. South Atlantic swordfish, probability contours of B>Bysy and F<Fysy (from the catch only
model, both runs combined) for the constant catch scenarios indicated over time. Yellow areas represent probabilities
from 50-75%, and green above 75%. The 90th, 75th, probability contours are also depicted. No probabilities were

below 50%.
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