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EXECUTIVE SUMMARY BFT #7 \/

8.5 BFT - ATLANTIC BLUEFIN TUNA

The SCRS conducted a comprehensive assessment of bluefin tuna in the Atlantic and the Mediterranean in 2010.
In the assessment, the available data included catch, effort and size statistics through 2009. As previously
discussed, there are considerable data limitations for the eastern stock up to 2007. While data reporting for the
eastern and Mediterranean fisheries has substantially improved since 2008 and some historical statistical data
have been recovered, most of the data limitations that have plagued previous assessments remain and new
approaches will be required in order to improve the scientific advice the Committee can offer.

The Atlantic-wide Bluefin Tuna Research Program (GBYP) research plan outlined the research necessary for
improving the scientific advice that the Committee provides to the Commission. This plan was presented to and
approved by the Commission and the GBYP was started in 2010. The Committee continues to strongly and
unanimously support the GBYP, and welcomes the Commission’s continued commitment to the Program. In the
absence of such a significant and sustained effort, it remains highly unlikely that the Committee will improve its
scientific diagnosis and management advice in the foreseeable future.

BFT-1. Biology

Atlantic bluefin tuna (BFT) mainly live in the pelagic ecosystem of the entire North Atlantic and its adjacent
seas, primarily the Mediterranean Sea. Bluefin tuna has a wide geographical distribution and is one of the only
large pelagic fish living permanently in temperate Atlantic waters (BFT-Figure 1). Archival tagging and
tracking information confirmed that bluefin tuna can sustain cold as well as warm temperatures while
maintaining a stable internal body temperature. Until recently, it was assumed that bluefin tuna preferentially
occupy the surface and subsurface waters of the coastal and open-sea areas, but archival tagging and ultrasonic
telemetry data indicate that bluefin tuna frequently dive to depths of 500m to 1,000m. Bluefin tuna is also a
highly migratory species that seems to display a homing behavior and spawning site fidelity in both the
Mediterranean Sea and Gulf of Mexico, which constitute the two main spawning areas being clearly identified
today. Less is known about feeding migrations within the Mediterranean and the North Atlantic, but results from
electronic tagging indicated that bluefin tuna movement patterns vary considerably between individuals, years
and areas. The appearance and disappearance of important past fisheries further suggest that important changes
in the spatial dynamics of bluefin tuna may also have resulted from interactions between biological factors,
environmental variations and fishing. Although the Atlantic bluefin tuna population is managed as two stocks,
conventionally separated by the 45°W meridian, its population structure remains poorly understood and needs to
be further investigated. Recent genetic and microchemistry studies as well as work based on historical fisheries
tend to indicate that the bluefin tuna population structure is complex.

Currently, bluefin tuna is assumed to mature at approximately 25 kg (age 4) in the Mediterranean and at
approximately 145 kg (age 9) in the Gulf of Mexico. Juvenile and adult bluefin tuna are opportunistic feeders (as
are most predators). However, in general, juveniles feed on crustaceans, fish and cephalopods, while adults
primarily feed on fish such as herring, anchovy, sand lance, sardine, sprat, bluefish and mackerel. Juvenile
growth is rapid for a teleost fish (about 30cm/year), but slower than other tuna and billfish species. Fish born in
June attain a length of about 30-40cm long and a weight of about 1 kg by October. After one year, fish reach
about 4 kg and 60cm long. Growth in length tends to be lower for adults than juveniles, but growth in weight
increases. At 10 years old, a bluefin tuna is about 200 cm and 170 kg and reaches about 270 cm and 400 kg at 20
years. Bluefin tuna is a long lived species, with a lifespan of about 40 years, as indicated by recent studies from
radiocarbon deposition.

The information on natal origin derived from otolith microchemistry received by the SCRS, which was based on
limited samples, indicated that the contribution of eastern origin fish to the western fisheries decreases with size
(i.e. up to 62% for fish in the 69-119 cm size class, but negligible for fish greater than 250 cm). In contrast, other
western fisheries supported by the largest size classes had minimal or no eastern component in the catch.
However, there remains considerable uncertainty and therefore additional samples are needed to improve our
understanding of the relative contribution of the two stocks to the different fisheries over time. An issue that can
hardly be resolved without better understanding of Atlantic bluefin tuna population structure.

In 2009, the SCRS received considerable new information on maturity, growth, and the spatial dynamics of
Atlantic and Mediterranean bluefin (see SCRS/2009/192). Following key developments are summarized below.

The SCRS had extensive discussions concerning the choice of maturity schedules for both the eastern and
western stocks. Uncertainty in age at maturity remained a significant issue for the stock assessment, and obliged
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the Group to consider alternative scenarios during their modeling work. Improving current understanding of the
maturity schedules for bluefin tuna should be a priority area for research within the GBYP and other
collaborative research programs with the SCRS.

The SCRS implemented a new growth curve for western stock that was derived from advanced analytical
techniques. The adoption of the new growth curve that is nearly identical to that for the eastern stock has resulted
in significant changes to some of the benchmark for the western stock and consequently management advice. For
the Eastern Atlantic and Mediterranean stock, new information indicated that for farming operations, when
applying the weight gain rates adopted by SCRS in 2009, the back calculated fish weights at initial capture
seemed to show unrealistic size distributions, in that more fish of a smaller size are calculated as having been
caught than would be expected given existing controls.

The SCRS also received several contributions related to electronic tagging within the Eastern Atlantic and
Mediterranean stock. While most of the new studies are reporting work in progress, the new information appears
to indicate a greater level of complexity in the migratory patterns of the eastern fish than was previously
understood, as a significant fraction of the eastern fish (juveniles and spawners) seem to stay within the
Mediterranean all year long.

BFTE-2. Fishery trends and indicators — East Atlantic and Mediterranean

It is very well known that introduction of fattening and farming activities into the Mediterranean in 1997 and
good market conditions resulted in rapid changes in the Mediterranean fisheries for bluefin tuna mainly due to
increasing purse seine catches. In the last few years, nearly all of the declared Mediterranean bluefin fishery
production was exported overseas. Declared catches in the East Atlantic and Mediterranean reached a peak of
over 50,000 t in 1996 and, then decreased substantially, stabilizing around TAC levels established by ICCAT for
the most recent period (BFT-Table 1 and BFTE-Figure 1). Both the increase and the subsequent decrease in
declared production occurred mainly for the Mediterranean (BFTE-Figure 1). For 2006-2009, declared catch
was, at the time of the meeting, 30,689 t, 34,516 t, 24,057 t and 20,228 t for the East Atlantic and Mediterranean,
of which 23,154 t, 26,479 t, 16,409 t and 13,527 t were declared for the Mediterranean for those same years
(BFT-Table 1).

Information available has demonstrated that catches of bluefin tuna from the East Atlantic and Mediterranean
were seriously under-reported between the mid-1990s through 2007. The Committee views this lack of
compliance with TAC and underreporting of the catch as having undermined conservation of the stock. The
Committee has estimated that realized catches during this period could have been on the order of 50,000 t to
61,000 t per year based on the number of vessels operating in the Mediterranean Sea and their respective catch
rates. Estimates for 2008 and 2009 using updated vessel capacity and performance statistics from the various
reports submitted to ICCAT under [Rec. 08-05] results in estimates that are significantly lower than the
corresponding reported Task I data (see Bluefin tuna Data Preparatory Meeting). Although care is needed
considering estimates of catch using these capacity measures, the Committee's interpretation is that a substantial
decrease in the catch occurred in the eastern Atlantic and Mediterranean Sea in 2008 and 2009.

Available indicators from small fish fisheries in the Bay of Biscay did not show any clear trend since the mid-
1970s (BFTE-Figure 2). This result is not particularly surprising because of strong inter-annual variation in year
class strength. However, aerial survey results conducted in 2009 indicated a higher abundance or higher
concentration of small bluefin in the northwestern Mediterranean than found in surveys conducted in 2000-2003.
Indicators from Japanese longliners and Spanish and Moroccan traps targeting large fish (spawners) in the East
Atlantic and the Mediterranean Sea displayed a recent increase after a general decline since the mid-1970s
(BFTE-Figure 2). Indicators from longliners targeting medium to large fish in the northeast Atlantic were
available since 1990 and showed an increasing trend in the recent years (BFTE-Figure 2). This index becomes
more valuable since the major part of Japanese catch come from this fishing ground in recent years, while the
activities of longliners in the East Atlantic (south of 40°N) and Mediterranean Sea were reduced. Two historical
indicators before 1980 in the Bay of Biscay were also available. The Group recognized that the recent
compliance to the regulatory measures affect significantly the CPUE values (e.g. Spanish baitboat and Japanese
longline indices) through the change of operational pattern and target sizes. Recent tendency in indicators are
likely to reflect positive outcomes from recent management measures. However, the Committee found it difficult
to derive any clear conclusion from fisheries indicators over such a short period after the implementation of new
regulations and in the absence of more precise information about the catch composition, effort and spatial
distribution of the purse seine fisheries. Fisheries-independent indicators (scientific surveys) and a large scale
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tagging program are needed to provide more reliable stock status indicators. The Committee reaffirmed the
importance of pursuing these research elements under the now-funded GBYP.

BFTE-3. State of the stock

In spite of improvements in the data quantity and quality for the past few years, there remain considerable data
limitations for the 2010 assessment of the stock. These included poor temporal and spatial coverage for detailed
size and catch-effort statistics for many fisheries, especially in the Mediterranean. Substantial under-reporting of
total catches was also evident, especially during 1998-2007. Nevertheless, the Committee assessed the stock in
2010 as requested by the Commission mainly applying the methodologies and hypotheses adopted by the
Committee in previous assessments and further tried alternative approaches. The Committee believes that while
substantial improvements can be made for in catch and effort statistics into the future, it appears unlikely that
such substantial improvements can be made regarding historical fishery performance. Because of this, the
Committee believes that assessment methodologies applied in the past must be modified to better accommodate
the substantial uncertainties in the historical total catch, catch-at-age and effort data from the main fleets
harvesting bluefin. This process has been initiated, but will require at least three years to complete in terms of
robustness testing of the methodologies envisioned. The Commission should take this into account in
establishing management controls (cf. a TAC for three years). Furthermore, any change in exploitation or
management will take several years to have a detectable effect on the biomass because bluefin tuna is a long
lived species and our ability to quantify recent management impacts on stock status are limited due to variability
in stock status indicators in the most recent years.

The assessment results upon which the Committee's main advice is provided indicated that the spawning stock
biomass (SSB) had been mostly declining since the 1970s. The recent SSB tendency has shown signs of
increase/stabilization in some runs while it continues to decline for others, depending on the models
specifications and data used (see BFT detailed report, BFTE-Figure 3). Trend in fishing mortality (F) displayed
a continuous increase over the time period for the younger ages (ages 2-5) while for oldest fish (ages 10+) it had
been decreasing during the first 2 decades and then rapidly increased during the 1990s. Fishing mortalities have
declined on the oldest fish in recent years, but these for younger (ages 2-5) are more uncertain and display higher
variability (BFTE-Figure 3). General trends in F or N were not strongly affected by the historical catches
assumptions (i.e. reported versus inflated), except in recent years. These analyses indicated that recent (2007-
2009) SSB is about 57% of the highest estimated SSB levels (1957-1959). Recent recruitment levels remain very
uncertain due to the lack of information about incoming year class strength and high variability in the indicators
used to track recruitment and the low recent catches of fish less than the minimum size. The absolute values
estimated for F and SSB remained sensitive to the assumptions of the analysis and could lead to a different
perception in the whole trend in SSB. However, it is noteworthy that the historical Fs for older fish were
consistent between different types of models which made use of different assumptions. For the years 1995-2007,
Fs for older fish are also consistent with a shift in targeting towards larger individuals destined for fattening
and/or farming.

Estimates of current stock status relative to MSY benchmarks are uncertain, but lead to the conclusion that
although the recent Fs have probably declined, these values remain too high and recent SSB too low to be
consistent with the Convention objectives. Depending on different assumed levels of resource productivity
current F show signs of decline reflecting recent catch reductions, but remained larger than that which would
result in MSY and SSB remained most likely to be about 35% (from 19% to 51% depending on the recruitment
levels) than the level needed to support MSY (BFTE-Figure 4).

BFTE- 4. Outlook

During the last decade, there has been an overall shift in targeting towards large bluefin tuna, mostly in the
Mediterranean. As the majority of these fish are destined for fattening and/or farming operations, it is crucial to
get precise information about the total catch, the size composition, the area and flag of capture. Progress has
been made over the last years, but current information that consists in individual weight after fattening remain
too uncertain to be used within stock assessment models. Therefore, real size samples at time of the catch are
still required and the SCRS strongly encourages the use of dual camera system or other technology that could
provide sizes of fish entering into cages.
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The shift towards larger fish should result in improved yield-per-recruit levels in the long-term if F were reduced
to Fo;. However, such changes would take several years to translate into gains in yield due to the longevity of
the species. Realization of higher long-term yields would further depend on future recruitment levels.

Even considering uncertainties in the analyses, the outlook derived from the 2010 assessment has improved in
comparison to previous assessments, as F for older fish seem to have significantly declined during the last two
years. However, estimates in the last years are known to be more uncertain and this decline (as the Fs for
younger ages which remains more variable) needs to be confirmed in future analyses. Nonetheless, Fay still
remains largely above the reference target Fy; (a reference point more robust to uncertainties than Fyux, as used
in the past) while SSB is only about 35% of the biomass that is expected under a MSY strategy (BFTE-Figure
4).

The Committee also evaluated the potential effects of [Rec. 09-06]. Acknowledging that there is insufficient
scientific information to determine precisely the productivity of the stock (i.e. the steepness of the stock-
recruitment relationship), the Committee agreed to perform the projections with three recruitment levels while
taking into account for year-to-year variations. These levels correspond to the ‘low’ and ‘high’ scenarios as
defined in the 2008 assessment plus a ‘Medium’ scenario that corresponds to the geometric mean of the
recruitment over the 1950-2006 years. For the projections, the group investigated 24 scenarios (see bluefin tuna
detailed report) which were assessed against the range of constant catch from 0 to 20,000 t. The results indicated
that the stock is increasing in all the cases, but the probability to achieve SSBgo, (i.e. the equilibrium SSB
resulting in fishing at Fo) by the end of 2022 depend on the scenarios (run 13 leads to slower rebuilding than
run 15 while the recruitment levels affect both the speed of rebuilding and the level of overfishing, see BFT
detailed report). Overall, the SSB would be equal or greater than SSBg,; by the end of 2022 for a catch = 0 to
13,500 t, but not when the catch is greater than 14,000 t (BFTE-Table 2, BFTE-Figure 6). It is finally worth
noting that a Fy, strategy starting in 2011 would not allow the rebuilding of the stock to SSBg,; by 2022, but
later on.

Projections are known to be impaired by various sources of uncertainties that have not yet been quantified.
Although the situation has improved regarding recent catch, there are still uncertainties about stock status in
2009, population structure and migratory rates as well as a lack of knowledge about the level of IUU catch and
key modeling parameters on BFT productivity. Acknowledging these limitations, the overall evaluation of [Rec.
09-06] indicated that the rebuilding of BFTE at SSBgy; level with a probability of at least 60% could be
achieved by 2019 with zero catch and by 2022 with catch equal to current TAC (i.e. 13,500 t). However, this
60% probability level is unlikely to be attained by the end of 2022 with a catch greater than 14,000 t. Finally, it
should be noted that the incorporation of additional uncertainties into the overall analysis could change the
estimates of rebuilding probability.

BFTE-S5. Effect of current regulations

Catch limits have been in place for the eastern Atlantic and Mediterranean management unit since 1998. In 2002,
the Commission fixed the Total Allowable Catch (TAC) for the East Atlantic and Mediterranean bluefin tuna at
32,000 t for the years 2003 to 2006 [Rec. 02-08] and at 29,500 t and 28,500 t for 2007 and 2008, respectively
[Rec. 06-05]. Subsequently, [Rec. 08-05] established TACs for 2009, 2010, and 2011 at 22,000 t, 19,950 t, and
18,500 t, respectively. However, the 2010 TAC was revised to 13,500 t by [Rec. 09-06] which also established a
framework to set future (2011 and beyond) TAC at levels sufficient to rebuild the stock to Bysy by 2022 with at
least 60% probability.

The reported catches for 2003, 2004 and 2006 were about TAC levels, but those for 2005 (35,845 t) and 2007
(34,516 t) were notably higher than TAC. However, the Committee strongly believes, based on the knowledge of
the fisheries and trade statistics, that substantial under-reporting was occurring and that actual catches up to 2007
were well above TAC. The SCRS estimates since the late-1990s, catches were close to the levels reported in the
mid-1990s, but for 2007, the estimates were higher i.e. about 61,000 t in 2007 for both the East Atlantic and
Mediterranean Sea. As noted, reported catch levels for 2008 (24,057 t) and 2009 (20,228 t) appear to largely
reflect the removals from the stock when comparing estimates of catch using vessel capacity measures, although
the utility of this method has diminished for estimating catch. The reported catches for 2008 and 2009 are 10,000
t to 15,000 t lower than the 2003-2007 reported catches (BFTE-Table 1, BFTE-Figure 1). Although care is
needed considering estimates of catch using capacity measures, the Committee's interpretation is that a
substantial decrease in the catch occurred in the Eastern Atlantic and Mediterranean Sea through implementation
of the rebuilding plan and through monitoring and enforcement controls. While current controls appear sufficient
to constrain the fleet to harvests at or below TAC, should it not be the case, the Committee remains concerned
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about substantial excess capacity remains which could harvest catch volumes well in excess of the rebuilding
strategy adopted by the Commission.

Recent analyses of the size and age composition of reported catches show important changes in selectivity
patterns over the last three years for several fleets operating in the Mediterranean Sea or the East Atlantic. This
partly results from the enforcement of minimum size regulations under [Rec. 06-05] which led to much lower
reported catch of small fish and subsequently a steep increase in the annual mean-weight in the catches since
2007 (BFTE-Figure 5). Additionally, higher abundance or higher concentration of small bluefin tuna in the
northwest Mediterranean detected from aerial surveys could also reflect positive outcomes from increase
minimum size regulation.

While several fishery indicators have shown some positive tendency in the most recent fishing seasons, the
available catch effort statistics are not yet sufficient to permit the Committee to quantify the extent of impact of
the recent regulations on the overall stock with precision. The Committee's view is that it will take additional
years under constrained fishing before to measure it more precisely.

BFTE-6. Management Recommendations

In [Rec. 09-06] the Commission established a total allowable catch for eastern Atlantic and Mediterranean
bluefin tuna at 13,500 t in 2010. Additionally, in [Rec. 09-06] the Commission required that the SCRS provide
the scientific basis for the Commission to establish a three-year recovery plan for 2011-2013 with the goal of
achieving Bysy through 2022 with at least 60% of probability.

A Kobe II strategy matrix reflecting recovery scenarios of eastern Atlantic and Mediterranean bluefin tuna in
accordance with the multiannual recovery plan is given in BFTE-Table 1 and BFTE-Figure 6.

The implementation of recent regulations through [Rec. 09-06, and previous recommendations] has clearly
resulted in reductions in catch and fishing mortality rates. But, since the fishery is currently adapting to these
new management measures, the Committee is unable to fully understand the implications of the measures on the
stock. The Commission might consider a probability of rebuilding standard different from that envisaged in
[Rec. 09-06] considering the unquantified uncertainties. However, the Committee notes that maintaining catches
at the current TAC (13,500 t) or less under the current management scheme, for 2011-2013, will likely allow the
stock to increase during that period and is consistent with the goal of achieving Fysy and Bysy through 2022
with at least 60% of probability, given the quantified uncertainties.

79



ICCAT REPORT 2010-2011 (1)

EAST ATLANTIC AND MEDITERRANEAN BLUEFIN TUNA SUMMARY

Current (2009) Yield' Reported: 19,701 t SCRS estimate: 18,308 t
Short-term Sustainable Yield according to 13,500 t or less
Rec.[09.06]

Long-term potential yield > about 50,000 t
SSB200s/SSBro.1 (SSB2os/ SSBrmax)®
Medium recruitment (1950-2006) 0.35 (0.62)
Low recruitment (1970s) 0.51 (0.88)
High recruitment (1990s) 0.19 (0.33)
Fa000/Fo.1 (Fa00s/ Fyax)*
Reported and Inflated catches 2.9 (1.53)
TAC (2009 - 2010) 19,950t - 13,500 t

' Corresponds to the reported catches on the October 07, 2010. SCRS estimate is based on updated vessel capacity and vessel catch rates
information (see BFT data prep. Report). Note that the 2009 catch estimate used in the 2010 stock assessment was 20,228 t due to
estimations of missing reports at the date of the meeting (see BFT-Table 1).

% Approximated as the average of long-term yield at Fo that was calculated over a broad range of scenarios including contrasting recruitment
levels and different selectivity patterns (estimates from these scenarios ranged between 29,000 t and 91,000 t).

3 The Committee decided, on the basis of current published literature, to adopt F; as the proxy for Fysy instead of Fyax. Fo, has been indeed
shown to be more robust to observation errors and uncertainty about the true dynamics of the stock than Fyax. However, references to
Fmax are also given in parentheses for comparison purposes.

* The recruitment levels do not impact Fy00s/Fo,; or Fag0s/ Fytax.
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BLUEFIN TUNA - WEST
BFTW-2. Fishery indicators

The total catch for the West Atlantic peaked at 18,671 t in 1964, mostly due to the Japanese longline fishery for
large fish off Brazil and the U.S. purse seine fishery for juvenile fish (BFT-Table 1, BFTW-Figurel). Catches
dropped sharply thereafter with the collapse of the bluefin tuna by-catch longline fishery off Brazil in 1967 and
decline in purse seine catches, but increased again to average over 5,000 t in the 1970s due to the expansion of
the Japanese longline fleet into the northwest Atlantic and Gulf of Mexico and an increase in purse seine effort
targeting larger fish for the sashimi market. The total catch for the West Atlantic including discards has generally
been relatively stable since 1982 due to the imposition of quotas. However, since a total catch level of 3,319 t in
2002(the highest since 1981, with all three major fishing nations indicating higher catches), total catch in the
West Atlantic declined steadily to a low of 1,638 t in 2007 and then increased in 2008 to 2,000 t. and slightly
decreased in 2009 to 1,935 t (BFTW-Figure 1). The decline through 2007 was primarily due to considerable
reductions in catch levels for U.S. fisheries. Since 2002, the Canadian annual catches have been relatively stable
at about 500-600 t (733 t in 2006); the 2006 catch was the highest recorded since 1977. The 2009 Canadian catch
was 530 t. Japanese catches have generally fluctuated between 300-500 t, with the exception of 2003 (57 t),
which was low for regulatory reasons. However, Japanese landings for 2009 corresponded to only 162 t.

The average weight of BFT taken by the combined fisheries in the West Atlantic were historically low during the
1960s and 1970s (BFTW-Figure 2), for instance showing an average weight of only 33 kg during the 1965-
1975 period. However, since 1980 they have been showing a quite stable trend and at a quite high average
weight of 93 kg.

The overall number of Japanese vessels engaged in bluefin fishing has declined from more than 100 vessels to
currently less than 10 vessels in the West Atlantic. After reaching 2,014 t in 2002 (the highest level since 1979),
the catches (landings and discards) of U.S. vessels fishing in the northwest Atlantic (including the Gulf of
Mexico) declined precipitously during 2003-2007. The United States did not catch its quota in 2004-2008 with
catches of 1,066, 848, 615, 858 and 922 t, respectively. However, in 2009 the United States fully realized its
base quota with total catches (landings including dead discards) of 1,228 t.

The indices of abundance used in this year’s assessment were updated through 2009 (BFTW-Figure 3). The
catch rates of juvenile bluefin tuna in the U.S. rod and reel fishery fluctuate with little apparent long-term trend,
but exhibit a pattern that is consistent with the strong year-class estimated for 2003. The catch rates of adults in
the U.S. rod and reel fishery continue to remain low, increasing only slightly in 2008 and decreasing once again
in 2009. The catch rates of the Japanese longline fishery increased markedly in 2007, decreased in 2008 back to
the levels observed in 2005 and 2006 and it increased once again in 2009. The catch rates from the U.S. Gulf of
Mexico longline fishery continue to show a gradual increasing trend, whereas the Gulf of Mexico larval survey
continues to fluctuate around the low levels observed since the 1980s. The catch rates in the Gulf of St.
Lawrence have increased rapidly since 2004 and the catch rates in is the highest in the time series. The catch
rates in southwest Nova Scotia have continued to follow a slightly increasing trend since 2000, with catch rates
in 2009 being amongst the highest since the early 1990s.

BFTW-3. State of the stock

A new assessment was conducted this year, including information through 2009. The most influential change
since the 2008 assessment was the use of a new growth curve that assigns fish above 120 cm to older ages than
did the previous growth curve. As a result, the base model estimates lower fishing mortality rates and higher
biomasses for spawners, but also less potential in terms of the maximum sustainable yield. The trends estimated
during the 2010 assessment are consistent with previous analyses in that spawning stock biomass (SSB) declined
steadily from 1970 to 1992 and has since fluctuated between 21% and 29% of the 1970 level (BFTW-Figure 4).
In recent years, however, there appears to have been a gradual increase in SSB from the low of 21% in 2003 to
an estimated 29% in 2009. The stock has experienced different levels of fishing mortality (F) over time,
depending on the size of fish targeted by various fleets (BFTW-Figure 4). Fishing mortality on spawners (ages
9 and older) declined markedly after 2003.

Estimates of recruitment were very high in the early 1970s (BFTW-Figure 4), and additional analyses involving
longer catch and index series suggest that recruitment was also high during the 1960s. Since 1977, recruitment
has varied from year to year without trend with the exception of a strong year-class in 2003. The 2003 year-class
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is estimated to be the largest since 1974, but not quite as large as those prior to 1974. The 2003 year class is
expected to begin to contribute to an increase in spawning biomass after several years. The Committee expressed
concern that the year-class estimates subsequent to 2003, while less reliable, are the lowest on record.

A key factor in estimating MSY-related benchmarks is the highest level of recruitment that can be achieved in
the long term. Assuming that average recruitment cannot reach the high levels from the early 1970s, recent F
(2006-2008) is 70% of the MSY level and SSBygq, is about 10% higher than the MSY level (BFTW-Figure 5).
Estimates of stock status are more pessimistic if a high recruitment scenario is considered (F/Fusy=1.9,
B/Bsy=0.15).

One important factor in the recent decline of fishing mortality on large bluefin is that the TAC had not been
taken during this time period until 2009, due primarily to a shortfall by the United States fisheries (until 2009).
Two plausible explanations for the shortfall were put forward previously by the Committee: (1) that availability
of fish to the United States fishery has been abnormally low, and/or (2) the overall size of the population in the
Western Atlantic declined substantially from the level of recent years. While there is no overwhelming evidence
to favor either explanation over the other, the base case assessment implicitly favors the first hypothesis
(regional changes in availability) by virtue of the estimated increase in SSB. The decrease indicated by the U.S.
catch rate of large fish is matched by an increase in several other large fish indices (BFTW-Figure 3).
Nevertheless, the Committee notes that there remains substantial uncertainty on this issue and more research
needs to be done.

The SCRS cautions that the conclusions of this assessment do not capture the full degree of uncertainty in the
assessments and projections. An important factor contributing to uncertainty is mixing between fish of eastern
and western origin. Limited analyses were conducted of the two stocks with mixing in 2008, but little new
information was available in 2010. Based on earlier work, the estimates of stock status can be expected to vary
considerably depending on the type of data used to estimate mixing (conventional tagging or isotope signature
samples) and modeling assumptions made. More research needs to be done before mixing models can be used
operationally for management advice. Another important source of uncertainty is recruitment, both in terms of
recent levels (which are estimated with low precision in the assessment), and potential future levels (the "low" vs.
"high" recruitment hypotheses which affect management benchmarks). Improved knowledge of maturity at age
will also affect the perception of changes in stock size. Finally, the lack of representative samples of otoliths
requires determining the catch at age from length samples, which is imprecise for larger bluefin tuna.

BFTW-4. Outlook

A medium-term (10-year) outlook evaluation of changes in spawning stock size and yield over the remaining
rebuilding period under various management options was conducted. Future recruitment was assumed to
fluctuate around two alternative scenarios: (i) average levels observed for 1976-2006 (85,000 recruits, the low
recruitment scenario) and (ii) levels that increase as the stock rebuilds (MSY level of 270,000 recruits, the high
recruitment scenario). The Committee has no strong evidence to favor either scenario over the other and notes
that both are reasonable (but not extreme) lower and upper bounds on rebuilding potential.

The outlook for bluefin tuna in the West Atlantic with the low recruitment scenario (BFTW-Figure 6) is more
optimistic with respect to current stock status than that from the 2008 assessment (owing to the use of improved
information on the growth of bluefin tuna). A total catch of 2,500 t is predicted to have at least a 50% chance of
achieving the convention objectives of preventing overfishing and maintaining the stock above the MSY level.
The outlook under the high recruitment scenario (BFTW-Figure 6) is more pessimistic than the low recruitment
scenario since the rebuilding target would be higher; a total catch of less than 1,250 t is predicted to maintain F
below Fysy, but the stock would not be expected to rebuild by 2019 even with no fishing.

BFTW-Table 1 summarizes the estimated chance that various constant catch policies will allow rebuilding
under the high and low recruitment scenarios for the base-case. The low recruitment scenario suggests the stock
is above the MSY level with greater than 60% probability and catches of 2,500 t or lower will maintain it above
the MSY level. If the high recruitment scenario is correct, then the western stock will not rebuild by 2019 even
with no catch, although catches of 1,100 t or less are predicted to have a 60% chance to immediately end
overfishing and initiate rebuilding.
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The Committee notes that considerable uncertainties remain for the outlook of the western stock, including the
effects of mixing and management measures on the eastern stock

BFTW-5. Effects of current regulations

The Committee previously noted that Recommendation 06-06 was expected to result in a rebuilding of the stock
towards the convention objective, but also noted that there has not yet been enough time to detect with
confidence the population response to the measure. This statement is also true for Recommendation 08-04,
which was implemented in 2009. Some of the available fishery indicators (BFTW-Figure 3) as well as the
current assessment suggest the spawning biomass of western bluefin tuna may be slowly rebuilding.

BFTW-6. Management recommendations

In 1998, the Commission initiated a 20-year rebuilding plan designed to achieve Bygsy with at least 50%
probability. In response to recent assessments, in 2008 the Commission recommended a total allowable catch
(TAC) of 1,900 t in 2009 and 1,800 t in 2010 [Rec. 08-04].

The current (2010) assessment indicates similar historical trends in abundance as in previous assessments. The
strong 2003 year class has contributed to stock productivity such that biomass has been increasing in recent years.

Future stock productivity, as with prior assessments, is based upon two hypotheses about future recruitment: a
‘high recruitment scenario” in which future recruitment has the potential to achieve levels that occurred in the
early 1970’s and a “low recruitment scenario” in which future recruitment is expected to remain near present
levels. Results in previous assessments have shown that long term implications of future biomass are different
between the two hypotheses and this research question remains unresolved. However, the current (2010)
assessment is also based on new information on western bluefin growth rates that has modified the Committee’s
perception of the ages at which spawning and maturity occur. Maturity schedules remain very uncertain, and,
thus, the application of the new information in the current (2010) assessment accentuates the differences between
the two recruitment hypotheses.

Probabilities of achieving Bysy within the Commission rebuilding period were projected for alternative catch
levels (BFTW-Table 1, BFTW-Figure 7). The "low recruitment scenario" suggests that biomass is currently
sufficient to produce MSY, whereas the "high recruitment scenario" suggests that Bysy has a very low
probability of being achieved within the rebuilding period. Despite this large uncertainty about the long term
future productivity of the stock, under either recruitment scenario current catches (1,800 t) should allow the
biomass to continue to increase. Also, catches in excess of 2,500 t will prevent the possibility of the 2003 year
class elevating the productivity potential of the stock in the future.

The SCRS notes that the 2010 assessment is the first time that this strong 2003 year-class has been clearly
demonstrated, likely as a result of age assignment refinements resulting from the growth curve and additional
years of data; more observations from the fishery are required to confirm its relative strength. A further concern
is that subsequent year-classes, although even less well estimated, are the lowest observed values in the time
series. The Commission may wish to protect the 2003 year class until it reaches maturity and can contribute to
spawning. Maintaining catch at current levels (1,800 t) may offer some protection.

As noted previously by the Committee, both the productivity of western Atlantic bluefin and western Atlantic
bluefin fisheries are linked to the eastern Atlantic and Mediterranean stock. Therefore, management actions
taken in the eastern Atlantic and Mediterranean are likely to influence the recovery in the western Atlantic,
because even small rates of mixing from East to West can have significant effects on the West due to the fact
that Eastern plus Mediterranean resource is much larger than that of the West.
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WEST ATLANTIC BLUEFIN TUNA SUMMARY
(Catches and Biomass in t)

Current (2009) Catch (including discards) 1,935t
Assuming Low Potential Recruitment
Maximum Sustainable Yield (MSY) 2,585 (2,409-2,766)"
Relative Spawning Stock Biomass:
Baoos/Busyr 1.1 (0.89-1.35)"
Relative Fishing Mortality”:
Fa006-2008/Fumsyir 0.73 (0.59-0.91)"
Fano6.2008 /Fo.1 1.11 (0.91-1.31)"
Fa006.2008 /Funax 0.57 (0.48-0.68)"
Assuming High Potential Recruitment
Maximum Sustainable Yield (MSY) 6,329 (5,769-7,074)"
Relative Spawning Stock Biomass:
Baoos/Busyir 0.15 (0.10-0.22)"
Relative Fishing Mortality?:
Fa006-2008 /Fusyir 1.88 (1.49-2.35)"
Fa006.2008 /Fo.1 1.11 (0.91-1.31)"
F1006.2008 /Fanax 0.57 (0.48-0.68)"
Management Measures: [Rec. 08-04] TAC of 1,900 t in 2009 and 1,800 t in

2010, including dead discards.
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' Median and approximate 80% confidence interval from bootstrapping from the assessment.
? Fa006.2008 Tefers to the geometric mean of the estimates for 2006-2008 (a proxy for recent F levels).
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BFT-Figure 1. Geographic distribution of bluefin tuna catches per 5x5 degrees and per main gears.
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BFT -East Atlantic stock (Task-1) by region
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BFTE-Figure 1. Reported catch for the East Atlantic and Mediterranean from Task I data from 1950 to 2009
split by main geographic areas (top panel) and by gears (bottom panel) together with unreported catch estimated
by the Committee (using from fishing capacity and mean catch rates over the last decade) and TAC levels since
1998.
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BFTE-Figure 2. Time series of fishery indicators (CPUE) for the East Atlantic and Mediterranean bluefin tuna

stock. All the CPUE series are standardized except the nominal Norway PS series.
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BFTE-Figure 3. Fishing mortality (for ages 2 to 5 and 10+), spawning stock biomass (in tons) and recruitment
(in number of fish) estimates from VPA runs 13 and 15. Top panel: reported catch; bottom panel: inflated catch.
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BFTE-Figure 4. Stock status in the terminal year (2009) estimated from VPA runs 13 and 15 with reported and
inflated catch and considering low, medium and high recruitment levels. Clouds of symbols represent the
distribution of the terminal year obtained through bootstrapping.
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BFTE-Figure 5. Plots of the annual mean weight from the catch-at-size data per main area from 1950 to 2009.
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BFTE-Figure 6. Probabilities plot of stock rebuilding at SSBgg; by years and TAC levels (the probabilities
combine the results obtained from the stochastic runs after the 24 scenarios investigated). According to Rec. [09-
06], red area corresponds to probabilities < 60% while green area corresponds to probabilities > 60%. Contours
for 60%, 70%, 80% and 90% probabilities are further displayed by black lines.

BFTE-Table 1. Probabilities of stock rebuilding at SSBgy; by years and TAC levels (the probabilities combined
the results obtained from the stochastic runs over the 24 scenarios being investigated). The difference in grey
colour underlines the catch (TAC) at which the 60% probability would not be anymore achieved.

TAC 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

0 0% 0% 0% 2% 6% 14% 25% 38% 52% 69% 89% 98% 99%
2000 0% 0% 0% 1% 5% 12% 21% 33% 46% 62% 83% 97% 99%
4000 0% 0% 0% 1% 4% 9% 18% 28% 40% 55% 75% 93% 99%
6000 0% 0% 0% 1% 3% 7% 14% 23% 34% 47% 66% 86% 97%
8000 0% 0% 0% 0% 2% 6% 1% 19% 29% 40% 56% 77% 92%

10000 0% 0% 0% 0% 2% 4% 9% 15% 23% 33% 46% 65% 84%
12000 0% 0% 0% 0% 1% 3% 6% 11% 18% 26% 37% 53% 73%
13500 0% 0% 0% 0% 1% 2% 5% 9% 14% 21% 30% 45% 63%
14000 0% 0% 0% 0% 1% 2% 4% 8% 13% 20% 28% 42% 59%
16000 0% 0% 0% 0% 0% 1% 3% 6% 9% 14% 20% 31% 46%
18000 0% 0% 0% 0% 0% 1% 2% 4% 6% 10% 15% 22% 34%
20000 0% 0% 0% 0% 0% 0% 1% 2% 4% 6% 10% 15% 24%
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BFTW-Table 1. Kobe II matrices giving the probability that the spawning stock biomass (SSB) will exceed the
level that will produce MSY in any given year for various constant catch levels under the low recruitment, high
recruitment, and combined scenarios.

Low recruitment scenario (two-line)
TAC 2011 2012 2013 2014 2015 2016 2017 2018 2019
0mt 8.49 9.49 ! 9.89 9 0.09 J
250 mt
500 mt
750 mt
1000 mt
1250 mt
1500 mt
1750 mt
2000 mt
2250 mt
2500 mt
2750 mt
3000 mt
3250 mt
3500 mt

High recruitment scenario (Beverton-Holt)

TAC 2011 2012 2013 2014 2015 2016 2017 2018 2019
0 mt
250 mt
500 mt
750 mt
1000 mt
1250 mt
1500 mt
1750 mt
2000 mt
2250 mt
2500 mt
2750 mt
3000 mt
3250 mt
3500 mt

Combined recruitment scenarios (low and high equally probable)

1000 mt
1250 mt
1500 mt
1750 mt
2000 mt
2250 mt
2500 mt
2750 mt
3000 mt
3250 mt
3500 mt
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(a)
BFT-WEST Atlantic stock (Task-1) by gear
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(b)

BFT-WEST Atlantic stock (Task-I) Yield & TAC in recent years
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BFTW-Figure 1. Historical catches of western bluefin tuna
levels agreed by the Commission.
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BFTW-Figure 2.
management area.

Historical average weight of bluefin tuna caught by fisheries operating in the western

4 - U.S. Rod and Reel 4 - Japan LL
= age 2-3
3 37 —8—age 4-5 » 3
o )
£ ====age 8+ o
$ 24 5 27 ,
1 2> !
s g i
& 1 s 1 J
0 T T T T T T | 0 T T T T T T y
1975 1980 1985 1990 1995 2000 2005 2010 1975 1980 1985 1990 1995 2000 2005 2010
Year Year
5 - Gulf of Mexico 5 - Canada
=&8-=SW Nova Scotia
4 ——U.S. longline 4 { ——Gulf St. Lawrence
X =@=Larval X
45 g,
£ £
o [
£ 27 £ 21
it K]
& 1 fx & 1
0 T T T T T T 1 0 T T : 5 T T T 1
1975 1980 1985 1990 1995 2000 2005 2010 1975 1980 1985 1990 1995 2000 2005 2010

Year Year

BFTW-Figure 3. Updated indices of abundance for western bluefin tuna. The dashed portion of the Japanese
longline series represents the trend estimated in 2009, which was considered unreliable by the 2010 SCRS.
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BFTW-Figure 4. Median estimates of spawning biomass (age 9+), fishing mortality on spawners, apical fishing
mortality (F on the most vulnerable age class) and recruitment for the base VPA model. The 80% confidence
intervals are indicated with dotted lines. The recruitment estimates for the last three years of the VPA are
considered unreliable and have been replaced by the median levels corresponding to the low recruitment

scenario.
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BFTW-Figure 5. Estimated status of stock relative to the Convention objectives (MSY) by year (1970 to 2009).
The lines give the time series of point estimates for each recruitment scenario and the cloud of symbols depicts
the corresponding bootstrap estimates of uncertainty for the most recent year. The large black circle represents
the status estimated for 2009.
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BFTW-Figure 6. Projections of spawning stock biomass (SSB) for the Base Case assessment under low
recruitment potential (top panels) and high recruitment potential (bottom panels) and various levels of constant
catch. The labels “50%” and “60%” refer to the probability that the SSB will be greater than or equal to the
values indicated by each curve. The curves corresponding to each catch level are arranged sequentially in the
same order as the legends. A given catch level is projected to have a 50% or 60% probability of meeting the
convention objective (SSB greater than or equal to the level that will produce the MSY) in the year that the

corresponding curve meets the dashed horizontal line.
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BFTW-Figure 7. Kobe II matrices giving the chance that the spawning stock biomass (SSB) will exceed the
level that will produce MSY in any given year under various constant catch levels for the Base Case assessment
under the low recruitment, high recruitment, and combined scenarios. The red, yellow and green regions
represent chances of less than 50%, 50-59% and 60% or better, respectively.
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