ATLANTIC TUNAS

This information is taken from the 2005 Draft Consolidated Atlantic HMS FMP. For more
information, please see that document.

3.1.1 Atlantic Bluefin Tuna

All text, figures and tables for this Section are from the SCRS 2004 Report and
the U.S. National Report to ICCAT, 2004. Recent information from Block et al. (2005)
is also incorporated under the subsection on ‘Recent Updates on U.S. Bluefin Tuna
Research’. All weights are reported as whole weights unless indicated as otherwise.

Life History/Species Biology

Atlantic bluefin tuna are distributed from the Gulf of Mexico to Newfoundland in
the West Atlantic, from roughly the Canary Islands to south of Iceland in the East
Atlantic, and throughout the Mediterranean Sea. Historically, catches of bluefin were
made from a broad geographic range in the Atlantic and Mediterranean.

Atlantic bluefin tuna can grow to over 300 cm and reach more than 650 kg. The
oldest age considered reliable is 20 years, based on an estimated age at tagging of two
years and about 18 years at liberty, although it is believed that bluefin tuna may live to
older ages. Bluefin tuna are, thus, characterized by a late age at maturity (thus, a large
number of juvenile classes) and a long life span. These factors contribute to make
Bluefin tuna well adapted to variations in recruitment success, but more vulnerable to
fishing pressure than rapid growth species such as tropical tuna species. Bluefin tuna in
the West Atlantic generally reach a larger maximum size compared to bluefin caught in
the East Atlantic.

Bluefin in the West Atlantic are assumed to first spawn at age eight compared to
ages four to five in the east Atlantic. Distribution expands with age; large bluefin are
adapted for migration to colder waters. Bluefin tuna are opportunistic feeders, with fish,
squid, and crustaceans common in their diet. In the West Atlantic, bluefin tuna are
thought to spawn from mid-April into June in the Gulf of Mexico and in the Florida
Straits. Juveniles are thought to occur in the summer over the continental shelf, primarily
from about 35'N to 41°N and offshore of that area in the winter. In the East Atlantic,
bluefin tuna generally spawn from late May to July depending on the spawning area,
primarily in the Mediterranean, with highest concentrations of larvae around the Balearic
Islands, Tyrrhenian Sea, and central and eastern Mediterranean where the sea-surface
temperature of the water is about 24°'C. Sexually mature fishes have also been recently
observed in May and June in the eastern Mediterranean (between Cyprus and Turkey).

Distribution and Migration

In 1982, ICCAT established a line for separating the eastern and western Atlantic
management units based on discontinuities in the distribution of catches at that time in
the Atlantic and supported by limited biological knowledge. The United States is



allocated quota from the western Atlantic management unit where the U.S. fisheries
primarily occur. However, the overall distribution of the catch in the 1990s is much more
continuous across the North Atlantic than was seen in previous decades. Tagging
evidence indicates that movement of bluefin across the current east/west management
boundary in the Atlantic does occur, that movements can be extensive (including
transatlantic) and complex, that there are areas of concentration of electronically tagged
fish (released in the west) in the central North Atlantic just east of the management
boundary, and that fisheries for bluefin tuna have developed in this area in the last
decade. At least some of these fish have moved from west of the current boundary (see
below for a brief summary of highlights of U.S. research).

Complementary studies, which might show east to west movement, are less
advanced. The composition, and natal origin of these fish in the central North Atlantic
area are not known. The SCRS emphasizes that “it is clear that the current boundary
does not depict our present understanding of the biological distribution and biological
stock structure of Atlantic bluefin tuna.” The SCRS also notes that “the current boundary
is @ management boundary and its effectiveness for management is a different issue.”

There has been an accumulation of evidence on bluefin tuna mixing in the last
few years through the collection of tagging data and its examination through the
modeling of mixing scenarios for evaluating their effect on management. However, the
origin of fish older than one year still remains unknown. Mixing results were reviewed in
2001 by the Workshop on Bluefin Tuna Mixing. This research led to a long-term plan
for modeling finer scale spatial mixing and to short-term strategies for assessment to
assist the advice for management. The data and research were reviewed again in 2002.

ICCAT, at its 2002 Meeting in Bilbao, called for a Working Group to Develop
Integrated and Coordinated Atlantic Bluefin Tuna Management Strategies, which met in
2003 and again in 2004. In response to the recommendations from these meetings, the
SCRS is developing a revised proposal for initiating a coordinated Bluefin Tuna Research
Program; to address priority research and data needs for providing scientific advice to
ICCAT related to revised management procedures for Bluefin tuna. Uncertainty exists
regarding the importance and impacts of mixing on western stocks. The most important
uncertainty regarding management advice by the SCRS for the eastern stock is the
uncertainty in the catch data that are being taken.

Recent Updates on U.S. Bluefin Tuna Research

As part of its commitment to the Bluefin Program, research supported by the
United States has concentrated on ichthyoplankton sampling, reproductive biology,
methods to evaluate hypotheses about movement patterns, spawning area fidelity, stock
structure investigations, and population modeling analyses.

Ichthyoplankton surveys in the Gulf of Mexico during the bluefin spawning
season were continued in 2003 and 2004. Data resulting from these surveys, which
began in 1977, are used to develop a fishery-independent abundance index of spawning
western Atlantic bluefin tuna. This index has continued to provide one measure of



bluefin abundance that is used in SCRS assessments of the status of the resource. During
2003, a U.S. scientist participated in the Spanish TUNIBAL project studying the
relationships between bluefin larval and adult distributions and hydrography in waters
near the Balaeric Islands in the Mediterranean Sea. During the 2004 U.S.
ichthyoplankton survey, a plankton net of a type used in the Spanish surveys was fished
in addition to the nets normally used to determine the impact of using a wider net mouth
and larger mesh on the size and catch rates of bluefin in the Gulf of Mexico.

Scientists at Virginia Institute of Marine Science and Texas A&M University
have used nuclear and mitochondrial DNA to investigate the population structure of
bluefin tuna in the Mediterranean Sea (SCRS/2004/165). Young of the year bluefin were
studied to reduce possible migratory effects. Their results indicate homogeneity within
the western Mediterranean basin (Balaeric Islands and Tyrrhenian Sea) and differences
between the eastern (lonian Sea) and western basins. Samples collected for these studies
were obtained by, or in cooperation with, European scientists from multiple locations
including Spain and several locations in Italy; financial and logistical assistance was also
provided by the ICCAT bluefin year program.

Since 1998, researchers from Texas A & M University and the University of
Maryland with assistance of researchers from Canada, Europe, and Japan have studied
the feasibility of using otolith chemical composition (microcontituents and isotopes) to
distinguish bluefin stocks. Recent research has investigated the value of using additional
microconstituent elements (transitional metals) to enhance classification success. By
themselves the transitional metals provided little discriminatory power, but when
combined with the other trace elements (for 13 elements in all), the classification success
was improved to about 80 - 90 percent. Studies of classification success using oxygen
isotopes continue.

Scientists at University of Maryland, Virginia Institute of Marine Science, and
Texas A&M University have continued to sample specimens for genetic and otolith
chemistry studies of stock structure. Roughly 10 - 20 young-of-the-year were collected
in 2003. In addition, limited sampling of ages one and older continues. Efforts are also
continuing to obtain samples from juveniles and mature bluefin from the Mediterranean
Sea and adjacent waters.

In response to ICCAT’s request for alternative approaches for managing mixed
populations of Atlantic bluefin tuna, SCRS/2003/108 examined approaches to developing
more complex models of bluefin population dynamics including detailed spatial
information and methods for assessing the resources and examining management
procedures. SCRS/2003/105 proposed the evaluation of possible age structured
assessment using more complex geographic stratification and movement scenarios than
have been used in recent assessments. Document SCRS/2004/166 further extends that
work and shows that, under the proposed model structure, western Atlantic bluefin
population trends from the conventional ICCAT assessments can be replicated while the
most recent east Atlantic assessment trends cannot. It also corroborated earlier results



that showed that estimated western Atlantic population trends are influenced by
assumptions about movement rates and patterns.

In May 2004, scientists from (1) Stanford University and the Monterey Bay
Agquarium and (2) the New England Aquarium and the University of New Hampshire
made presentations on their research findings to the SCRS meeting on bluefin tuna
management strategies held in France. Researchers at the Imperial College, London are
working with the University of Miami, the University of New Hampshire, and
NOAA/NMEFS to develop methods to estimate bluefin movement and fishing mortality
rate patterns (SCRS/2004/164). An operational model is being developed which will use
conventional and electronic tagging data and fishing effort by management area. The
operational model will be used to examine possible harvest control rules and the
evaluation of possible management procedures.

A thorough review of recreational catch estimation procedures for HMS species,
including but not limited to BFT, was conducted during 2004, focusing on a survey
program covering the rod and reel fishery along the Atlantic Coast of the United States
from Virginia northward. U.S. scientists also worked cooperatively with scientists in
Brazil, instructing a course on CPUE standardization methods and applications to stock
assessment (Recife, Brazil, June 7 - 12 2004).

A recent publication in Nature by Block et al. provided data on electronic tagging
and a discussion on the population structure of Atlantic bluefin tuna (April 2005). The
abstract reads as follows: “Electronic tags that archive or transmit stored data to satellites
have advanced the mapping of habitats used by highly migratory fish in pelagic
ecosystems. Here we report on the electronic tagging of 772 Atlantic bluefin tuna in the
western Atlantic Ocean in an effort to identify population structure. Reporting electronic
tags provided accurate location data that show the extensive migrations of individual fish
(n =330). Geoposition data delineate two populations, one using spawning grounds in
the Gulf of Mexico and another from the Mediterranean Sea. Transatlantic movements of
western-tagged bluefin tuna reveal site fidelity to known spawning areas in the
Mediterranean Sea. Bluefin tuna that occupy western spawning grounds move to central
and eastern Atlantic foraging grounds. Our results are consistent with two populations of
bluefin tuna with distinct spawning areas that overlap on North Atlantic foraging
grounds. Electronic tagging locations, when combined with US pelagic longline observer
and logbook catch data, identify hot spots for spawning bluefin tuna in the northern slope
waters of the Gulf of Mexico. Restrictions on the time and area where longlining occurs
would reduce incidental catch mortalities on western spawning grounds.”

SCRS Recent Stock Assessment Results

The last full stock assessments for western Atlantic Bluefin tuna were conducted
in 2002 with the next scheduled for 2006. The assessment results are similar to those
from previous assessments (see Table Error! No text of specified style in document..1).
They indicate that the spawning stock biomass (SSB) declined steadily from 1970 (the
first year in the assessment time series) through the late 1980s, before leveling off at
about 20 percent of the level in 1975 (which has been a reference year used in previous



assessments). A steady decline in SSB since 1997 is estimated and leaves SSB in 2001 at
13 percent of the 1975 level. The assessment also indicates that the fishing mortality rate
during 2001 on the spawning stock biomass (SSB) is the highest level in the series.

Estimates of recruitment of age one fish have been generally lower since 1976.
However, recruitment of age one fish in 1995 and 1998 is estimated to be comparable in
size to some of the year classes produced in the first half of the 1970s. While the large
decline in SSB since the early 1970s is clear from the assessment, the potential for
rebuilding is less clear. Key issues are the reasons for relatively poor recruitment since
1976, and the outlook for recruitment in the future. One school of thought is that
recruitment has been poor because the SSB has been low. If so, recruitment should
improve to historical levels if SSB is rebuilt. Another school of thought is that the
ecosystem changed such that it is less favorable for recruitment and thus recruitment may
not improve even if SSB increases. To address both schools of thought, the SCRS
considered two recruitment scenarios as described below and summarized in Table
Error! No text of specified style in document..1. (East Atlantic Bluefin tuna summary
data are also provided for comparison purposes). For both scenarios, the assessment
indicates that the fishing mortality on the western Atlantic bluefin resource exceeds Fwusy
and the SSB is below Bwsv (thus overfished according to ICCAT’s objective of
maintaining stocks at the MSY-biomass level and as indicated in the NMFS, 2003).

Table Error! No text of specified style in document..1 Summary Table for the Status of West
Atlantic Bluefin Tuna. Source: ICCAT, 2004.

Age/size at Maturity Age 8/~ 200 cm fork length
Spawning Sites Primarily Gulf of Mexico and Florida Straits
Current Relative Biomass Level SSB;/SSBy5 (low recruitment) = .13 (.07-.20)

SSB/SSBy5 (high recruitment) = .13 (.07-.20)
SSB1/SSBsy (Iow recruitment) = .31 (.20-.47)
SSB1/SSBsy (high recruitment) = .06 (.03-.10)

Minimum Stock Size Threshold 0.86Bysy

Current Relative Fishing Mortality Rate Foi/Fmsy (low recruitment) = 2.35 (1.72-3.24)
Foi/Fmsy (high recruitment) = 4.64 (3.63-6.00)

Maximum Fishing Mortality Threshold F/Fysy = 1.00

Maximum Sustainable Yield Low recruitment scenario: 3,500 mt (3,300-3,700)
High recruitment scenario: 7,200 mt (5,900-9,500)

Catch (2003) including discards 2,146 mt

Short Term Sustainable Yield Probably > 3,000 mt

Outlook Overfished; overfishing continues to occur




Table Error! No text of specified style in document..2 Summary Table for the Status of East
Atlantic Bluefin Tuna. Source: ICCAT, 2004.

Age/size at Maturity Age 4-5

Spawning Sites Mediterranean Sea

Current Relative Biomass Level SSBoo/SSBig70 = .80

Current Relative Fishing Mortality Rate Foo/Fmax = 2.4

Maximum Sustainable Yield Not estimated

Current (2001) Yield 34,557 mt

Yield (long term) 23,543 to 24,649 mt

Outlook Overfished; overfishing continues to occur.
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SCRS Advice and Management Actions

The SCRS’s management recommendation for the western Atlantic bluefin tuna
management area is directed at the Rebuilding Program adopted by ICCAT in 1998.
According to the Program, the MSY rebuilding target can be adjusted according to advice
from SCRS. In 2002, ICCAT set the annual Total Allowable Catch (TAC), inclusive of
dead discards, for the western Atlantic management area to 2,700 mt, effective beginning
in 2003. The Program states that the TAC for the west would only be adjusted from the
2,500 mt level adopted for 2003 - 2004 if SCRS advises that (a) a catch of 2,700 mt or
more has a 50 percent or greater probability of rebuilding or (b) a catch of 2,300 mt or
less is necessary to have a 50 percent or greater probability of rebuilding.

The Program is designed with the intent to rebuild with 50 percent probability by
2018 to the spawning biomass level associated with MSY. In light of the uncertainty in
the assessment, the choice between recruitment scenarios and rebuilding targets, and
assumptions about mixing, the weight of scientific opinion within the SCRS favored no
change from the current TAC of 2,500 mt per year. Projections based on the low
recruitment scenario indicate that the TAC could be increased without violating the
Rebuilding Program, assuming that relatively large recruitment estimates for some recent
year classes are realistic. The high levels of recruitment estimated for some recent year
classes are consistent with a higher biomass level as a rebuilding target. In previous
assessment sessions, the spawning biomass level in 1975 was considered a useful
rebuilding target. The 1975 biomass is more than twice the MSY spawning biomass
level associated with the low recruitment scenario. The projections indicate a 35 - 60
percent probability of rebuilding to the 1975 spawning biomass level for a catch of 2,500
mt per year, depending on the recruitment scenario assumed. It seems likely that a
recruitment scenario corresponding to a SSBwsy equal to the level in 1975 would indicate
a probability of rebuilding by 2018 for a catch of 2,500 mt per year within the range of 35
- 60 percent.

The MSY spawning biomass associated with the high recruitment scenario, which is
nearly twice the 1975 level, is unlikely to be reached by 2018 if the recent level of catch
(and TAC) is maintained. However, the SCRS does not recommend the sharp reduction
in TAC that would be necessary to comply with the rebuilding Program based on the high
recruitment scenario because of:

e Uncertainty about the most appropriate recruitment scenario;

e Recognition that for the high recruitment scenario, the spawning biomass
associated with MSY is not well determined (because estimation leads to
extrapolation beyond biomass levels included within the current assessment); and

e The generally positive outlook for the resource according to the current
assessment regardless of the recruitment scenario assumed.

As emphasized in previous assessments, mixing across management unit
boundaries of fish of western and eastern origin could be important for management of
the resource in both areas. In particular, the condition of the eastern Atlantic stock and



fishery could adversely affect recovery in the west Atlantic, which was also noted in the
SCRS’s 1998, 2000, and 2001 reports. Therefore, the SCRS stressed the importance of

continuing efforts to manage the fisheries in both the east and west Atlantic according to
ICCAT’s objectives.

SCRS Evaluation of Management Measures

The first regulatory measure for a scientific monitoring level was adopted for
western Atlantic bluefin catches in 1981. Since then, monitoring levels have been
changed in various years. Until 1987, both estimated catches and landings were below or
equal to the level of the catch limits. However, from 1988 to 1997, estimated landings
were very close to the level of the limits and, for some years, exceeded the limit by a
maximum of 100 mt. Estimated catches (including discards) were higher than the limits
every year during this period (by about 200 to 300 mt) with the exceptions of 1992 and
1997. The estimated catches exceeded the 2,500 mt limit in 2000 by 165 mt, by 218 mt
in 2001, and by 715 mt in 2002. It should be pointed out that for compliance purposes,
some countries (including the United States) are using fishing years that do not
correspond to calendar years. Also, according to the ICCAT regulatory measure, the
amount of catch that exceeded quota or was left over from the quota can be carried over
to succeeding years. Hence, the catch limit set for each year could have been adjusted
accordingly. The SCRS notes that the excess of the catch limits in most recent years is
due to some new fisheries that operated without a quota.

For the west Atlantic, a size limit of 6.4 kg with 15 percent allowance, in number
of fish, has been in effect since 1975. In addition, a prohibition on the taking and landing
bluefin tuna less than 30 kg (or 115 cm) with an eight percent tolerance, by weight on a
national basis, became effective in 1992. The SCRS notes that, since 1992, the
proportion of undersized fish for all catches combined has been below the allowance
level (e.g., one percent and three percent <115cm in 2000 and 2001, respectively). In
2002, ICCAT set the annual TAC, inclusive of dead discards, for the western Atlantic
management area to 2,700 mt, effective beginning in 2003. The reported 2003 catches
were 2,146 mt.

SCRS Outlook

In general, the outlook for bluefin tuna in the West Atlantic is similar to the
outlook reported based on the 2000 western Atlantic bluefin tuna assessment session.
The assessment and projection results for the present assessment are somewhat less
optimistic than in 2000 but the confidence in the strength of the 1994 year class has
increased. Therefore, the increases associated with different levels of future catch
projected for the short-term are smaller but are estimated more confidently. It should be
noted that the 1995 year class was estimated to be strong in 2000, but it is now estimated
to be only of average strength.

As noted by the previous assessment session, western Atlantic bluefin tuna
catches have not varied very much since 1983 (the range over this period is 2,106 to
3,011 mt), and the estimated spawning stock size (Spawning Stock Biomass (SSB)



measured as the biomass of fish age 8+) has been relatively stable, notwithstanding the
indication of a decline in the most recent years. Thus, over an extended period of time,
catches around recent levels have maintained stock size at about the same level, in spite
of several past assessments that predicted the stock would either decline or grow if the
current catch was maintained. This observation highlights the challenge of predicting the
outlook for this stock.

In order to provide advice relative to rebuilding the western Atlantic bluefin
resource, the SCRS conducted projections for two scenarios about future recruitment.
One scenario assumed that future average recruitment will approximate the average
estimated recruitment (at age one) since 1976, unless spawning stock size declines to low
levels (such as the current level estimated in the assessment, but generally lower than
estimates during most of the assessment history). The second scenario allowed average
recruitment to increase with spawning stock size up to a maximum level no greater than
the average estimated recruitment for 1970 to 1974. These scenarios are referred to as
the low recruitment and high recruitment scenarios, respectively. The low and high
recruitment scenarios implied that the Bwsv (expressed in SSB) is 42 percent and 183
percent of the biomass in 1975, respectively. With the current information the SCRS
could not determine which recruitment scenario is more likely, but both are plausible, and
recommended that management strategies should be chosen to be reasonably robust to
this uncertainty.

Table Error! No text of specified style in document..3 below summarizes the
results of projections of both scenarios at different catch levels. The projections for the
low recruitment scenario estimated that a constant catch of 3,000 mt per year has an 83
percent probability of allowing rebuilding to the associated SSBwsv by 2018. A constant
catch of 2,500 mt per year has a 35 percent probability of allowing rebuilding to the 1975
SSB by 2018.

The results of projections based on the high recruitment scenario estimated that a
constant catch of 2,500 mt per year has a 60 percent probability of allowing rebuilding to
the 1975 level of SSB, and there is a 20 percent chance of rebuilding SSB to SSBwsv by
2018. If the low recruitment scenario is valid, the TAC could be increased to at least
3,000 mt without violating ICCAT’s rebuilding plan. If the high recruitment scenario is
valid, the TAC should be decreased to less than 1,500 mt to comply with the plan.

The estimate of SSBwsy for the high recruitment scenario is critical to inferences
regarding the probability of achieving rebuilding under different future levels of catch,
and also less well determined by the data than SSBwsv for the low recruitment scenario.
In particular, the estimates of SSBwsv based on the high recruitment scenario are
substantially larger than the largest spawning stock size included in the assessment. This
extrapolation considerably increases the uncertainty associated with these estimates of
SSBwsy. Previous meetings have used SSBio7sas a rebuilding target in the context of
interpreting projections. Arguably SSBusrs is appropriate as a target level for interpreting
the implications of projections based on the high recruitment scenario. Under such a



target level for the high recruitment scenario, a TAC of 2,700 mt has an estimated
probability of reaching the rebuilding level of about 50 percent.

The SCRS cautioned that these conclusions 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. Furthermore, the
projected increases in stock size are strongly dependent on estimates of recent
recruitment, which are a particularly uncertain part of the assessment. A sensitivity test
in which the estimates of the below average 1996 and the strong 1997 year classes were
excluded from the analysis gave somewhat less optimistic results in terms of the
estimated probabilities of recovery by 2018. However, these projections still predicted
increases in spawning biomass for both recruitment scenarios, except for extreme
increases in catch.

Table Error! No text of specified style in document..3 Probability of western Atlantic bluefin
tuna achieving rebuilding target by 2018. Source: ICCAT, 2004.

Catch Low Recruitment Scenario High Recruitment Scenario
(MT) SSBIQ75 SSBMSY SSBlQ75 SSBMSY
500 95 % 100 % 98 % 3%
1,000 89 % 100 % 96 % 62 %
1,500 77 % 100 % 87 % 47 %
2,000 60 % 99 % 5% 30 %
2,300 45 % 98 % 66 % 24 %
2,500 35% 97 % 60 % 20 %
2,700 26 % 95 % 52 % 17 %
3,000 14 % 83 % 38 % 11 %
5,000 0% 1% 2% 0%

3.1.2 Atlantic Bays Tuna

All text, figures and tables for this Section are from the SCRS 2004 Report and
the U.S. National Report to ICCAT, 2004. All weights are reported as whole weights
unless indicated as otherwise.

3.1.2.1 Atlantic Bigeye Tuna
Biology/Life History

The geographical distribution of bigeye tuna is very wide and covers almost the
entire Atlantic Ocean between 50 N and 45 S. This species is able to dive deeper than



other tuna species and exhibits extensive vertical movements. Similar to the results
obtained in other oceans, pop-up tagging and sonic tracking studies conducted on adult
fish in the Atlantic has revealed that they exhibit clear diurnal patterns being much deeper
in the daytime than at night. Spawning takes place in tropical waters when the
environment is favorable. From the nursery areas in tropical waters, juvenile fish tend to
diffuse into temperate waters as they grow larger. Catch information from the surface
gears indicate that the Gulf of Guinea is a major nursery ground for this species.

Dietary habits of bigeye tuna are varied such that prey organisms like fish,
mollusks, and crustaceans are found in stomach contents. A growth study based on
otolith and tagging data resulted in the adoption by the SCRS of a new growth curve.

The curve shows bigeye tuna exhibit relatively fast growth: about 105 cm in fork length
at age three, 140 cm at age five and 163 cm at age seven. Bigeye tuna become mature at
about age three and a half. Young fish form schools mostly mixed with other tunas such
as yellowfin and skipjack. These schools are often associated with drifting objects, whale
sharks and sea mounts. This association appears to weaken as bigeye tuna grow larger.
An estimate of natural mortality (M) for juvenile fish was provided based on the results
of a tagging program. According to this study, mortality for juvenile fish only is at a
similar level of M as that currently used for the entire Atlantic stock as well as the level
of M used for all other oceans. Various evidence including; a genetic study, the time-
area distribution of fish, and movements of tagged fish, suggest an Atlantic-wide single
stock for this species, which is currently accepted by the SCRS. However, the possibility
of other scenarios, such as north and south stocks, should not be disregarded.

Recent Updates on U.S. Bigeye Tuna Research

During 2004, U.S. scientists participated in both the Bigeye Tuna Year Program
(BETYP) Symposium (Madrid, Spain, March 8 — 9, 2004) and the Second World Bigeye
Tuna Meeting (Madrid, Spain, March 10 - 13, 2004). Contributed papers included
SCRS/2004/038, describing the simulated aggregation of bigeye tuna in free schools
versus those associated with fish aggregating devices, and SCRS/2004/059, which
reviewed published work on yellowfin tuna growth and compared parameter estimates in
the context of potential impact on the catch-at-age matrices used for stock assessment.
U.S. scientists took part in the 2004 ICCAT Bigeye Tuna Stock Assessment (Madrid,
Spain, June 28 - July 3, 2004). For this meeting, relative abundance patterns based on
U.S. pelagic longline data from 1982 to 2003 were presented in SCRS/2004/133.

SCRS Recent Stock Assessment Results

A new stock assessment was conducted for bigeye tuna in July 2004. Due to the
early date of the meeting, the catch information for 2003 was incomplete and could not
be incorporated in the assessment. The 2004 stock assessment was conducted using
various types of models. However, there were considerable sources of uncertainty arising
from the lack of information regarding (a) reliable indices of abundance for small bigeye
from surface fisheries, (b) the species composition of Ghanaian fisheries that target
tropical tunas, and (c) details on the historical catch and fishing activities of Illegal,
Unregulated, Unreported (IUV) fleets (e.g., size, location and total catch).



Three indices of relative abundance were available to assess the status of the stock
(Figure Error! No text of specified style in document..2). All were from longline
fisheries conducted by Japan, Chinese Taipei and United States. While the Japanese
indices have the longest duration since 1961 and represent roughly 20 - 40 percent of the
total catch, the other two indices are shorter and generally account for a smaller fraction
of the catch than the Japanese fishery. These three indices primarily relate to medium
and large-size fish.

Various types of production models were applied to the available data and the
SCRS notes that the current year’s model fits to the data were better than in past
assessments, although they required similar assumptions regarding stock productivity.
The point estimates of MSY obtained from different production models ranged from
93,000 mt to 113,000 mt. The lower limit of this range is higher than the one estimated
in the 2002 assessment, probably due to the revised indices and the addition of a new
index. An estimate obtained from another age-aggregated model was 114,000 mt. The
inclusion of estimation uncertainty would broaden this range considerably.

These analyses estimate that the total catch was larger than the upper limit of
MSY estimates for most years between 1993 and 1999, causing the stock to decline
considerably, and leveling off thereafter as total catches decreased. These results also
indicate that the current biomass is slightly below or above (85 — 107 percent) the
biomass at MSY (Figure Error! No text of specified style in document..3), and that
current fishing mortality is also in the range of 73 percent to 101 percent of the level that
would allow production of MSY (Table Error! No text of specified style in
document..4). However, indications from the most targeted and wide-ranging fishery are
of a more pessimistic status than implied by these model results. Several types of age-
structured analyses were conducted using the above-mentioned longline indices from the
central fishing grounds and catch-at-age data converted from the available catch-at-size
data. In general, the trajectories of biomass and fishing mortality rates are in accordance
with the production model analyses. Model fits appeared improved over those of past
assessments, apparently as a result of using a new growth curve for the calculation of
catch at age.
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Age/size at Maturity Age 3/~100 cm curved fork length
Spawning Sites Tropical waters

Current Relative Biomass Level Bos/Bmsy =0.85 - 1.07

Minimum Stock Size Threshold 0.6Bysy (age 2+)

Current Relative Fishing Mortality Rate Foo/Fmsy = 0.73-1.01

Maximum Fishing Mortality Threshold Fyear/ Fmsy = 1.00

Maximum Sustainable Yield 93,000 - 114,000 mt

Current (2003) Yield 85,000 mt

Current (2003) Replacement Yield 89,000 - 103,000 mt

Outlook Overfished; overfishing is occurring

SCRS Advice and Management Actions

Previous yield-per-recruit and spawner-per-recruit analyses highlighted the
potential importance of reducing fishing mortality on small fish. However, the
percentage of fish caught less than this minimum size (3.2 kg) is very high (46 - 62
percent of the total fish caught) since 1989. The SCRS, therefore, recommends the full
implementation of the moratorium on Fish Aggregation Device (FAD) fishing by all
surface fisheries in the Gulf of Guinea. This assessment indicated that the stock has
declined due to the large catches made since the mid-1990s to around or below the level
that produces the MSY, and that fishing mortality exceeded Fwsy for several years during
that time period. Projections indicate that catches of more than 100,000 mt will result in
continued stock decline. ICCAT should be aware that if major countries were to take the
entire catch limit set under the ICCAT Recommendations and other countries were to
maintain recent catch levels, then the total catch could exceed 100,000 mt. The SCRS
highly recommended that catch levels of around 90,000 mt or lower be maintained at
least for the near future for ICCAT to rebuild the stock.

The SCRS noted its appreciation for the effort made by ICCAT in establishing the
Statistical Document Program for bigeye tuna and expressed hope that the data to be
submitted to the Secretariat will be useful to improve estimates of unreported catches.
The SCRS also stated its appreciation regarding the initiatives to reduce the lUU
activities taken by several fishing authorities. These efforts are helpful in identifying and
reducing the unreported catches in the Atlantic and will make the catch limit regulation
more effective, and thus will contribute to reduce uncertainties in the bigeye stock
assessment. As far as the IUU catches of BET are concerned, they are almost
disappearing according to the available estimates. Nevertheless, the SCRS expressed
concern that unreported catches may have been underestimated.



SCRS evaluation of current regulations

ICCAT recommended a bigeye tuna minimum size regulation of 3.2 kg in 1980 to
reinforce the same regulation for yellowfin tuna. It is clear that a large quantity of
juvenile bigeye tuna smaller than 3.2 kg continues to be captured mostly from the
equatorial surface fleets (baitboat and purse seine). The percentage and total number of
fish smaller than the minimum size has increased since 1989 and was more than 45
percent of the total fish caught or more than six million fish thereafter, although the
absolute number of undersized fish might have been reduced in some fisheries.
According to previous yield-per-recruit analyses, a full implementation of this regulation
could result in an increase in yield-per-recruit by almost 20 percent at Fmax.

The moratorium on FAD fishing by surface gears in the Gulf of Guinea has been
implemented by ICCAT since 1999. The full evaluation of this program is somewhat
hindered by the multi-species nature of surface fisheries and the existence of other types
of fisheries. The updated analysis indicated that this regulation appeared effective in
reducing mortality for juvenile bigeye and increasing the spawning biomass per recruit.
The full compliance with this regulation by all surface fisheries will greatly increase the
effectiveness of this regulation. The SCRS was pleased to note that Ghana implemented
this moratorium in the 2003/2004 season (SCRS/2004/027).

Limiting the annual catch to the average catch in two years of 1991 and 1992
entered into force for the major fishing countries whose 1999 catch reported to the 2000
SCRS was larger than 2,100 mt. The 2003 total reported catch for the major countries
and fishing entities to which the catch limit applies (EC-Spain, EC-France, EC-Portugal,
Japan, Ghana, China and Chinese Taipei) was 67,700 mt and 18,800 mt lower than the
total catch limit (86,500 mt). As a whole, the total catch in 2003 for all countries is about
11,300 mt lower than the average total catch of 1991 and 1992.

SCRS Outlook

Stock projections were conducted based on the production model results,
assuming a catch of 75,480 mt in 2003 and varying levels of constant catch thereafter.
The projection results suggest that the biomass of the stock will likely decline further
with constant catches of 100,000 mt or more. On average, increases in biomass are
expected with catches of 90,000 mt or less. However, due to uncertainty, there is a non-
negligible probability of further decline of the stock with a constant future catch of
100,000 mt or more.

3.1.2.2 Atlantic Yellowfin Tuna
Life History/Biology

Yellowfin tuna is a cosmopolitan species distributed mainly in the tropical and
subtropical oceanic waters of the three oceans, where they form large schools. The sizes
exploited range from 30 cm to 170 cm fork length (FL). Smaller fish (juveniles) form



mixed schools with skipjack and juvenile bigeye, and are mainly limited to surface
waters, while larger fish are found in surface and sub-surface waters. The majority of the
long-term recoveries of tagged fish have been tagged in the western Atlantic and
recovered in the eastern Atlantic, where several recaptures are recorded each year.

Sexual maturity occurs at about 100 cm FL. Reproductive output among females
has been shown to be highly variable, although the extent of this is unknown. The main
spawning ground is the equatorial zone of the Gulf of Guinea, with spawning occurring
from January to April. Juveniles are generally found in coastal waters off Africa. In
addition, spawning occurs in the Gulf of Mexico, in the southeastern Caribbean Sea, and
off Cape Verde, although the relative importance of these spawning grounds is unknown.

Although such separate spawning areas might imply separate stocks or substantial
heterogeneity in the distribution of yellowfin tuna, a single stock for the entire Atlantic is
assumed as a working hypothesis (Atlantic Yellowfin Working Group, Tenerife, 1993),
taking into account the transatlantic migration (from west to east) indicated by tagging, a
40-year time series of longline catch data that indicates yellowfin are distributed
continuously throughout the entire tropical Atlantic Ocean, and other information (e.g.,
time-area size frequency distributions and locations of fishing grounds).

Growth patterns are variable with size, being relatively slow initially, and
increasing by the time the fish leave the nursery grounds. Males are predominant in the
catches of larger sized fish. Natural mortality is assumed to be higher for juveniles than
for adults. Tagging studies for Pacific yellowfin supports this assumption. New data on
biology and catches obtained from the Brazilian longline fishery were presented in 2004.

Recent Updates on U.S. Yellowfin Tuna Research

During 2003, U.S. scientists in cooperation with scientists from other countries
conducted several collaborative studies. Cooperative research by the United States and
Mexico continued and resulted in a joint analysis of United States and Mexican longline
catch-per-unit-effort (CPUE) of yellowfin in the Gulf of Mexico (SCRS/2003/061).
Cooperative research plans include further development of abundance indices for sharks
and other tunas, as well as the refinement of the yellowfin tuna indices as additional data
become available. Cooperative research on yellowfin tuna abundance indices, catch-at-
age, and life-history studies is also continuing with VVenezuelan scientists. One document
on Venezuelan longline catch rate patterns resulted from this collaboration in 2003
(SCRS/2003/054) and additional working papers based on this collaboration are expected
in future years.

U.S. scientists participated in the 2003 ICCAT Yellowfin Tuna Stock Assessment
(Merida, Mexico, July 21 - 26, 2003), and submitted several other working papers. Two
relative abundance patterns (one for the Gulf of Mexico and another for the Atlantic
regions fished by U.S. longline vessels) based on U.S. pelagic longline data from 1981 to
2002 were presented in SCRS/2003/060. Additionally, a relative abundance index based
on data collected through the Large Pelagic Survey from the Virginia-Massachusetts rod
and reel fishery (1986 - 2002) was presented in SCRS/2003/062.



New information from a genetic study was presented in SCRS/2003/063. The
phylogenetic analysis conducted on samples from the Gulf of Mexico and Gulf of Guinea
by researchers at Texas A&M, Galveston, revealed the presence of siblings in several
sampling tows for juvenile tuna. Given the high level of genetic diversity at both the
mitochondrial and microsatellite loci, the probability of such sampling is extremely low
and can best be explained by the unequal reproductive output of certain females.
Increases in vulnerability of juvenile yellowfin tuna could be of concern in terms of
genetic integrity of the population if levels of reproductive variance are confirmed to be
large.

U.S. scientists also worked in cooperation with outside experts to study
alternatives for improving the collection of catch statistics in the U.S. recreational
yellowfin tuna fishery. A U.S. scientist attended the Tuna Statistics Meeting (Tema,
Ghana, February 2 - 5, 2003) and collaborated with scientists from other nations
(including Ghana) in the design of a pilot study to develop a sampling scheme for
Ghana’s tropical tuna fishery.

SCRS Recent Stock Assessment Results

A full assessment was conducted for yellowfin tuna in 2003 applying various age-
structured and production models to the available catch data through 2001.
Unfortunately, at the time of the assessment meeting, only 19 percent of the 2002 catch
had been reported (calculated relative to the catch reports available at the time of the
SCRS Plenary). The results from all models were considered in the formulation of the
SCRS’s advice.

The variability in overall catch-at-age is primarily due to variability in catches of
ages zero and one (note that the catches in numbers of ages zero and especially one
were particularly high during the period 1998 - 2001). Both equilibrium and non-
equilibrium production models were examined in 2003 and the results are
summarized in

Table Error! No text of specified style in document..5. The estimate of MSY based
upon the equilibrium models ranged from 151,300 to 161,300 mt; the estimates of
F2001/Fmsy ranged from 0.87 to 1.29. The point estimate of MSY based upon the non-
equilibrium models ranged from 147,200 - 148,300 mt. The point estimates for Faoo1/Fumsy
ranged from 1.02 to 1.46. The main differences in the results were related to the
assumptions of each model. The SCRS was unable to estimate the level of uncertainty
associated with these point estimates. An age-structured virtual population analysis
(VPA) was made using eight indices of abundance. The results from this model were
more comparable to production model results than in previous assessments, owing in part
to a greater consistency between several of the indices used. The VPA results compare
well to the trends in fishing mortality and biomass estimated from production models.



The VPA estimates that the spawning biomass (Table Error! No text of specified style
in document..3) and the levels of fishing mortality (Table Error! No text of specified
style in document..4) in recent years have been very close to MSY levels. The estimate
of MSY derived from these analyses was 148,200 mt.

In summary, the age-structured and production model analyses implied that
although the 2001 catches of 159,000 mt were slightly higher than MSY levels, effective
effort may have been either slightly below or above (up to 46 percent) the MSY level,
depending on the assumptions. Consistent with these model results, yield-per-recruit
analyses also indicated that 2001 fishing mortality rates could have been either above or
about the level which could produce MSY. Yield-per-recruit analyses further indicated
that an increase in effort is likely to decrease the yield-per-recruit, while reductions in
fishing mortality on fish less than 3.2 kg could result in substantial gains in yield-per-
recruit and modest gains in spawning biomass-per-recruit.

Table Error! No text of specified style in document..5 Summary Table for the Status of Atlantic
Yellowfin Tuna. Source: ICCAT, 2004.

Age/size at Maturity Age 3/~110 cm curved fork length

Spawning Sites Tropical waters

Relative Biomass Level Bo1/Bmsy =0.73 - 1.10

Minimum Stock Size Threshold 0.5Buvsy (age 2+)

Relative Fishing Mortality Rate Fo1/Fmsy = 0.87 - 1.46

Maximum Fishing Mortality Threshold Fyear/Fmsy = 1.00

Maximum Sustainable Yield 147,200 - 161,300 mt

Current (2003) Yield 124,000 mt

Replacement Yield (2001) May be somewhat below the 2001 yield (159,000 mt)
Outlook Approaching an overfished condition
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Comparison of relative fishing mortality

trends calculated using VPA and non-equilibrium production models. Source:
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SCRS Advice and Management Recommendations

Estimated catches of yellowfin tuna have averaged 141,000 mt over the past three
years. This average falls near the lower estimate of the range of MSY from the age-
structured and production model analyses conducted during the 2003 assessment. The
SCRS considers that the yield of 159,000 mt in 2001 is likely somewhat above the
replacement yield, and that levels of fishing effort and fishing mortality may have been
near MSY. Total catches since 2001 have been declining, but without a new assessment
it is not clear whether or not this reflects decreases in fishing effort and fishing mortality.
Therefore, the SCRS reaffirms its support for ICCAT’s 1993 recommendation "that there
be no increase in the level of effective fishing effort exerted on Atlantic yellowfin tuna,
over the level observed in 1992." During the 2003 assessment, the SCRS’s estimates of
effective fishing effort for recent years fell near the estimate for 1992.

A number of management measures have been implemented in the United States,
consistent with this advice, to prevent overfishing. In 1999, NMFS implemented limited
access in the pelagic longline fishery for Atlantic tunas, as well as a recreational retention
limit for yellowfin tuna. The United States has also implemented a larger minimum size
than that required by ICCAT. This species is listed as approaching an overfished
condition by the United States.

The SCRS also continues to recommend that effective measures be found to
reduce fishing mortality of small yellowfin, based on previous results of yield-per-recruit
analysis. In 2003, the SCRS evaluated the effects of the moratorium on fishing on
floating objects (and other measures to reduce catches of small fish) begun in late 1997,
but there were insufficient data to fully evaluate the impact on yellowfin tuna. In general,
the approach was intended to benefit bigeye tuna and is not expected to reduce the
mortality of juvenile yellowfin tuna. In fact, the fishing mortality on juvenile yellowfin
tuna appears to have increased substantially during the moratorium years, although it is
unclear that this is related to the moratorium.

SCRS Evaluation of Management Measures

In 1973, ICCAT adopted a regulation that imposed a minimum size of 3.2 kg for
yellowfin tuna, with a 15 percent tolerance in the number of undersized fish per landing.
This regulation has not been adhered to internationally, as the proportion of landings of
yellowfin tuna less than 3.2 kg has been far in excess of 15 percent per year for the purse
seine and baitboat fisheries. Based on the catch species composition and catch-at-size
data available during the 2003 assessment, yearly catches in number ranged between 54
percent and 72 percent undersized yellowfin tuna by purse seiners, from 63 percent to 82
percent undersized fish for baitboats over the period 1997-2001. Landings of undersized
fish occur primarily in the equatorial fisheries. Unfortunately, it is difficult to realize
substantial reductions in catches of undersized fish in these fisheries because small
yellowfin tuna are mostly associated with skipjack tuna, especially when fishing occurs
on floating objects; thus it is difficult to avoid catching small yellowfin when catching



skipjack, the latter being an important component of eastern Atlantic (equatorial) purse
seine fleet catches. The SCRS plans further investigations of the utility of minimum size
regulations and alternative measures to reduce juvenile mortality in this multi-species
fishery.

In 1993, ICCAT recommended "that there be no increase in the level of effective
fishing effort exerted on Atlantic yellowfin tuna, over the level observed in 1992." As
measured by fishing mortality estimates from the 2003 assessment, effective effort in
2001 appeared to be approaching or exceeding the 1992 levels.

SCRS Outlook

Since reported yellowfin tuna landings in 2001 appeared to be somewhat above
the MSY level estimated during the 2003 assessment and fishing effort and fishing
mortality may have been in excess of the levels associated with MSY,, it is important to
ensure that effective effort does not increase beyond the 2001 level. Projections indicate
that stock biomass is likely to decrease if fishing mortality increases to the level
estimated for 1992, which is currently being approached or exceeded. Thus the
possibility that the fishing power of the purse seiners and other fleets may further
increase, even if the total capacity of the fleet were to remain constant, is also cause for
concern. It should be noted that the current estimates of total yellowfin landings in 2002
and 2003, which were not available at the time of the assessment, are 139,000 mt and
124,000 mt, respectively.

3.1.2.3 Atlantic Albacore Tuna
Life History / Species Biology

Albacore is a temperate tuna widely distributed throughout the Atlantic Ocean
and Mediterranean Sea. For assessment purposes, the existence of three stocks is
assumed based on available biological information: northern and southern Atlantic stocks
(separated at 5°N), and a Mediterranean stock. Albacore spawning areas in the Atlantic
are found in subtropical western areas of both hemispheres and throughout the
Mediterranean Sea. Spawning takes place during austral and boreal spring-summer.
Sexual maturity is considered to occur at about 90 cm FL (age five) in the Atlantic, and at
smaller size (62 cm, age two) in the Mediterranean. Until this age they are mainly found
in surface waters, where they are targeted by surface gears. Some adult albacore are also
caught using surface gears but, as a result of their deeper distribution, they are mainly
caught using longlines. Young albacore tuna are also caught by longline in temperate
waters.

Recent Updates on U.S. Albacore Tuna Research

In 2003, an analysis of U.S. longline CPUE (SCRS/03/086) was prepared in
support of the ICCAT assessment of northern and southern Atlantic albacore tuna.



SCRS Stock Assessment Results

The last assessment of the northern stock was conducted in 2000, using data from
1975 to 1999, and that of the southern stock in 2003; no assessment of the Mediterranean
stock has ever been carried out. To coordinate the timing of the assessments of northern
and southern albacore tuna, the stock assessment for northern albacore was postponed at
the 2004 ICCAT meeting from 2006 to 2007 (note the management measures for
northern albacore expire at the end of 2006). The SCRS noted the considerable
uncertainty that continues to remain in the catch-at-size data for the northern and
southern stocks, and the profound impact this has had on attempts to complete a
satisfactory assessment of northern albacore tuna.

North Atlantic

The SCRS carried out an initial analysis of the state of the northern stock using a
model essentially the same as that used in previous assessments. However, revisions
to catch-at-size data, provided to the Secretariat during and shortly before the
assessment, altered the historical data series. The impacts of these revisions are
such that the SCRS concluded that it was not appropriate to proceed with an
assessment based on the 2003 catch-at-age. Consequently, the SCRS’s opinion of
the current state of the northern albacore tuna stock is based primarily on the last
assessment conducted in 2000 together with observations of CPUE and catch data
provided to the SCRS since then. The results, obtained in 2000, showed consistency
with those from previous assessments (



Table Error! No text of specified style in document..6).

The SCRS noted that CPUE trends have varied since the last assessment in 2000,
and in particular differed between those representative of the surface fleets (Spain Troll
age two and Spain Troll age three) and those of the longline fleets of Japan, Chinese
Taipei and the United States. The Spanish age two troll series, while displaying an
upward trend since the last assessment, nonetheless declines over the last ten years. For
the Spanish age three troll series the trend in the years since the last assessment is down,
however, the trend for the remainder of the last decade is generally unchanged. For the
longline fleets, the trend in CPUE indices is either upwards (Chinese Taipei and United
States) or unchanged (Japan) in the period since the last assessment. However,
variability associated with all of these catch rate estimates prevented definitive
conclusions about recent trends of albacore catch rates.

Equilibrium yield analyses, carried out in 2000 and made on the basis of an
estimated relationship between stock size and recruitment, indicate that spawning stock
biomass was about 30 percent below that associated with MSY. However, the SCRS
noted considerable uncertainties in these estimates of current biomass relative to the
biomass associated with MSY (Bwmsy), owing to the difficulty of estimating how
recruitment might decline below historical levels of stock biomass. Thus, the SCRS
concluded that the northern stock is probably below Busy, but the possibility that it is
above it should not be dismissed (Figure Error! No text of specified style in
document..6). However, equilibrium yield-per-recruit analyses made by the SCRS in
2000 indicate that the northern stock is not being growth overfished (F < Fmax).

South Atlantic

In 2003, an age-structured production model, using the same specifications as in
2000, was used to provide a base case assessment for soouthern Atlantic albacore.
Results were similar to those obtained in 2000, but the confidence intervals were
substantially narrower in 2003 than in 2000 (Table Error! No text of specified style in
document..7). In part, this may be a consequence of additional data now available, but
the underlying causes need to be investigated further. The estimated MSY and
replacement yield from the 2003 base case (30,915 mt and 29,256 mt, respectively) were
similar to those estimated in 2000 (30,274 mt and 29,165 mt). In both 2003 and 2000,
the fishing mortality rate was estimated to be about 60 percent of Fysy. Spawning stock
biomass has declined substantially relative to the late 1980s, but the decline appears to
have leveled off in recent years and the estimate for 2002 remains well above the
spawning stock biomass corresponding to MSY.
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Summary Table for the Status of North

Atlantic Albacore Tuna. Source: ICCAT, 2004.

Agel/size at Maturity

Age 5/~90 cm curved fork length

Spawning Sites

Subtropical western waters of the northern Hemisphere

Current Relative Biomass Level
Minimum Stock Size Threshold

BQQ/BMSY =0.68 (052 - 086)
0.7Bwmsy

Current Relative Fishing Mortality Rate
Maximum Fishing Mortality Threshold

Foo/Frsy = 1.10 (0.99 - 1.30)
Fyear/FMSY =1.00

Maximum Sustainable Yield

32,600 mt [32,400 - 33,100 mt]

Current (2003) Yield

25,516 mt

Current (2003) Replacement Yield

not estimated

Outlook

Overfished; overfishing is occurring

Table Error! No text of specified style in document..7

Summary Table for the Status of South

Atlantic Albacore Tuna. Source: ICCAT, 2004.

Age/size at Maturity

Age 5/~90 cm curved fork length

Spawning Sites

Subtropical western waters of the southern Hemisphere

Current Relative Biomass Level

BOZ/BMSY =1.66 (074 - 181)

Current Relative Fishing Mortality Rate

FOZ/FMSY =0.62 (046 - 148)

Maximum Sustainable Yield

30,915 mt (26,333 - 30,915)

Current (2003) Yield

27,811 mt

Current (2003) Replacement Yield

29,256 mt (24,530 - 32,277)

Outlook

Not overfished; overfishing is not occurring

SCRS Advice and Management Recommendations

North Atlantic

No assessment of the North Atlantic albacore stock was possible in 2003 because
of uncertainties associated with the catch-at-age. In 2000, the SCRS recommended that
in order to maintain a stable Spawning Stock Biomass in the near future the catch should
not exceed 34,500 mt (the 1999 catch level) in the period 2001-2002. The SCRS further
noted that should ICCAT wish the Spawning Stock Biomass to begin increasing towards
the level estimated to support MSY, then catches in 2001 and 2002 should not exceed
31,000 mt. In 2003, the SCRS reiterated its previous advice and extended it until the next

assessment.




South Atlantic

Recent catches of albacore tuna in the South Atlantic are in the vicinity of the
current and recent estimates of MSY (30,915 mt). Both the 2000 and the 2003 albacore
assessments estimated that the stock is above Busy (2003 estimates Beurren/Busy = 1.66,
Feuren/Fusy = 0.62). The SCRS recommends that in order to maintain SSB in the near
future the catch should not exceed 31,000 mt for the next three to five years.

Mediterranean

There are no ICCAT management recommendations for the Mediterranean stock.
However, the SCRS recommended to ICCAT that reliable data be provided on catch,
effort and size for Mediterranean albacore tuna. The SCRS also recommended that an
effort be made to recover historical data. Improvements to these basic inputs are
essential before a stock assessment of Mediterranean albacore tuna can be attempted.

SCRS Evaluation of Management Recommendations
North Atlantic

Since 2001, ICCAT established a TAC of 34,500 mt for this stock. In 2003,
ICCAT extended this TAC up to 2006. The SCRS noted that reported catches for 2001,
2002, and 2003 have been below the TAC. A 1998 recommendation that limits fishing
capacity to the average of 1993 - 1995 also remains in force. The SCRS is unable to
assess whether or not these recommendations have had a direct effect on the stock.

South Atlantic

Since 1999, ICCAT established the TAC for this stock (in 2001-2003 the TAC
has been set to 29,200 mt). In 2003, ICCAT extended this TAC to 2004. The SCRS
noted that reported catches have not exceeded the TAC in 2003. Also the total catch by
Chinese Taipei, South Africa, Brazil, and Namibia (26,620 mt) did not exceed the 27,500
mt catch limit of parties actively fishing for southern albacore, as stipulated by resolution
02-06. It should be noted that sufficient capacity exists within the fisheries to exceed the
TAC as was done in 2000, 2001, and 2002. Japan adhered to its bycatch limit of four
percent of the total catch of bigeye tuna in the Atlantic Ocean. However, the SCRS is
unable to assess whether or not these catch limits have had a direct effect on the stock.

SCRS Outlook
North Atlantic

In terms of yield per recruit, the assessment carried out in 2000 indicates that the
fishing intensity is at, or below, the fully exploited level. Concerning MSY -related
quantities, the SCRS recalls that they are highly dependent on the specific choice of
stock-recruitment relationship. The SCRS believed that using a particular form of stock-
recruitment relationship that allows recruitment to increase with spawning stock size



provided a reasonable view of reality. This hypothesis together with the results of the
assessment conducted in 2000 indicate that the spawning stock biomass (B1ggg) for the
northern stock (29,000 mt) was about 30 percent below the biomass associated with MSY
(42,300 mt) and that current F (2000) was about 10 percent above Fysy. However, an
alternative model allowing for more stable recruitment values in the range of observed
SSB values would provide a lower estimate of SSB at MSY, below the current value.

South Atlantic

Catches of albacore in the South Atlantic in 2001 and 2002 were above
replacement yield, and were below estimates of MSY in 2003. Nevertheless, both the
2000 and 2003 albacore assessments estimated that the stock is above Bwmsy. There is now
greater confidence in these estimates of MSY and therefore there is justification to base a
TAC recommendation on MSY instead of replacement yield estimates from the model as
in 2000. This results from the SCRS’s view that current stock status is somewhat above
Bwmsy and catch of this level, on average, would be expected to reduce the stock further
towards Bwsv. Recent estimates of high recruitment could allow for some temporary
increase in adult stock abundance under a 31,000 mt catch, but this result is uncertain.

Mediterranean

Given the lack of an assessment, the implications of the rapid increase in landings
in unknown.

3.1.2.4 Atlantic Skipjack Tuna
Life History / Species Biology

Skipjack tuna is a cosmopolitan species forming schools in the tropical and
subtropical waters of the three oceans. Skipjack spawn opportunistically throughout the
year in vast areas of the Atlantic Ocean. The size at first maturity is about 45 cm for
males and about 42 cm for females in the East Atlantic, while in the West Atlantic sexual
maturity is reached at around 51 cm for females and 52 cm for males. Skipjack growth is
seasonal, with substantial differences according to the latitude. There remains
considerable uncertainty about the variability of the growth parameters between areas. It
is, therefore, a priority to gain more knowledge on the growth schemes of this species.

Skipjack is a species that is often associated with floating objects, both natural
objects or fish aggregating devices (FADs) that have been used extensively since the
early 1990s by purse seiners and baitboats (during the 1991 to 2003 period, about 55
percent of skipjack were caught with FADs). The concept of viscosity (low interchange
between areas) could be appropriate for the skipjack stocks. A stock qualified as
“viscous” can have the following characteristics:

e It may be possible to observe a decline in abundance for a local segment of the
stock;



e Overfishing of that component may have little, if any, repercussion on the
abundance of the stock in other areas; and,
e Only a minor proportion of fish may make large-scale migrations.

The increasing use of FADs could have changed the behavior of the schools and
the migrations of this species. It is noted that, in effect, the free schools of mixed species
were much more common prior to the introduction of FADs than now. These possible
behavioral changes (“ecological trap” concept) may lead to changes in the biological
parameters of this species as a result of the changes in the availability of food, predation
and fishing mortality. Skipjack caught with FADs are usually found associated with
other species. The typical catch with floating objects is comprised of about 63 percent
skipjack, 20 percent small yellowfin, and 17 percent juvenile bigeye and other small
tunas. A comparison of size distributions of skipjack between periods prior to and after
the introduction of FADs show that, in the eastern Atlantic, there has been an increase in
the proportion of small fish in the catches, as well as a decline in the total catch in recent
years in some areas.

The SCRS reviewed the current stock structure hypothesis that consists of two
separate management units, one in the east Atlantic and another in the west Atlantic,
separated at 30°W. The boundary of 30° West was established when the fisheries were
coastal, whereas in recent years the East Atlantic fisheries have extended towards the
west, surpassing this longitude, and showing the presence of juvenile skipjack tuna along
the Equator, west of 30'W, following the drift of the FADs. This implies the potential
existence of a certain degree of mixing. Nevertheless, taking into account the large
distances between the east and west areas of the ocean, various environmental
constraints, the existence of a spawning area in the east Atlantic as well as in the northern
zone of the Brazilian fishery, and the lack of additional evidence (e.g. transatlantic
migrations in the tagging data), the hypothesis of separate east and west Atlantic stock is
maintained as the most plausible alternative. On the other hand, in taking into account
the biological characteristics of the species and the different fishing areas, smaller
management units could be considered.

SCRS Recent Stock Assessment Results

The last assessment on Atlantic skipjack tuna was carried out in 1999 (
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skipjack stock(s), as well as the stocks of this species in other oceans, show a series of
characteristics that make it extremely difficult to conduct an assessment using current
models. Among these characteristics, the most noteworthy are:

e The continuous recruitment throughout the year, but heterogeneous in time and
area, making it impossible to identify and monitor the individual cohorts;

e Apparent variable growth between areas, which makes it difficult to interpret the
size distributions and their conversion to ages; and,

e Exploitation by many and diverse fishing fleets (baitboat and purse seine), having
distinct and changing catchabilities, which makes it difficult to estimate the
effective effort exerted on the stock in the east Atlantic.

For these reasons, no standardized assessments have been able to be carried out
on the Atlantic skipjack stocks. Notwithstanding, some estimates were made, by means
of different indices of the fishery and some exploratory runs were conducted using a new
development of the generalized production model.

Eastern stock

Standardized catch rates are not available. However, an analysis was made, for
the 1969-2002 period, of the different indices of the purse seine fishery that could
provide valuable information on the state of the stock. For the majority of the indices, the
trends were divergent, depending on the area, which may indicate the viscosity of the
skipjack stock, with limited mixing rates between areas. Because of the difficulties in
assigning ages to the skipjack catches, the estimates of the values of natural mortality by
age and obtaining indices of abundance (especially for the eastern stock), no catch-by-age
matrices were developed and, consequently, no analytical assessment methods were
applied.

Wetern stock

Standardized abundance indices up to 1998 were available from the Brazilian
baitboat fishery and the Venezuelan purse seine fishery, and in both cases the indices
seem to show a stable stock status. Uncertainties in the underlying assumptions for the
analyses prevent the extracting of definitive conclusions regarding the state of the stock.
However, the results suggest that there may be over-exploitation within the FAD
fisheries, although it was not clear to what extent this applies to the entire stock. The
SCRS could not determine if the effect of the FADs on the resource is only at the local
level or if it had a broader impact, affecting the biology and behavior of the species.
Under this supposition, maintaining high concentrations of FADs would reduce the
productivity of the overall stock. However, since 1997, and due to the implementation of
a voluntary Protection Plan for Atlantic tunas, agreed upon by the Spanish and French
boat owners in the usual areas of fishing with objects, which later resulted in a
Commission regulation on the surface fleets that practice this type of fishing, there has
been a reduction in the skipjack tuna catches associated with FADs. Maintaining this
closure could have a positive effect on the resource.
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Age/size at Maturity Age 1 to 2/~50 cm curved fork length
Spawning Sites Opportunistically in tropical and subtropical waters
Current Relative Biomass Level Unknown

Minimum Stock Size Threshold Unknown

Current Relative Fishing Mortality Rate Unknown

Fao0s/Fmsy

Maximum Fishing Mortality Threshold Fyear/Fmsy = 1.00

Maximum Sustainable Yield Not Estimated

Current (2003) Yield 24,053 mt

Current Replacement Yield Not Estimated

Outlook Unknown

SCRS Advice and Management Recommendations

There is currently no specific regulation in effect for skipjack tuna. However, the
French and Spanish boat owners voluntarily applied a moratorium for the period of
November 1997 through January 1998, and November 1998 through January 1999. The
moratorium, which was implemented in order to protect juvenile bigeye tuna, has had an
influence on the skipjack catches made with FADs. Since 1999, a similar moratorium
was applied, recommended by ICCAT, and is still in force. The average purse seine
skipjack catches during the months from November to January by the fleets that applied
the moratoria were reduced by 64 percent compared to the average catches between the
1993 - 1996 period (before the moratoria) and those corresponding to the 1998 - 2002
period. For the entire period in which the moratoria have been in effect (1998 - 2002),
the average annual skipjack catches by the purse seine fleets that applied the moratoria
decreased by 41 percent, which is equivalent to 42,000 mt per year. However, this
decrease is likely a combined result of the decrease in effort and the moratorium impact;
this is supported by the observation that the mean annual catch by boats has decreased
only 18 percent between the two periods.



