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Report of the 3rd ISC Pacific Bluefin Tuna Working Group 
 

Plumeria Room, Ala Moana Hotel 
Honolulu, USA 

26-28 January 2004 
 
 
1.  Opening of the Meeting 
 

The third meeting of the ISC Pacific Bluefin Tuna (PBF) Working Group was held in 
Honolulu, HI, USA during 26-28 January 2004.  Dr. Z. Suzuki (Japan) chaired the meeting.  Dr. 
N. Miyabe (Japan) and Dr. R. Conser (USA) served as rapporteurs.  Twenty-three scientists 
participated, representing nine ISC member nations and contributors (Appendix 1).  Thirteen 
working documents and one reference document were contributed to the meeting (Appendix 2).  
A draft agenda was distributed prior to the meeting.  With minor modification, this agenda was 
adopted by the meeting participants (Appendix 3). 
 
2.  Fisheries and Statistics for Pacific Bluefin Tuna 
 

Chinese Taipei (No document) 
A description of Chinese Taipei’s longline fishery for Pacific bluefin tuna was presented 

by Dr. S. C. Chou. Pacific bluefin tuna are caught by a traditional and seasonal small-scale 
longline fleet that primarily operated in the southwestern waters of North Pacific Ocean. The 
annual production was not significant before 1996, and varied from about 1,500 to 3,000 mt 
since 1997. Nearly all of the Pacific bluefin tuna were harvested from waters off Taiwan and 
landed mainly at the domestic fishing ports of Tungkang and Suao. Since 2001, about 10 to 20% 
of the Pacific bluefin tuna are exported to Japanese sashimi markets and the rest are locally 
consumed. The small-scale longline fleet landed 2,780 mt of bluefin tuna in 2000, 1,839 mt in 
2001, 1,523 mt in 2002, and 1,753 mt in 2003.. 

The engine power of these longline vessels ranged from 125 to 850 HP, in which 500 HP 
were the most common, followed by 300 to 350 HP vessels, and finally, 600 to 650 HP vessels. 
Crew sizes ranged from 5 to 9 individuals, with 7 to 8 individuals being the most common crew 
size for fishing trips. The duration of each trip ranged from 1 to 19 days, with the majority of the 
trips spanning 4 to 9 days, and the average trip taking 7 days. The fishing season for this fleet is 
from April to July each year, when fish are typically aggregated for spawning in the southwestern 
waters of North Pacific Ocean. The majority of the bluefin tuna catch is typically composed of 
mature fish. 
 
Japan (ISC/04/PBF-WG/03) 

Japanese catch estimates in recent years for PBF were revised by using the information of 
the catch and size data of PBF accumulated by a large-scale research program (RJB) conducted 
by NRIFSF. Catch estimates for 1952-2002 were based on official statistics (Norin-tokei), 
research project (RJB), and other supplementary data. According to the estimates, annual total 



 
 3

catch of PBF have fluctuated between about 8,000 and 30,000 mt, ranging from 8,000 to 22,000 
mt during the last decade. More than 70 percent of the annual catch is taken by purse-seine 
vessels in Pacific and Sea of Japan, and annual total catch by purse seine is 3,000-20,000 mt 
level with large fluctuation. The annual catches of longline, troll and set net have been around 
1,000-1,500 mt, respectively, and the catches of the pole-and-line and drift-net fisheries have 
been relatively minor in recent years. 
 
Korea (ISC/04/PBF-WG/01) 

Dr. Jeong-rack Koh presented a summary of the Korean national fisheries and statistics 
for Pacific bluefin tuna (PBF).  In Korean waters, PBF are incidentally caught mainly by Korean 
domestic purse seine fishery targeting mackerels and mainly consists of small size less than one 
meter of fork length 

During the years 2002 and 2003, the PBF catch from 33 purse seiners and 4 trawlers 
amounted to 675 mt and 1,591 mt, respectively. The increased catch by 135.7% in 2003 was 
mainly due to the increase in purse seine catch.  Monthly catch proportion shows that the highest 
catch was taken in July in the year 2002 but in April and October in the year 2003. Only minor 
catches were reported during winter months from November to January in both years.  

Fishing area for PBF were mainly scattered in the southern waters of Korea near the 
Cheju Island and in the Yellow Sea occasionally. Monthly distribution of PBF catch 
demonstrates that major catch were taken during February-October. In the case of 2002, during 
February-July catches were made in the southern waters of Korea and during September and 
October in the Yellow Sea. In contrast, in the year 2003 most of the catches were recorded in the 
southern waters and some catch were also reported from coastal areas near Busan. 
 
Mexico (No Document)  
 Relevant information on the bluefin tuna caught in Mexican waters for farming purposes 
is presented in the Mexican progress report to the 4th ISC meeting.  This fishery operated mainly 
off the west coast of the Baja California peninsula.  The yield in 2002 was 1,120 mt, of which 
93% was transported to the farms. 
 
USA (ISC/04/PBF-WG/02) 

Pacific bluefin tuna (PBF) catch estimates from U.S. fisheries were summarized from 
various sources and made available to the Interim Scientific Committee for stock assessment 
research.  Annual estimates were provided for the period 1918 to 2002 and quarterly for the 
period 1928 to 2002.  Fishing gear identifiers were commercial and sport for 1918 to 1980.  A 
finer division of commercial catch estimates by gear type (pole and line, purse seine, longline, 
gillnet, troll, and handline) was provided for 1981 to 2002.  Since 1918, total PBF landings 
peaked at 15,920 metric tons (mt) in 1966 with the majority of the catch being made by purse 
seine vessels.  Commercial fishing for PBF has been low in recent years, and only 63 mt were 
landed in 2002.  Some of this catch was sold to PBF pen-rearing operations in Baja California, 
Mexico.  Conversely, recreational fishing for PBF has increased over the past five years, and 
approximately 348 mt were reported caught in 2002.  Port sampling for length composition has 
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conducted by the IATTC since 1987.  Annual and quarterly length frequency summaries were 
provided to the PBF stock assessment authors for inclusion in the analyses. 
 
 
3.  Review of Research Progress 
 
3.1 Biological Studies 
 
3.1.1 Age and Growth 
 
Examination and validation of age and growth (ISC/04/PBF-WG/08) 

Dr. Chien-Chung Hsu reported an updated examination and validation of age and growth 
parameters of bluefin tuna from the North Pacific Ocean.  During the fishing season from April 
and June each year, the spawning stock of Pacific bluefin tuna is caught by Taiwanese small-
scaled longline fleets in the southeastern and eastern waters off Taiwan.  None of the currently 
used growth curves were fitted using the extremely large fish taken the the Taiwan fishery.  
Hence, scales between the 2nd dorsal fin and lateral line of these large fish were collected for a 
new growth study.  Totally, scales from 228 fish were investigated, and among those, 133 fish 
ranged from 204 to 255 cm were readable.  Under the assumption that one ring formed in each 
year as reported previously, the corresponding age was from 8 to 13 year old.  No significant 
linear relationship was found between fork length and scale radius. However, that the more rings 
appeared in scale the bigger was fish was confirmed.  Eventually, the von Bertalanffy growth was 
derived from this result.  This growth equation shows a discrepancy at 8 year-old and above from 
the curve estimated by Yukinawa and Yabuta (1967).  Moreover, the relationship between fork 
length and eviscerated weight was estimated. 
Discussion: This work is quite important since the age and growth work used for the assessment 
work is somewhat dated (1967).  Additionally, the Taiwanese fishery has ready access to large 
fish that are not generally available in other fisheries.  Estimation of growth rates by sex should 
also be carried out. 
 
3.1.2 Reproductive Biology 
 
Reproductive biology from the southwestern North Pacific (ISC/04/PBF-WG/07) 

Dr. Hsu presented some aspects of reproductive biology of bluefin tuna in the 
southwestern waters of North Pacific.  This investigation of reproductive biology of bluefin 
tuna has been pursued based on macroscopic and microscopic examination of ovaries and 
oocytes.  Ovaries were collected from fish caught in the southeastern waters off Taiwan by 
longline vessels during May and June, 1999. Abundant bluefin tuna in the southeastern 
waters off Taiwan occurred during late April and middle June. The periods with high 
proportion of hydrated ovaries were consistent with the presence of spent ovaries, revealed 
that the spawning activity peaked at mid-May and early-June. The proportion of spent 
ovaries was not increased following the spawning season, suggested that spent bluefin tuna 
stayed on the spawning ground for a short time. Meanwhile sex ratio (172-252 cm) was not 
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deviated from 1:1, but all examined were male for fish greater than 252 cm.  Weight of 
ovaries and gonadosomatic index (GSI) for all sampled fish were greater than 1.7 kg and 
2.1, respectively.  The largest pair of ovaries found was 19.4 kg and the GSI was 18.7.  
Mean diameter of the most advanced group of oocytes (MDMAGO) of the ovaries was 946 
µm and the largest diameter of hydrated oocytes was 1.08 mm. Mean GSIs and MDMAGOs 
were about 5 and 540µm, respectively, during the sampling periods, and both peaked at 
mid-May, early June, and late June.  MDMAGO was increased with the GSI.  The size of 
spawning bluefin may differ depending on the spawning ground. Smaller fish may spawn at 
higher latitude.  Fish caught in this spawning ground were mostly giant fish and few of 
medium fish.  Lengths of 99 % fish were greater than 190 cm.  The estimation of batch 
fecundity was based on 11 ovaries with hydrated oocytes. A linear relationship between 
batch fecundity and fork length.  However, in the present analysis, the maturity oogive was 
not modeled because only large fish could be sampled from catches. 
Discussion:   The group strongly encouraged further development of this work with priority 
being given to the development of a maturity ogive.  Sex ratio estimates by size should also 
be developed. 
 
3.1.3 Migratory Behavior 
 
Pop-up tag result and its evaluation of geolocation ability (ISC/04/PBF-WG/05) 

Twelve adult fishes (160-230 kg in body weight) in the southern Ryukyu Islands 
during 2000 - 2003 and four fish (130-180 kg) in the northern Ryukyu Islands in 2002 were 
released after pop-up tag was attached.  Four tags released in the southern area successfully 
popped up from the fish within 44 days at liberty. Some of them migrated southwards 
including one fish crossed the equator, others stayed near the release area.  Two tags among 
those released in the northern area popped up in the south of mainland Japan showing the 
eastward movement while the third one moved westward and popped up in the East China 
Sea.  This result suggests that the adult bluefin has different migration patterns depending 
on the fish size or spawning area. 

The data from pop-up archival tag data and the ultrasonic tracking obtained from the 
same fish were analyzed to evaluate the pop-up tag geolocation ability.  The nine 
geolocation data showed the biases of 1.10 ± 1.46 (mean ± SD) degree in longitude and 
1.24 ± 3.85 degree in latitude from the positions determined by the GPS during the 
ultrasonic tracking.  These geolocation biases were mainly caused by the deep descents of 
the fish that occurred at around sunset and sunrise (inability of finding precise times for 
sunset and sunrise). 
 
Ongoing Research at NRIFSF (No Document) 
Outline of the migration pattern of young PBF revealed by archival tagging experiment by 
NRIFSF was presented. So far about 340 fish were released around Japan with archival 
tags, about 90 fish were recovered, and five of them conducted the trans-Pacific migration. 
Though the season of the crossing migration varied, there are some similarities, such as age 
and duration of migration. Two distinct migration patterns, stationary pattern found in WPO 
and EPO, and trans-pacific movement pattern found in between them were recognized. 
These two behavioral patterns are well characterized by the indices of rapidness and 
directionality.   And the migration route seemed to be influenced by the oceanographic 
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condition such as water temperature.  In addition, preliminary biological analysis conducted 
by NRIFSF (Aging by otolith and vertebra, and otolith microelements analysis by PIXE 
(Particle Induced X-Ray Emission)) was introduced briefly. 
 
3.1.4  Fish Behavior and Gear Performance 
 
Relationship between longline gear depth and swimming depth of PBF (ISC/04/PBF-
WG/06)  

CPUE (catch/hooks) for the Japanese longline fisheries that target spawning 
aggregation of Pacific bluefin tuna around the Ryukyu Islands are used as a tuning index for 
VPA analysis.  However, there are no evidence of the all hooks are available for the fishing 
of the bluefin tuna at the spawning ground.  In the present study, they compared between 
setting depth data of the tuna longlines measured by the time-depth memory recorders and 
swimming depths collected from the ultrasonic tracking using to be attached transmitter to 
adult free-swimming bluefin tunas in the spawning ground of the southern Ryukyu Islands.  
The setting depths of hooks were covered between 0 m to 459.9 m in depth by the 
commercial tuna longline gear.  The tuna swimming times of about 78% of the total 
swimming period were possible to be encountered to the hooks of the tuna longlines.  All 
hooks of the Japanese commercial tuna longlines appear to be available for the fishing of 
the bluefin tuna at the spawning ground around the Ryukyu Islands. 
Discussion: This type of study is critical for CPUE standardization methods that attempt to 
mechanistically model a fishing operation.  The large variability in the depth actually fished 
by the deep hooks (e.g. hook 7) illustrates the need to deal with set by set data when 
carrying out such analyses. 
 
3.2 Stock Assessment 
 
3.2.1 Indices of Abundance 
 
CPUE from the Japanese Troll fishery (ISC/04/PBF-WG/09) 

In the last PBF-WG, they had presented the nominal CPUE derived from Japanese 
troll fishery data.  There were several problems in using nominal CPUE as a tuning index in 
stock assessment model.  This study involved some developments of standardization by 
using GLM, selecting the data related age 0 fish by using size category data as well as 
additional time series data of 2001 and 2002.  Although standardized CPUE trend was not 
greatly different from nominal average, the age specific standardized CPUE in this study is 
more likely useful indictor of the recruitment. 
Discussion: As the only available recruitment index for PBF, this standardized CPUE is 
quite important.  However, its usefulness in modelling process (ADAPT or Multifan-CL) 
may be enhanced by fitting a continuous series (1980-2002) rather than breaking the series 
at 1993 for purposes of VPA tuning.  In addition, since the observed CPUE reflects the 
weight of age 0 fish (rather than number), inclusion of a seasonal effect in the model may 
be warranted.  
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CPUE from the Japanese purse seine fishery (ISC/04/PBF-WG/10) 
CPUE of Japanese purse seine fishery operating in northwestern Pacific Ocean is 

standardized by general linear model. Sharp increase around 1980 and steep decline 
thereafter may be due to a change of fishing ground from coastal waters of the main island 
of Japan to offshore waters that occurred at about that time. 
Discussion: Standardization of purse seine CPUE is quite difficult in the absence of search 
time data for each set.  While it is encouraging that search time data (last 10 years) may 
become available for this fishery within the next year or so, its interpretation may be 
difficult due to the fact that the fishery predominately targets skipjack rather than PBF. 
 
CPUE from the Japanese longline fishery in the spawning ground (ISC/04/PBF-WG/11) 

The CPUE series for this fishery (1952 to 2002) was standardized by GLM. Annual 
and quarterly indices of abundance are necessary as inputs for tuned VPA and Multifan-CL, 
and the analysis was done on a quarterly basis with different area stratification for each 
quarter. For VPA, standardized CPUE in quarter 2, which is the main fishing season, was 
used to index the annual abundance as was done in the previous study. The standardized 
values of CPUE were characterized by notable peak observed in the early 1960's.  The 
levels of CPUEs in 1990's were higher than those in 1980's in quarter 2-4. Compare to 
previous study, the level of the peak is different, though the trends are similar. This 
difference comes from the different area definition between the two analyses. Length 
frequency data indicates the occurrence of the strong cohorts in the 1960's, and CPUE in 
this period reflected the trend of the high abundance of these cohorts. 
Discussion: Standardized CPUE from the Japanese longline fishery is a critical element in 
the stock assessment of other Pacific tunas (e.g. yellowfin and bigeye).   However, the PBF 
index is less influential because index trend is difficult to reconcile with the catch-at-age.  
Artifacts may have been introduced by splitting the index somewhat arbitrarily at 1975.  In 
future work, it may be better to work with an unbroken series 1952-2000.  
 
3.2.2 Catch-at-Age 
 
Estimation of catch-at-age by fishery in the North Pacific (ISC/04/PBF-WG/4) 

The process of catch-at-age estimation was explained in detail, including a clear 
explanation of all the substitutions. Catch and length frequency data were aggregated by 
fishery and fishing year (from 3rd quarter to next 2nd quarter) in order to correspond to the 
year class, and decomposed to each age by a slicing method, based on the growth curve by 
Yukinawa and Yabuta (1967). The coverage of size frequency data in recent years is getting 
better by RJB and port sampling by NRIFSF and Taiwan. 
Discussion: Catch-at-age estimation from the catch-at-size data may be improved by 
considering the seasonality of growth with the fishing year.  More specifically, cohort 
slicing could be carried out using a monthly time step (rather than annual) and incorporating 
monthly mean size-at-age from the Von B growth curve.   A monthly time step is 
commonly used for developing catch-at-age in other fora, such as the ICCAT working 
groups.  
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3.2.3 Modelling 
 
Results of tuned VPA (ISC/04/PBF-WG/12) 

The analysis was conducted using the ADAPT model, and the four CPUE indices, 
i.e. standardized CPUE from Japanese troll fishery for age 0, habitat index of purse seine 
fishery in IATTC for ages 1 and 2, standardized CPUE of Japanese purse seine for ages 2 to 
7 and standardized CPUE of Japanese longline for more than age 5, were used to tune the 
estimates of terminal F (fishing mortality) for ages 0, 1, 2, 6 and 9.  The VPA was 
conducted with data from the period 1952-2002.  A retrospective evaluation (sequentially 
eliminating the most recent data and then reanalyzing the reduced data set) and sensitivity 
tests (eliminating individual CPUE indices and making different assumptions about M) 
were also performed.  The results of the VPA were also used to calculate the yield-per-
recruit. 

The stock biomass of PBF has recovered from the lowest level of the late 1980’s.  
Higher recruits often occurred in 1990’s, which contributed to the increase.  Recruits 
showed large yearly fluctuation, without clear relation to the SSB.  Current level of F is 
greater than Fmax. 
Discussion: There are problems with model residuals – particularly for the Japanese 
longline index – indicating an inconsistency in the index and the catch-at-age.  The model 
cannot generate a stock trajectory that matches the trend in the longline CPUE.  This may 
have resulted in unrealistically large F’s on older fish in the terminal year (2002).  
Additional work on both the catch-at-age and the development of more reliable indices of 
abundance are necessary to improve model performance. 
 

Results of Multifan-CL application (ISC/04/PBF-WG/13) 
 Multifan-CL (MFCL) is applied to Pacific bluefin tuna. Although MFCL is capable 
to have spatial structure, current application is limited to no spatial structured model. The 
results are depending on the extent of weighting of size data. Biomass trends in earlier years 
also depend on model assumption of initial age structure. Selectivity pattern of surface 
fishery is very sensitive to the extent of weighting of size data.  However total and 
spawning biomass trends in recent 20 years are fairly robust among assumptions tested. 
Magnitude of fishing mortality on adult is also fairly robust. 
Discussion:   Although the MFCL biomass trends are generally similar to those from the 
ADAPT model, there are some combinations of the various size weighting sensitivity runs 
that do show a different long term trend.  This exploratory application of MFCL is 
encouraging and further work along these lines should be continued. 
   
3.2.4  Summary of status of the stock 
 

The PBF stock assessment results involve high uncertainty and many of the caveats 
discussed in previous sections of this report must be kept in mind when drawing 
conclusions on the status of the stock.  As such, it is only possible to discuss general trends 
and broad conclusions with any reasonable degree of certainty. 
 

The PBF fishery has been sustained for over 50 years while taking annual catches 
similar to those taken in recent years  PBF biomass and spawning stock biomass (SSB) 
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have fluctuated widely over the fifty-year history examined in the stock assessment (1952-
2002).  These fluctuations have been driven mainly by recruitment changes (without trend) 
over this period. Biomass appears to have recovered from a record low level in the late 
1980's to a more intermediate level in recent years, largely due to better than average 
recruitment during the 1990's (particularly the strong 1994 year-class).  Despite good 
recruitment, however, the SSB has generally declined since 1995 and if the estimated recent 
fishing mortality rates (F) continue, SSB would likely continue to decline at least over the 
2003-2005 period.  Recent F is greater than Fmax, which has economic implications (too 
much fishing effort for the yield returned) and is also generally taken as an indicator of 
biological concern.  In particular, the high F on young fish (ages 0-2) and older fish (ages 
6+) may be cause for concern with respect to maintaining a sustainable fishery in future 
years.  It is recommended that there be no further increases in F for any of the fisheries 
taking PBF.  Further, every effort should be made to reduce the uncertainty associated with 
the assessment results by undertaking improvements in the data collection, data analyses, 
and assessment models used in the PBF stock assessment process. 
 
4.  Research Recommendations 
 
 Recommendations made by the Working Group are presented under three broad 
headings: Fisheries Statistics, Biological Studies, and Stock Assessment. 
 
4.1  Fisheries Statistics 
 As stated above, it is imperative that each nation strive to provide updated, accurate 
time series of annual catch estimates (Table 1) in accordance with agreed policies. 
However, in general, Pacific bluefin tuna fisheries’ statistics are not completely satisfactory 
and therefore, should be improved in accordance with issues discussed during the Statistics 
Working Group. Readers should consult that Group’s meeting Report for specific 
recommendations concerning bluefin tuna, as well as broader comments applicable to all 
monitored species that are currently harvested in the North Pacific Ocean. 
 
 Incorporation of additional size samples and better effort standardization for the 
EPO fisheries is needed to better characterize the population dynamics of PBF throughout 
their range.  
 
4.2  Biological Studies 
 The Working Group recommended that the following study areas receive further 
attention, in efforts to provide additional insight into bluefin tuna biology and ecology, 
which ultimately, will assist stock assessments conducted in the future: 
 
1.  There is a need for scientific experiments concerning tag-recovery reporting rates, 
tag-shedding rates by juvenile fish, and emigration rates of tagged juvenile fish to 
ensure estimates of mortality (both natural and fishing) are accurately determined.  Work is 
underway on this topic and should be completed as early as possible. 
 
2.  The Working Group also strongly recommended that archival-type tagging be 
continued in order to obtain objective information on migratory behavior of bluefin 
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tuna, which will help corroborate or refute stock structure assumptions commonly 
employed in assessment models.  Such tagging is underway in both the EPO and WPO.  
Progress should be monitored to ensure that the results are useful for stock assessment 
purposes. 
 
3. Although age determination of this species, as well as tuna species in general, 
continues to be problematic, the Working Group recommended that age and growth 
research be continued.  Possible differences in growth rates by sex needs to be explored.  In 
this context, the Group noted the need to develop sound experimental designs for obtaining 
needed data (hard parts and/or size data).   
 
4.  Further work on a contemporary PBF maturity ogive is needed.   It will be particularly 
important to include the Taiwanese sampling and reproductive work on large PBF taken on 
the spawning grounds.  Sex ratio estimates by size should also be updated. 
 
5.  Conventional tagging in both the WPO and the EPO should be intensified, and should 
include experiments that will enable the estimation of reporting rates from the various 
fisheries.  Successful completion of a well planned tagging experiment is particularly 
important for developing credible spatially explicit models, but will also pay dividends in 
current models, e.g. better estimates of stock size and fishing mortality rates. 
 
4.3  Stock Assessment 
 The Working Group noted that a substantial amount of work needs to be conducted 
in 2004-05 in support of stock assessment of Pacific bluefin tuna, including: 
 
1.  Follow-up work regarding critical examination of catch-effort data and subsequently, 
standardization methods for applicable CPUE indices. If possible and when appropriate, 
such methods should include habitat preference of Pacific bluefin tuna, oceanographic 
effects, targeting strategy of fishermen, and time-space interactions, especially 
incorporation of accumulated data from archival tag study. Researchers should begin 
investigations of all fisheries that have available catch-effort statistics and consider age-
specific, along with age-aggregated, abundance indices for fisheries with applicable data. 
This will require both biological (size- and age-composition data) and logbook (CPUE data) 
information in an effort to evaluate age-class trends over time. 
 
2.  Continue work using ADAPT; however, given the maturity of this approach, the greatest 
payoff will come from improvements in the catch-at-age (e.g. using a monthly time step) 
and the standardized indices of abundance (e.g. using set by set data). 
 
3.  Continue the exploration of the MFCL and/or other fully integrated model for PBF.  The 
work to date is encouraging but should benefit from a more collaborative effort among all 
members and contributors to the ISC. 
 
4.  Explore the utility of using purse seine CPUE as a recruitment index and better 
standardization of fishing effort for the EPO fisheries. 
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5.  To successfully carry out many of the above stock assessment recommendations, it may 
be necessary to hold an intersessional meeting (see below). 
 
 
5.  Future Arrangements 
 
 The next meeting of the Pacific Bluefin Working Group (PBF WG) should be held 
in conjunction with 5th ISC Plenary meeting (date to be determined, but perhaps as early as 
2005).  In addition and prior to the next meeting of the PBF WG, an intersessional meeting 
should be scheduled to address key elements of the stock assessment that required more 
time and resources than those that can be brought to bear during the typical 2-day meetings 
of the full PBF WG.  More specifically, an intersession meeting of approximately one-week 
duration could better address issues such as (1) improvements in the Pacific-wide catch-at-
age matrix; (2) development of standardization methods for PBF indices of abundance 
and/or fishing effort; (3) refinements of the ADAPT-based assessment; (4) further 
exploration of the utility of MFCL or other more fully integrated methods for PBF stock 
assessment, etc.  As has been the standing practice with the North Pacific Albacore 
Workshop, intersessional meetings with substantial time for reviewing work and carrying 
analyses should become part of the PBF assessment process as well. 
 
 In order to facilitate planning and full participation, it is critical that the venue and 
timing for the PBF intersessional meeting be decided during the 4th ISC Plenary meeting 
(2-4  February 2004).  
 
6.  Adoption of Report 
 
 A draft report was presented and discussed on 28 January 2004.  After modification, 
the report was cleared by all working group participants for presentation to the ISC Plenary 
during 2-4 February 2004. 
 
7.  Closing of the Meeting 
 
 The chair thanked all participants and the rapporteurs for their contributions in 
making this a successful meeting, and closed the meeting at 17:00 on 28 January 2004.
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3.1 Biological Studies 

3.1.1 Age and growth 
3.1.2 Reproductive Biology 
3.1.3 Migratory behavior 
 

3.2 Stock Assessment 
3.2.1 CPUE indices 
3.2.2 Catch-at-age 
3.2.3 Modelling 
3.2.4 Summary of Status of the Stock 

4. Research Recommendations 
4.1 Fishery Statistics 
4.2 Biological Studies 
4.3 Stock Assessment 

5. Future Arrangements 

6. Adoption of Report 

7. Closing of the Meeting 
 


