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1.0 INTRODUCTION 
 
The ISC Albacore Working Group (ISC-ALBWG) stock assessment workshop was held 
at the National Research Institute of Far Seas Fisheries (NRIFS) in Shimizu, Shizuoka, 
Japan from November 28 to December 5, 2006. Dr. Kobayashi, NRIFS Director, 
welcomed the participants. In his address to the participants, Dr. Kobayashi reflected on 
the long history of scientific cooperation on north Pacific albacore and he observed that 
the ISC Albacore Working Group serves as an effective forum for exchanging data, 
presenting research, and conducting stock assessments on albacore. He stressed that 
Japan recognizes the important scientific contributions the Working Group (WG) is 
making to the development of an understanding of the North Pacific albacore population.  
In closing, Dr. Kobayashi wished for participants to have a successful meeting.   
 
A total of 16 participants from Canada, Japan, and the United States (U.S.) attended the 
Workshop (Appendix 1). Dr. Max Stocker chaired the stock assessment workshop. A 
provisional agenda that was circulated prior to the workshop received minor revisions 
and was adopted (Appendix 2). A total of 19 working documents were presented 
(Appendix 3). Paul Crone, Ray Conser, Al Coan, Vidar Wespestad, and Koji Uosaki 
served as rapporteurs. 
 
The charge for the meeting was to complete a full assessment of the North Pacific 
albacore stock with data up to 2005, and to develop scientific advice on biological 
reference points for consideration of management action and for recommending action. 
 
A  Stock Assessment Task Group meeting was convened at the Pacific Biological Station 
in Nanaimo, B.C. July 13-17, 2006 for the purpose of data preparation for the full ISC- 
ALBWG stock assessment workshop.  The report of the Task Group meeting is attached 
(Appendix 4).  

2.0 REVIEW OF RECENT FISHERIES 
 
North Pacific albacore are a valuable species with a long history of exploitation in the  
North Pacific Ocean. During the past five years, fisheries based in Japan accounted for 
66.7% of the total harvest, followed by fisheries in the United States (16.4%), Chinese 
Taipei (7.7%) and Canada (6.7%). Other countries targeting North Pacific albacore 
contributed 2.5% and included Korea, Mexico, Tonga, Belize, Cook Islands, Ecuador and 
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longline catches from vessels flying flags of convenience (Table 1). The total catch of 
North Pacific albacore for all nations combined peaked at a record high of 124,900 metric 
tons (mt) in 1999, but has declined over the course of the last several years and has 
averaged roughly 88,000 mt since the early 2000s (Figure 1); the 2005 total harvest of 
approximately 62,000 mt was the lowest observed since the early 1990s. 
 
While various fishing gears have been employed over the years to harvest albacore in the 
North Pacific Ocean, the main gears used over the last five years were longline (36.0%), 
pole-and-line (37.5%), and troll (21.8%) (Figure 2). Other gears used since the mid-1990s 
included purse seine, gill net, unspecified and recreational fishing gears and accounted 
for roughly 5.5% of the total catch of albacore from the North Pacific Ocean. 
 
2.1. Canada 
 
Max Stocker presented a summary of catch, effort, and catch per unit of effort (CPUE) 
data for the Canadian north Pacific albacore tuna fishery in 2005 (ISC/06/ALBWG/05). 
The Canadian fishery for albacore in the North Pacific is a troll fishery using tuna jigs.  
All Canadian vessels must carry logbooks while fishing for highly migratory species in 
any waters.  Detailed analysis of a combination of sales slips, logbooks, phone-in and 
trans-shipment records are undertaken to report fisheries statistics for the Canadian 
albacore fishery. 
 
In 2005, 208 Canadian vessels operated in the North Pacific and caught 4,810 mt of 
albacore in 8,525 vessel days of fishing for a CPUE of 0.56 mt/vessel-day. Estimates for 
2005 are considered preliminary.  Both catch and CPUE have followed an increasing 
trend over the period 1995-2004 and then dropped in 2005.  As in previous years, most of 
the 2005 catch was taken within 200-miles of the North American coast.  Access by 
Canadian albacore vessels to waters in the US EEZ is governed by a US-Canada albacore 
treaty. 
 
In terms of research activities, a project to document the existing relational database for 
the Canadian Pacific albacore catch and effort data is underway.  A technical report is 
being prepared that describes the design of the entire database (including triplog, saleslip 
and hail components) based on a venn diagram concept, and include the relationship 
diagram that documents the structure of the relationships between these components. 
 
2.1.1. Discussion 
 
The group questioned the decrease in effort in offshore areas in 2005.  The decrease was 
thought to be caused by increased fuel prices and depressed market conditions. 
 
2.2. Japan 
 
Koji Uosaki summarized recent trends in the Japanese fisheries (ISC/06/ALBWG/04). 
Japan has two major fisheries that catch albacore in the North Pacific, namely pole-and-
line and longline. Other miscellaneous fisheries include purse seine, troll, and drift gillnet 
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fisheries (Table 1). Total catches by the Japanese fisheries were 57,900 t in 2004 and 
decreased to 38,255 t in 2005.  All 2005 figures are preliminary estimates. The albacore 
catch by the two major fisheries account for more than 90% of the total catch in recent 
years. 
 
Pole-and-line catches were 32,255 t in 2004, and decreased to 16,883 t in 2005, the 
lowest reported catch during the last decade. The catch fluctuated ranging between 
17,000-50,000 mt in the last decade. The pole-and-line fishery catches albacore during 
summer and autumn in areas from off Honshu-Island to the Emperor Sea Mount.  This 
fishery targets primarily skipjack tuna and switches to albacore at the end of the skipjack 
season. 
 
Longline albacore catches were 17,547 t in 2004 and 19,615 t in 2005. The catch shows a 
declining trend since 1996 when the catch peaked at 39,000 t. The longline fishery can be 
classified into two categories, the distant water and offshore longline fishery (vessels  
>20 GRT) and the coastal longline fishery (vessels < 20 GRT). The catches by both 
fisheries show a declining trend in recent years. 
 
In 2004-2005, the coastal longline fleet operated principally off the eastern and southern 
coast of Japan, in an area between the Equator to 10°N, and 140°E to 150°E. The fleet 
caught albacore mainly during January-April, with catches distributed primarily off the 
south coast of Japan. In contrast, the 2004-2005 Japanese offshore and distant-water 
longline fleet (>20 GRT vessels) operated throughout the high-seas. High concentrations 
of effort were in areas between the Equator and 15°N, the east coast of Japan and 175°E, 
and in waters northeast of Hawaii. This longline fleet targeted mainly bigeye tuna in 
2004-2005. Albacore were taken incidentally throughout the year and primarily from 
areas between 15°N to 40°N, and 150°E to 180°. Fishing effort and albacore catches in 
areas N-E of Hawaii drastically decreased from those in the 2002-2003 season.  
  
Size (fork length, cm) measurements were taken from nearly 90,000 and 87,000 albacore 
landed by the longline fisheries in 2004 and 2005, respectively. Harvested albacore 
ranged between 50 cm and 120 cm. Size distributions showed two modes, namely at 75, 
100 cm in 2004, 77, 102 cm in 2005. About 7,800 and 8,900 albacore were measured for 
length from pole-and-line landings in 2004 and 2005, respectively. Sizes of albacore 
caught ranged between 39 and 109 cm. The size distributions showed three modes, at 
approximately 52, 64 and 75 cm in 2004, and 54, 64, 78cm in 2005. 
 
2.2.1. Discussion   
 
The group discussed the decrease in albacore catches especially in the Japan pole and line 
fisheries.  Japan indicated that this was caused by low availability of fish especially late 
in the year. 
 
The group also noticed that the number of offshore and distant water longline vessels 
fishing in 2005 has decreased while the number of hooks fished has increased.  Mr. 
Uosaki explained that this could be caused by the different areas represented in the two 
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tables (north of the equator and north of 10 degrees N latitude).  He also noted that 
coverage rates were low at the end of the year (Nov-Dec) and could also influence CPUE 
particularly of large vessels. 
 
The group noticed the decrease in the number of hooks set by small longliners and the 
number of vessels fishing in 2005.  Mr. Uosaki explained that this was probably due to 
the low logbook reporting rate and raising problems.  Raising problems did not influence 
catch rate as raised data were not used. 
 
2.3. South Korea 
 
No information applicable to recent fisheries discussion was provided at this time.  Korea 
has submitted catch data to the ISC data base for 2002-2005.  However, albacore catches 
seem to be combined and reported in the other species and miscellaneous gear category. 
 
2.4. Mexico 
 
Luis Fleisher, representing the National Institute of Fisheries of Mexico (INP-Mexico), 
was unable to attend this meeting.  However, Mexico sent the pertinent information and 
has been fully cooperating with the ALBWG efforts.  
 
2.5. Chinese Taipei 
 
No information applicable to recent fisheries discussion was provided at this time. 
 
2.6. United States 
 
In the U.S., North Pacific albacore are harvested by various types of fishing gear (Table 
1). Troll gear has dominated since the early 1950s.  During the last five years, troll 
fishing accounted for 81% of the total U.S. North Pacific albacore landings, with 
recreational fishing, and longline fishing generating roughly 13% and 4% respectively. 
Other gears included purse seine, pole-and-line, unspecified and gill net, which 
collectively accounted for only 2% of the total landings. 
 
Al Coan reported on the U.S. albacore troll fishery that operated in the North Pacific 
Ocean in 2005 (ISC/06/ALBWG/02). During April-May, distant-water troll vessels 
begin fishing albacore in the central Pacific Ocean (around the International Date Line). 
As the fish become available off the North American coast in June and early July, the 
distant-water fleet moves closer to the coast and coastal vessels enter the fishery. The 
distributions of effort for the troll fishery in 2005 show this fishery operates from Mexico 
to Canada and from the west coast of North America to roughly 150°E.  The majority of 
the 2005 albacore troll catch was concentrated mainly along the North American coast.  
The fleet continued a trend of decreased albacore catch and fishing in the mid Pacific 
Ocean and east of the International Date Line that started in 2004.  Total albacore catch 
for U.S. North Pacific troll fishery was 13,346 mt in 2004, and declined to 9,122 mt in 
2005 (Table 1).  The number of vessels operating in the fishery decreased from 734 in 
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2004 to 652 in 2005.  In 2005, 21,362 albacore were measured for fork length by port 
samplers.  Fish ranged in size from 50-92 cm in length, with an average of 70 cm. 
 
Al Coan reported on the U.S. longline fleets based in Hawaii and California 
(ISC/06/ALBWG/03).  In 2005, U.S. longline vessels caught 277 metric tons (t) of 
albacore in the North Pacific Ocean, a reduction from the 560 t landed in 2004 and well 
below the peak catch of 1,652 t in 1997. Some of the catch was taken by the single vessel 
based in California, but most was recorded by the 124 active longline vessels based in 
Hawaii using shallow-set gear directed at swordfish or gear deployed deeper in the water 
column for bigeye tuna.  The total fleet size has remained fairly stable over the past 
several years. The nominal effort by the U.S. fleet was about 35.1 million hooks in 2005, 
exceeding the 32.4 million hooks deployed in 2004. 

 
During 2005, observers were deployed on 106 shallow-set trips (100% coverage) and 
1,377 tuna trips (26% coverage) by Hawaii-based vessels. Observers were placed on one 
of the two tuna trips by the California-based vessel (shallow-set operations are not 
permitted by the California-based fleet).  Observers on Hawaii-based longline vessels 
took fork length measurements on 3,577 of the 13,637 albacore they reported being 
caught. The observer on the California-based vessel also measured albacore. 

 
Logbook data collected by Hawaii-based longline vessels in 2005 indicated that 3.6% of 
the albacore caught were discarded at sea.  However, observer data suggest that 
discarding of albacore by these vessels may be more prevalent than indicated by logbook 
data, especially on trips targeting swordfish; this question is under investigation.  All 
albacore caught by the California-based vessel were reported retained. 

 
U.S. longline data for 2006 are being compiled and processed and will be disseminated as 
soon as they are validated and approved for release. The Hawaii-based shallow-set 
fishery for swordfish was closed on March 20 for the rest of 2006 because the swordfish 
fleet had already reached its annual incidental take limit for loggerhead sea turtles.  The 
shallow-set fishery will resume in 2007. One of the new developments in the U.S. fishery 
for 2006 is the reported activity of a longline vessel based in Guam. Logbook data from 
this vessel are being collected by NMFS. 
 
2.6.1. Discussion 
 
The appropriateness of using a CPUE index for the U.S. longline fishery in the stock 
assessment was discussed.  Two concerns were identified: 1) Regulations may have 
effected the index, and 2) Use of an index for a fishery that does not target albacore.  The 
group agreed that this discussion should be addressed in the CPUE section.  Mr. Coan 
was asked to capture the effect of U.S. longline regulations on albacore catches and 
develop quarterly plots of albacore catch and effort for the U.S. longline fishery for 2003 
to 2005. 
 
2.7. IATTC 
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No information applicable to recent fisheries discussion was provided at this time. 

3.0 FISHERY STATISTICS 
 
Al Coan reported on the current status of the North Pacific Albacore Working Group 
Data Catalog (ISC/06/ALBWG/01), including additions and updates made since the 
November-December 2005 Albacore Working Group meeting in La Jolla, California.  
The Data Catalog provides tables of fleet-specific data on annual catches of North Pacific 
albacore, the number of active vessels in each fishery (Category I), summarized logbook 
catch and effort (Category II), size composition (Category III) and the metadata for 
databases used for stock assessments, and other investigations.  The Southwest Fisheries 
Science Center (SWFSC) in La Jolla, CA, U.S.A, maintains the Data Catalog and 
associated database files.  It provides a secure FTP server at the Alaska Fisheries Science 
Center, and oversees the distribution of data to Workshop members and other scientists 
using the FTP site.  The FTP site is accessible at ftp.afsc.noaa.gov.  Access requires a 
user account and password.   In addition to data and metadata, the site archives workshop 
reports, working papers from previous workshops, and derived analysis data sets (e.g., 
estimated catch-by-age matrices) used in albacore stock assessments. 
 
The Data Catalog tables in ISC/06/ALBWG/01 reflect updates based on recent data 
submissions.  Most of the data sets have been updated through 2005.  In some instances 
uncertainty remains about table entries for recent catches because data updates have not 
yet been received (e.g., Category I data for the Korean longline fishery).  Final catches 
received for this meeting are reflected in Table 1 of this report. 
 
3.2. Discussion 
 
Al Coan asked that the group consider three items: 
 

1) Historical Category II and III data (Korea and Chinese Taipei) submitted from the 
ISC-ALBWG ftp site to the ISC in October of 2005 have not been transferred to 
the new ISC ftp site.  A decision has to be made if the WG data manager will 
resubmit the data again or the ISC will copy the data to the respective ISC ftp site 
country folders.  The WG will address this in other administrative matters later in 
the agenda. 

2) Data are currently being submitted to the ISC and to the Albacore WG data bases.  
This policy will eventually lead to discrepancies in each data base.  In order to 
alleviate this difference the group should decide whether to have data submitted to 
the ISC through the WG rather than directly to the ISC.  The WG would rather 
keep their data base and will engage the Statistics Working Group to set up the 
necessary protocols. 

3) The entire Chinese Taipei longline Category II data have been revised for the 
period 1964 to 2003.  Since the changes are substantial, the WG Data Base 
Administrator needs some guidance from the WG in approving the data set for 
addition to the data base.  The WG will check with Chinese Taipei to clarify 
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whether these new data were used to develop the standardized CPUE data used in 
the assessment models.  If so, they will then recommend that the data be added.  

 
The group agreed on the need for getting better information on Category I catch data for 
vessels presumed to have conducted illegal, unreported, and unregulated (IUU) fishing 
operations.  Catches of North Pacific albacore may be taken but unreported by IUU 
vessels using longline or drift gill net gear.  At the 19th Albacore Workshop, Adam 
Langley provided information from the OFP database on catches of albacore taken by 
IUU longline vessels in waters north of Hawaii but landed in the South Pacific. These 
data represented a partial reporting of the activity by these vessels.  Adam Langley and 
Chien-Chung Hsu used these data to update entries in Table 1 for the “other longline” 
country category for 1996-2003.  Workshop participants agreed to seek further 
information on activities of IUU vessels and work towards a comprehensive accounting 
of the North Pacific albacore catch, especially in 2004 and 2005 and for gillnet vessels.. 

4.0 BIOLOGICAL STUDIES 
 
4.1. Age and Growth  
 
Kyuji Watanabe presented a paper on length-weight (L-W) relationships for the North 
Pacific albacore (ISC/06/ALBWG/14).  The L-W relationships at sex, area, season and 
year from 1990-2004 were investigated. The results were as follows: (1) The differences 
of the L-W relationships among the areas were found at each quarter; (2) in quarters 1, 2 
and 4, condition factors CFs in area 4 tended to obviously decline in a range of 
approximately 90-140 cm as the length becomes bigger. (3) In quarters 1-3, condition 
factors in areas 1, 2 and 3 were higher than on average. While, in area 4, condition factors 
were below the average.  Consequently, the utilization of the L-W equations for reliable 
estimations of the stock biomass and the spawning stock biomass was recommended. 
 
4.2. Tagging Studies 
 
4.2.1. Archival Tagging Studies 
 
Koji Uosaki presented a summary of Japan’s albacore archival tagging program 
(ISC/06/ALBWG/10).  Two albacore archival tagging sets were made during 2005-2006 
by NRIFSF. In August 2005, a total of 50 tags (40 archrivals, 2 dummies and 8 
conventional tags) were released at 43˚ – 44˚ N, 155˚ – 157˚ E. Size of tagged fish ranged 
from 51 to 58 cm in folk length, corresponding to age 2. In March 2006, a total of 13 tags 
(12 archrivals, 1 dummy) were released at 18˚ – 20˚ N, 135˚ – 137˚ E from the Research 
Vessel Shoyo-Maru. Size of tagged fish ranged from 94 to 103 cm in fork length, 
corresponding to adult albacore. The adult albacore archival tagging was a first in Japan. 
From these tagging sets, no tag has been recovered to date. 
 
4.3. National Institute of Far Seas Fisheries - Japan 
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A scientific research cruise by the Japanese research vessel Shoyo-maru was conducted to 
investigate biology, ecology and stock dynamics of albacore (ISC/06/ALBWG/12). Ten 
longline operations were conducted around Okinotori-island (20-25ºN, 136-05ºW) during 
February 21 to March 7, 2006. GPS buoys, TDRs, small current meters and hook timers 
were attached to longline gear to monitor spatial and temporal movement of longline gear 
and to estimate hooking time and depth of the catch. 
  
A total of 317 individuals consisting of 15 species were caught, which include four tuna 
and three billfish species.  Albacore (118 individuals, 80-115cm FL) was the most 
frequently caught, and the mode was different between male (100-105cm FL) and female 
(95-100cm FL). A total of 41 individuals were caught by branch lines that were attached 
TDR or hook timer. Six of seven hook timers successfully recorded hooking time that 
ranged between 6:36 and 18:07 (local time). 
   
Thirteen tags (12 archival tags and one dummy tag) were implanted during first to fifth 
longline operations (February 23-26, 2006).  Pingers were attached to two adult albacore 
(97 and 96 cm FL) on February 27 and March 3, 2006.  As a result of pinger tracking, 
both individuals died within a day after release although the second fish pingered seemed 
to be best condition. This result might be due to a damage of hauling-up from deep 
waters (adult individual).  The authors recommended that it might be better to haul up 
slowly if the method of catching tunas using deep longline, or using other gears, such as 
pole-and-line to reduce mortality of tracking. 

5. STOCK ASSESSMENT STUDIES 
 
5.1. VPA-2BOX Model Analysis 
 
Further details regarding sources of data and methods used to develop final time series 
and related model parameterizations particular to the VPA-based models are presented in 
paper ISC/06/ALBWG/19. 
 
5.1.1. Catch-at-age Matrices 
 
Catch-at-age matrices derived from fishery sample information are integral sources of 
data used in age-structured assessment models, such as VPA-2BOX (Porch 2003).  Two 
papers were presented that generally addressed this subject: one paper from U.S. 
researchers that addressed the eastern North Pacific Ocean fisheries 
(ISC/06/ALBWG/09) and a paper from Japan researchers that focused on Japan’s 
fisheries of the western North Pacific Ocean (ISC/06/ALBWG/06). 
 
Paul Crone presented research (ISC/06/ALBWG/09) that addressed constructing catch-
at-age matrices for the albacore fisheries in the ‘eastern’ North Pacific Ocean, i.e., based 
on sample data collected from vessels associated with the nations of North America 
(U.S., Canada, and Mexico). The estimation methods were based generally on the 
assumption that all ‘surface’ fisheries typically target juvenile albacore.  Thus, size 
distributions derived from the U.S. troll fishery were applied to the catches of other 
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‘surface’ fisheries, including the pole-and-line, gill net, purse seine, and recreational 
fisheries of the U.S., as well as the Canada troll fishery, Mexico ‘unspecified’ fisheries, 
and ‘Others’ troll fisheries (Table 1). 
 
For the single ‘sub-surface’ fishery that operated in the eastern North Pacific Ocean (i.e., 
the U.S. longline fishery), catch-at-age estimation was derived from biological (length 
and weight) data collected from an ongoing observer sampling program (1994-2005). 
 
The two catch-at-age matrices for the surface and longline fisheries were simply summed 
together to produce a complete catch-at-age matrix that represented all fisheries (i.e., 
vessels from nations of North America) that operated in the eastern North Pacific Ocean 
(1966-2005).  In summary, the complete catch-at-age matrix indicated that the vast 
majority of the albacore landed by the fisheries above were primarily juvenile fish (i.e., 
ages <5), which typically composed over 95% of the total (eastern North Pacific Ocean) 
landings in any given year (1966-2005). 
 
Kyuji Watanabe presented methods used to develop catch-at-age matrices for Japan’s 
surface and longline fisheries (ISC/06/ALBWG/06).  The catches-at-age of albacore by 
the Japanese fisheries in the North Pacific for 1966-2005 were updated. In the case of the 
Japanese large and small long line fisheries, the length-weight equations by quarter and 
area by Watanabe et al. (2006) instead to the length-weight equation by Suda and 
Warashina (1961). The estimated total catches slightly increased 4 to 6 millions during 
the 1960s-1970s, they reached 13 millions, but they began to decrease in the late 1970s, 
and dropped from about 5 to 2 millions during the early 1980s. Then, they gradually rose 
during the 1990s, reached to 10 million in 2002. To evaluate effects of the changes of the 
L-W equation on the catch number, the differences between the estimates induced from 
this change and those submitted in the ISC-ALBWG subgroup meeting in Nanaimo. 
However, both the fluctuations proved to be good fit with one another. 
 
A single catch-at-age matrix (1966-2005) applicable to all (inclusive) fisheries was 
developed by simply summing the complete catch-at-age matrices independently derived 
above. Ultimately, this combined catch-at-age matrix served as the foundation for stock 
assessments based on the VPA-2BOX model analysis (Table 2). 
 
5.1.1.1. Discussion 
 
It was noted that the changes in Japan catch-at-age data (CAA) – from the CAA used for 
the 2004 assessment – were appreciable and tended to shift the total (annual) catch from 
smaller (younger) to larger (older) fish and thus, the WG noted that management-based 
parameters in units of biomass (vs. number of fish) would be most affected by these input 
data changes to the overall CAA.  The effect of these changes on the assessment results 
will be fully explored and documented by the WG during this meeting. 
 
5.1.2. Indices of Abundance 
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Indices of abundance (i.e., catch-per-unit-effort or CPUE) represent an important source 
of auxiliary data commonly used for ‘tuning’ purposes in VPA-based methods, such as 
the VPA-2BOX model.  Several papers were presented that generally addressed this 
subject, including papers from the U.S. (ISC/06/ALBWG/09), and Japan 
(ISC/06/ALBWG/07, ISC/06/ALBWG/08,  ISC/06/ALBWG/11 and 
ISC/06/ALBWG/13). 
 
Paul Crone presented research results regarding ‘standardized’ indices of abundance for 
both the U.S. troll and longline fisheries (ISC/06/ALBWG/09). Generalized Linear 
Model (GLM) estimation methods were used for purposes of standardizing catch and 
effort data collected from ongoing logbook sampling programs for the U.S. troll (1961-
2005) and longline fleets (1991-2005). 
The CPUE index applicable to the U.S. troll fishery indicated the stock size has 
fluctuated markedly  since the 1960s, with generally declining catch rates from the 1960s 
to the late 1980s and increasing rates, albeit variable estimates, since the late 1980s 
(Figure 3).  Since the early 1990s, catch rates for the U.S. longline fishery have been 
variable, ranging from 0.14 to 0.54 fish/set since 2000 (Figure 3). 
 
Kyuji Watanabe presented a paper on age-specific abundance indices of the Japanese 
longline fisheries (ISC/06/ALBWG/07).  The standardization of age-specific abundance 
index of albacore from Japanese large and small longline fisheries (L-LL and S-LL) in 
the North Pacific for 1966-2005 were improved. To use the indices throughout 1966-
2005, the effects of area classification, fishery (the L-LL = 1, S-LL =2) and excluded 
gear configuration were compared throughout several models. The results showed that: 
(1) the effects of area classification can provide a decrease of AIC; (2) the effects of 
fishery and gear configurations are confounding; and (3) the model that excluded gear 
configuration during 1966-2005 was coincident with the model that included the effect of 
gear configuration. Consequently, the use of the model excluding gear configuration 
during 1966-2005 was recommended. In addition, the use of the indices of age 3 may not 
be appropriate since Japanese longline fisheries do not target this age class. 
 
Koji Uosaki presented age-specific abundance indices applicable to the pole-and-line 
fishery  (ISC/06/ALBWG/08). These indices were relatively low during the 1970s and 
through the mid 1980s, with higher estimates observed from the late 1980s through recent 
years. The age-specific abundance indices by fishing year indicated that 1999 and 2002 
were associated with very high estimates, which represented the1995-99 year classes. 
 
Kyuji Watanabe presented a paper on investigating declining abundance indices 
(ISC/06/ALBWG/11).  The causes of the extreme decline of abundance indices for 
North Pacific albacore from the Japanese large longline (L-LL) fisheries from 2001-2004 
were investigated as follows: (1) comparing the standardized CPUEs for North Pacific 
albacore by middle area m; (2) evaluating effectiveness of fishing effort as ratio for the 
estimated effective fishing effort to the aggregated fishing effort at m in year y; and (3) 
investigating annual catch number, hook number by grid 5ﾟx5ﾟ. The results indicated 
that: (a) in almost all cases, the CPUEs largely dropped, slightly declined or remained 
constant during 2000-2004, but, these proved to increase a little bit in 2005; (b) in almost 
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all cases, effectiveness of fishing effort remained below 1 over the period; and (c) at 
middle areas 1, 3, 5 and 8, where the standardized CPUEs were relatively high, the 
decrease rates of the catches were relative higher than those of the hook number.  This 
decline of the standardized CPUEs from 2001-2004 implies a decrease in stock size. 
Consequently, the causes of the extreme decline of the CPUEs were low stock size and, 
in m 5, the decrease of hook numbers. 
 
Kyuji Watanabe presented a paper on classification of horizontal habitats for albacore 
(ISC/06/ALBWG/13).  To establish estimates of the correct abundance index for North 
Pacific albacore, the classification of horizontal habitats of the stock (considering 
similarities among variation patterns of the CPUEs and the fishing effort at area and their 
horizontal distributions) were performed as: (1) Conducting a principal component 
analysis (PCA) to examine similarities among annual fluctuations in CPUE and x (hook 
number) by area (a = 1, 70), which were caught by the L-LL during period studied; (2) 
calculating averages of the CPUE and the hook number at area over the period studied; 
(3) testing a cluster analysis for results of the PCA and the averages of the CPUE and 
fishing effort. The results indicated: (a) in large area 1, the trajectory of CPUE in the 
2000s slightly increased at the range for 10°-35°N to 140°-180°E. While, they declined at 
the range for 30°-40°N to 140°-180°E; (b) the time series of hook number in the 2000s 
decreased bit by bit over  large area 1, particularly, the hook number at the range for 10°-
40°N to 160°-180°E decreased; (c) in large area 2, the trajectory of CPUE from 2003 
largely dropped; (d) since 2003, the Hook number extremely declined over large area 2, 
but they slightly increased in the right side of large area 2; (e) in large area 3, the CPUEs 
fell gradually since 2001, particularly, in Northeast Pacific. They declined than those in 
Northwest Pacific; and (f) in large area 3, the hook number showed a decreasing trend. 
However, in a range from 10°-23°N to 120°-150°E, they rose gradually since 2002. 
Consequently, the cluster analysis generated from area classification in consideration of 
the mixed-information on the variation of the CPUE and the hook number and on their 
horizontal distributions. 
 
A CPUE (age-aggregated index for the Japan pole-and-line fishery (1972-2005) remained 
at relatively low rates during the 1970s and 1980s (Figure 4).  The index gradually 
increase in the 1990s peaking in 1999, declined markedly in 2000, increased to 2003 and 
decreased again to 2005 (Figure 4).  The age-aggregated CPUE index for the Japanese L-
LL fishery was relatively stable from 1966 through the late 1980s.  The index increased 
markedly from 1990-2001 and has decrease since 2003 to historically low levels (Figure 
4).  The Chinese Taipei longline CPUE sows a marked decline from 1996-2005 (Figure 
4). 
 
5.1.2.1. Discussion 
 
There is a ‘mismatch’ between U.S. LL size composition data and the reported (landed) 
catch.  That is, the size composition time series is based on an observer sampling 
program, which indicates some amount of discarding (small fish) at sea prior to landing 
the harvest.  Given that the landings from this fishery are very small relative to the total, 
Pacific Ocean-wide harvest, the WG felt that the impact of this potential discard issue on 
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the current assessment model was likely minimal.  However, if the U.S. LL CPUE 
continues to be used as an index of abundance in future assessment efforts, further 
consideration concerning appropriate parameterization of selectivity and catchability is 
warranted.  Finally, the WG suggested: (1) to compile a history of regulations affecting 
the U.S. LL fishery (2002-2005), with particular emphasis on aspects of the regulations 
likely to affect albacore catchability and/or selectivity; and (2) to compare Japanese LL 
CPUE indices developed from similar spatial/temporal strata applicable to the U.S. LL 
fishery, i.e., these evaluations will provide a basis for further inclusion (or omission) of 
this index in upcoming assessments. 
 
The “M-2006” Japanese longline (JLL) index of abundance is quite useful for the stock 
assessment because it begins in 1966, whereas the previously-used JLL index began in 
1975.  However, some concern was raised that the gear configuration factor – hooks per 
basket (HPB) – typically used in GLM analyses of longline CPUE was not incorporated 
into the M-2006 index.  HPB was not used since the hooks per basket data are missing for 
several years of the early time series (1967-74). 
 
From the various GLMs presented in ISC/06/ALBWG/07 (some of which included the 
hooks per basket effect), there did not appear to be major differences in the standardized 
indices with and without the HPB effect.  Based on these comparisons, the WG 
recommended that the M-2006 index be used for the 2006 assessment.  For future 
assessments, however, the WG recommends developing a JLL index with the HPB effect 
beginning in 1966.  This may be accomplished by simply assuming 5-9 HPB for all sets 
during 1967-74.  
 
5.1.3. Results 
 
The VPA team conducted VPA-2BOX model analysis for this year’s Workshop using 
‘primary’ sources of input data, i.e., the single, combined catch-at-age matrix (see 
Section 5.1.1. and Table 2) was used and the suite of candidate indices of abundance (see 
Section 5.1.2) was also used.  Emmanis Dorval  presented the results of a preliminary 
VPA analysis of the 1966-2005 data using the VPA-2BOX model (ISC/06/ALBWG/19). 
Fifteen different model runs were performed based on the following specifications: 
 
Model Scenario A 
This model scenario included the same catch-at-age (CAA), weight-at-age (WAA), index 
data (1975-2003), and parameterization as the 2004 VPA-2Box assessment model. The 
purpose of this scenario was to perform a validation run to show that we can accurately 
reproduce the results obtained in the 2004 model assessment.  
 
Model Scenario B1
This model scenario included the same parameterization as in model A, but with a new 
set of 1975-2003 CAA. The catch-age matrix was updated due to the application of new 
weight –length relationship (Watanabe et al. 2006) to derive number-at-age from landing 
data; and also due to the use of a calendar year instead of a biological calendar to 
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distribute fish among age classes in the Japanese fisheries (Watanabe and Uosaki, 
2006b). 
 
Model Scenario B2
This model scenario included the same parameterization as in model A, but with a new 
set of 1975-2003 indices of abundances. Age-specific and age-aggregated indices were 
updated because of the application of a “new method” by the Japanese researchers 
(Watanabe and Uosaki 2006, Uosaki 2006) to derive these relative estimates of 
abundance. Additionally, the vulnerability indices that are associated to the age-
aggregated indices were updated due to the new changes in the derivation of catch-at-age 
data (see above). 
 
Model Scenario B3 
This model scenario included the same parameterization as in model A, but with a new 
set of 1975-2003 WAA matrix. In this scenario we used Watanabe et al. (2006) equation, 
all area combined/Quarter 1, to compute January 1 biomass; and Watanabe et al. (2006) 
equation, Area 2/Quarter 2, to estimate mid-year (Month-6) biomass.  
 
Model Scenario B4 
This model scenario included the same parameterization as in model A, but with new set 
of 1975-2003 CAA and index data. The CAA matrix and indices used in this model were 
similar to Model B2, the WAA matrix from the 2004 assessment model was used. 
 
Model Scenario B5 
This model scenario included the same parameterization as in model A, but with new set 
of 1975-2003 CAA and WAA. CAA matrix in this model was similar to model B1, 
whereas WAA matrix was similar to model B3. The 2004 estimates for all indices were 
used. 
 
Model Scenario B6 
This model scenario included the same parameterization as in model A, but with new set 
of 1975-2003 index and WAA data. All index data were similar to model B2, but the 
WAA matrix was similar to model B3. The 2004 CAA matrix was used. 
 
Model Scenario B7 
This model scenario included the same parameterization as in model A, but with new set 
of 1975-2003 CAA, WAA, and index data. The CAA matrix in this model was similar to 
model B1, the WAA matrix to model B3, and the indices of abundance to model B2. 
 
Model Scenario B8 
This model scenario included the same parameterization as in model A, but with new set 
of 1975-2003 CAA, WAA, and index data along with the new Chinese Taipei age-
aggregated index. The CAA, WAA, and index data for the US and Japanese fisheries 
were similar to model B7. 
 
Model Scenario C1 
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This model scenario included the same parameterization as model B8, but with the time 
period for all input data extended forward to 2005. Newly available data for all fisheries 
in 2004 and 2005 were added to 1975-2003 data in model B8. 
 
Model Scenario C2 
This model scenario included the same parameterization as model B8, but with the time 
period for all input data extended back to 1966. Historical input data from 1966-1974 for 
the different fisheries were incorporated to the model in addition to the new set of 1975-
2003 used in model B8. 
 
Model Scenario D1 
This model scenario included the same parameterization as model C1, with time period 
for all input data extended back to 1966. This model contains only new data spanning 
from 1966 to 2005, but the model parameterization is similar to the 2004 VPA2-Box 
assessment model. 
 
Model Scenario D2 
This model scenario included the same parameterization as model D1, but with only new 
1975-2005 index data. The purpose of this run was to investigate the effect of deriving 
estimates for age-aggregated and age-specific indices on relatively few “biological” and 
fishery data during the period of 1966-1974. Both US and Japanese researchers had to 
perform more data substitution when deriving indices for 1966-1974 relative to the 1975-
2005’s period. 
 
Model Scenario D3 
This model scenario included the same parameterization as model D1, but with only the 
1966-2005 age-aggregated index data. This model run was performed to determine the 
effects of removing all age-specific indices from model D1. 
 
Model Scenario D4 
This model scenario included the same parameterization as model D1, but with only 
1966-2005 age-specific index data. The purpose of this model run was to determine the 
impact of removing all age-aggregated indices from the modeling process. 
 
5.2. Alternative Stock Assessment Models 
 
5.2.1. Stock Synthesis 2 (SS2) 
 
Paul Crone presented preliminary research (ISC/06/ALBWG/18) that addressed an 
alternative population analysis of the North Pacific albacore stock using a length-
based/age-structured, forward-simulation model (Stock Synthesis II, SS2).  It is important 
to note that currently the International Scientific Committee’s North Pacific Albacore 
Working Group (ISC-ALBWG) relies strictly on a VPA to develop consensus on the 
status of this fish population, which largely serves as the scientific information for 
guiding potential management.  General methods of the SS2 modeling approach were 
presented, particularly, in respect to the ongoing assessment efforts applicable to the 
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albacore population.  Input data and parameterization files associated with a ‘baseline’ 
model scenario were generally discussed, as well as current difficulties associated with 
the development of this alternative assessment model.  That is, currently, all input data 
(say time series) are not yet complete and further, some parameterization issues are 
currently unresolved. 
 
It is important to note that the SS2 baseline model was developed in the context of the 
general VPA model, i.e., the baseline model reflects efforts to develop a configuration 
that generally mimics (mirrors) the parameterization of the VPA model.  Thus, the SS2 
baseline configuration should be viewed as the first ‘phase’ of an ongoing development 
of an alternative, more flexible modeling platform that can be used to assess the status of 
this fish population over the long-term, i.e., the overriding objective was to review model 
structure and not results from this baseline configuration.  Finally, the alternative model 
is expected to receive substantial attention following this year’s focused assessment-
related exercises applicable to the VPA and ultimately, gain increasing support as the 
WG’s assessment model for purposes of providing management-related advice within the 
ISC forum. 
 
5.2.2. Discussion 
 
The WG discussed the progress towards the development of an integrated statistical 
catch-at-age assessment model of NPO albacore using Stock Synthesis II (SS2). The WG 
reiterated its continuing supports of the development of an alternative model that is in 
addition to the VPA which is currently used to assess stock status. The WG 
acknowledges that additional work will be needed after the current WG to resolve or 
explain potential differences in results from the two assessment approaches. 
 
The WG discussed the appropriate format of data for an SS2 assessment model of NPO 
albacore. It was noted that SS2 could use age-specific indices of relative abundance, but 
the WG concluded that age-aggregated indices were preferable. The WG also concluded 
that CPUE indices in SS2 should be fishery specific. It was also decided that the SS2 
model should be started in 1966 with an initial catch of the same magnitude as the earliest 
recorded catches and that the initial age-structure should be estimated. Inputted values of 
natural mortality (M) and growth will be the same as used in the VPA.  Finally, the WG 
agreed that some time series (e.g., CPUE information) currently used in the baseline 
(SS2) model will need revision, to some degree, in 2007 and thus, informal data 
exchange will need to take place during the summer 2007 in preparation for the next 
formal meeting, which is tentatively scheduled for early 2008. 

15 



ALBWG 
 

6.0 STOCK ASSESSMENT CONCLUSIONS 
 
6.1. Introduction 
 
Following review of the preliminary VPA-2BOX (Porch 2003) runs presented by the 
VPA team, Workshop participants recommended that Model Scenario D1 be further 
evaluated. Maturity schedules (Ueyanagi 1957), length-weight relationship 
(ISC/06/ALBWG/14), growth curve (Suda 1966), and rates of natural mortality (M of 
0.3 for all ages and years) were used.  Model Scenario D1 was based on the following 17 
indices: age-specific indices for ages 2-5 (U.S./Canada troll fishery); age-aggregated 
(assumed to represent ≥ 6-yr old fish) abundance index (U.S. longline fishery); age-
specific indices for ages 2-5 (Japan pole-and-line fishery); age-specific indices for ages 3 
to ≥ 9 (Japan longline fishery), and age-aggregated abundance index  
(Chinese Taipei longline fishery).   
 
For the purposes of assessing current stock status and projecting future stock conditions, 
Model Scenario D1 was chosen as the preferred model, given: (1) statistical fits and 
diagnostics were deemed generally satisfactory; and (2) Model Scenario D1 utilized all of 
the available sample information.  Workshop participants concluded that Model Scenario 
D1 represented a reasonable current understanding of the population dynamics of North 
Pacific albacore. 
 
6.2. Input Data and Output Results From Model Scenario D1 
 
The catch-at-age matrix used for the Workshop-based Model Scenario D1 run is 
presented in Table 2.  Indices of abundance data and assumptions have been described 
generally in Section 5 above.  The Model Scenario D1 estimates of numbers-at-age, and 
fishing mortality-at-age are presented in Tables 3 and 4, respectively.  Also, given VPA-
based methods commonly produce highly uncertain (imprecise) estimates of young fish 
for recent years, the following calculations were conducted: (1) numbers of age-1 fish in 
2003-2004 reflected the mean estimate over the period 1966-98; and number of age-2 
fish in 2006 reflected the exponential decline of age-1 fish in 2005 (i.e., e-Z applied to the 
mean number of age-1 fish in 2005).  Finally, extensive output associated with Model 
Scenario D1 can also be found in the Workshop Data Base Catalog, i.e., this output is 
archived in ‘pdf’ format and can be found at the site ‘ftp.afsc.noaa.gov.’  This output-
related file includes all of the input data, statistical results (including diagnostics), and the 
complete suite of management-based results. 
 
North Pacific albacore weight-at-age growth models used to calculate population 
abundance (from Na) in Model D1 (based on a fixed age/year matrix) external to the 
population model, are shown in Table 6. 
 
6.3. Results 
 
6.3.1. Trends of Exploitable Biomass, Spawning Stock Biomass, and Recruitment 
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Estimated ‘exploitable’ (fishable) stock biomass (B, ‘January 1’ estimates for ages ≥1 
filtered through the selectivity ogive) fluctuated around 150,000 mt from 1966-94.  The 
biomass peaked in 1996 at 226,000 mt (Figure 5).  From 1997-2003, exploitable biomass 
(January 1) declined to 161,000 mt, with a slight upward trend observed over the last few 
years with a 2006 (January 1) estimate of roughly 180,000 mt (80% CI of 121,000-
263,000 mt).  The 2006 fishable biomass is roughly 7% above the time series average of 
169,000 mt (1966-2005). 
 
Spawning stock biomass (SSB, ‘May 1’ estimates filtered through the maturity ogive) has 
experienced fluctuations around the modeled time series average of 100,000 mt (Figure 
6).  The 2006 stock assessment indicated that SSB increased from 2002 (73,000 mt) to 
2005 (113,000 mt).  The estimated spawning stock size in 2006 of about 153,000 mt is 
approximately 53% above the overall time series average (1966-2005). 
   
For the purpose of comparison, exploitable B and SSB time series generated from the 
VPA-2BOX model in 2004 are also shown (Figures 5 and 6).  For the most part, the 2004 
and 2006 biomass trends were similar; however, some discrepancies exist, given 
primarily to the recent changes to catch-at-age data and abundance indices from Japan.  
Finally, the estimated time series for exploitable B and SSB should be evaluated in 
concert with the projected estimates (Figures 10 and 11, respectively). 
 
Recruitment (R, age 1 fish) has substantially fluctuated over the period 1966-98 (Figure 
7).  A declining trend was observed from the late 1960s to the late 1980s.  In recent years 
recruitment has fluctuated around the long term average of  27.75 million fish.   
 
6.3.2. Biological Reference Points 
 
The WG reviewed two documents relative to biological reference points. Papers 
ISC/06/ALBWG/16 and ISC/06/ALBWG/17. Paper ISC/06/ALBWG/16 relates to 
computational methods to calculating the plus age group statistics relative to stock 
forecasting and reference point estimation in the VPA2Box model. The WG reviewed 
and accepted the methodology.  Paper ISC/06/ALBWG/15 reviewed potential reference 
points that could be utilized for North Pacific albacore.  
 
In the previous assessment, the determination of ‘biological reference points’ involved 
uncertainty analysis based on four model configurations that expressed uncertainty in 
terms of productivity and level of fishing mortality (high and low F), see Stocker (2005). 
The previous analyses indicated that the stock has experienced two, broad productivity 
periods; a low productivity period from 1975-1989 and a high period 1990-2000.  
However, in the current analysis, distinct productivity regimes were less clear and thus, a 
single productivity period was accommodated in this assessment. Therefore, computation 
of biological reference points was limited to examination of current levels of fishing 
mortality (F) relative to a suite of candidate biological reference points presented in 
Paper ISC/06/ALBWG/15 (Table 5A). 
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Estimates of F-at-age were not adjusted for partial recruitment-at-age, but rather, partial 
recruitment-at-age was applied to F in the forward projections (see Section 6.3.3.).  
Partial recruitment schedule (selectivity ogive) was calculated in a straightforward 
fashion from Model D1 results as the geometric mean of estimated F from 2002-2004, 
normalized in accordance with maximum F over this time period (Figure 8). Also, 
equilibrium yield-per-recruit (Y/R) and spawning stock biomass-per-recruit (SSB/R) 
calculations were conducted using similar vital rates (growth, maturity, and natural 
mortality) as used in Model D1 calculations (Figure 8 and Table 6). Results from Y/R and 
SSB/R analyses are presented in Figure 9. 
 
6.3.3. Stochastic Stock Projections  
 
The initial conditions for the projections were taken from Model Scenario D1 (see 
Sections 6.1. and 6.2.).  More specifically, the projections used terminal year (2006) 
stock numbers-at-age (Na) and fishing mortality rate (geometric mean F2002-04) estimated 
in the VPA-2BOX analysis, and partial recruitment (PRa) reflected the mean from 2002-
2004 (Figure 8).  Constant F and PRa were used for all years treated as the ‘projection’ 
period (2006-2020).  The natural mortality, weight-at-age, and maturity-at-age 
parameters used in projections were identical to those used in the VPA-2BOX analysis 
(Model Scenario D1). 
 
The stochastic projections were linked with bootstrap analysis that was carried out to 
estimate error associated with the VPA-2BOX-based parameters using similar methods 
and software as in previous assessments (Stocker 2005).  Five hundred bootstrap 
replications were conducted, for a 15-year projection period (2006-2020) using Model 
Scenario D1.  Along each of the projected trajectories, annual recruitment was drawn 
randomly (with replacement) from the pool of VPA-2BOX –estimated recruitments (i.e., 
1966-98).  The stochastic projection was designed to capture the variance in terminal year 
estimates, as well as recruitment variability in projection outputs. 
 
Stochastic projection (2006-2020) of the ‘exploitable’ biomass shows a gradual decline to 
an equilibrium level of roughly 126,000 mt (with 80% CI of 99,000-155,000 mt) with the 
average productivity scenario (27.75 million age-1 fish per year) used in the simulations 
(Figure 10).  Similarly, the spawning stock biomass (SSB) is projected to decline to an 
equilibrium level of 92,000 mt (with 80% CI of 69,000-116,000) by 2020 (Figure 11). 
 
6.3.4. Stock Condition in Relation to Biological Reference Points 
 
In addition to estimating stock sizes in the past (i.e., see Section 6.3.1.), it is desirable to 
assess ‘current’ conditions of both fishing mortality and stock biomass in relation to 
biological reference points of interest.  Although inclusion of such reference points is 
becoming a standard feature of stock status determinations, there is no agreement yet as 
to which reference points are appropriate for tuna stocks, including North Pacific 
albacore.  Accordingly, participants continued to take the approach adopted at the 
Nineteenth North Pacific Albacore Workshop (Stocker 2005) and simply compare current 
levels of fishing mortality and biomass with a familiar suite of reference points.  
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Evaluation and selection of preferred reference points is a task for the future and should 
be done by consensus among scientists, fishery managers, and stakeholders. 
 
The biological reference points considered here fall into two categories: (1) reference 
points that may potential be candidates as F-based MSY proxies, namely F40%, F30%, and 
F0.1; and (2) candidates to serve as F-based ‘limit’ proxies, namely F20%  FMax, FSSB-Min, 
FSSB-10%, and FSSB-25%. While it is recognized that this list of reference points does not 
encompass all possible reference points for North Pacific albacore, it does include the 
most commonly used reference points for contemporary fisheries management. 
 
Under the ‘current’ level of F, the population is being fished at roughly F17% (i.e., F2002-

2004 = 0.75), see Figure 9 and Tables 5A and 5B.  These results are generally similar to 
the previous assessment conducted in 2004 (Stocker 2005).  This conclusion regarding 
the spawning potential ratio reference point (i.e., F%) is essentially based on Model 
Scenario D1 (and assumptions regarding current F), coupled with the per-recruit 
analyses.  However, in order to compare current levels of biomass with those at 
equilibrium that would result from fishing at any given F-based reference point, it is 
necessary to postulate the current productivity of the stock.  That is, appropriate 
consideration of the status of the North Pacific albacore population necessarily involves 
assumptions regarding current levels of recruitment.  In this context, important 
management-based statistics are presented in Table 5A.  The management-based statistics 
from the 2004 assessment (Stocker 2005) are presented in Table 5B for the purpose of 
comparison.  It should be noted that different definitions of ‘current’ F and selectivity 
were used for the 2004 and 2006 assessment.  Thus, caution is advised when comparing 
F-related reference points presented in Table 5B. 
 
The spawning stock biomass estimates (SSB) for the projection period (1966-05) were 
based on a ‘current’ F=0.75, selectivity (Figure 8), and forecasted recruitment (R) that 
reflected an average annual R as observed from 1966-1998 (R=27.75 million fish, Figure 
7).  The three horizontal lines (from top to bottom) represent the median SSB over the 
assessment period, the 25th percentile, and the 10th percentile, respectively (Figure 12). 
 
The population projections and associated uncertainty was used to construct probability 
profiles for SSB (Figure 13).  Each profile presents the probability that the spawning 
stock biomass will fall below a specified threshold level during one or more years of the 
projection period. 
 
Finally, Table 7 provides the fishing mortality rates that will maintain the SSB above 
candidate ‘thresholds’ for two levels of desired probability. For example, if managers 
desire to maintain the SSB above the 25th percentile of observed SSB with a 95% 
probability of success, then the fishing mortality rate in the future should not exceed 
F=0.51 (current F=0.75). 
 
In summary, although current SSB reached a historically high level in 2006 (roughly, 
153,000 mt), projected levels of SSB are forecasted to decline to the long-term average 
(approximately 100,000 mt) observed over the modeled time period (1966-2005), i.e., the 
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stock is predicted to decline to the equilibrium level of roughly 92,000 mt by 2015.  
Further, the WG strongly recommended that all countries support precautionary-based 
fishing practices (e.g., limits on current levels of fishing effort) at this time, given the 
following: 
 
(1) the current level of fishing mortality (i.e., spawning potential ratio of F17%) is high 

relative to commonly used reference points and often associated with overfishing 
thresholds in various fisheries world-wide; 

 
(2) a retrospective analysis indicated a noticeable trend of over-estimation of stock 

biomass over the last two assessment cycles; 
 
(3) the considerable decline in total (North Pacific Ocean-wide) catch over the course of 

the last two years, particularly in 2005, when the total harvest (roughly, 62,000 mt) 
was the lowest recorded since the early 1990s; and 

 
(4) a fishing mortality-based reference point (FSSB) designed to ensure that SSB in future 

years remains within the range of  the historical ‘observed’ SSB was introduced at an 
earlier ISC Plenary Meeting conducted in 2005.  Even though the ISC forum has not 
yet determined which reference points are appropriate for North Pacific albacore (or 
other highly migratory stocks), preliminary discussions within the ISC Plenary forum 
were conducted in 2005 regarding candidate SSB-based ‘thresholds’ to consider, 
including: minimum ‘observed’, lower 10  percentile, lower 25  percentile, and 
median.  In this context, at the 95% probability of success, all of thresholds (lower 
10  percentile, lower 25  percentile, and median) would require reductions in future 
F from the current estimated level (F=0.75); noting that the future F=0.64 associated 
with the minimum ‘observed’ SSB target is roughly equal to the current rate.  
However, this minimum SSB value occurred at the beginning of the overall, estimated 
time series and necessarily reflects additional uncertainty.  Thus, the WG felt that the 
thresholds based on the lower 10  percentile, lower 25  percentile, and median 
represented more robust and ultimately, precautionary thresholds that should be 
considered. 

B
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For the above reasons, the ISC-ALBWG emphasized the need for nations to closely 
monitor the population over the coming years to ensure the stock is responding favorably 
(say in sustainable terms) to present fishing practices in the North Pacific Ocean.  Finally, 
the WG noted that considerable model simulation work will be needed immediately to 
better ascertain what management measures (e.g., addressing catch and/or effort) are 
appropriate for this tuna population and ultimately, to develop harvest control rule(s) that 
are likely to result in sustainable abundance levels in the long-term.  In this context, the 
WG recognized that this research work is of the highest importance and thus, noted that 
the current assessment schedule may need to be offset (to some degree) to ensure such 
biological reference point-related analysis is undertaken. 
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7.0 RESEARCH RECOMMENDATIONS AND UPATED WORKPLAN 
 
The recommendations are grouped into three broad categories: (1) Fishery statistics, (2) 
Biological studies and (3) Stock assessment studies. 
 
7.1. Fisheries Statistics 
 
Annual submission of fishery data by Data Correspondents to the Workshop Data 
Manager (Al Coan) for inclusion in the data base is a requirement of participants.  
Correspondents must pay special attention to submitting up-to-date fishery data on timely 
basis and well in advance of planned meetings.  
 
7.1.1. Maintain Data Base Catalog  
 
The data base catalog is to be maintained by the Workshop Data Manager as a record of 
available data, contributors and timeliness of submissions by Data Correspondents.  The 
catalog  also serves as a record of progress with  special data requested of participants, 
such as detailed information on length-frequency samples: (1) sample size (i.e., number 
of fish measured) by year; (2)  notes on measurement units, accuracy, etc. and sampling 
procedures used, particularly when procedures differ from the protocol; and (3) full 
description of steps employed and assumptions made in processing the samples to 
represent entire catches, particularly when different from Workshop standard procedures.  
The catalog is to be made available annually to participants. 
 
7.1.2. IUU 
 
The WG has insufficient data to analyze IUU impacts at this time. If the ISC wishes, the 
WG can develop simulations to evaluate differing patterns and levels of IUU fishing to 
evaluate the impact of simulated IUU removals on stock abundance and trends. 
 
7.2. Biological Studies 
 
Biological information is a critical building block for stock assessments.  It should be 
reviewed and updated regularly in order to capture changes in population parameters if 
they occur. 
   
7.2.1. Conduct Age and Growth Studies 
 
There is a need for a wide range of related studies that the participants classified as age 
and growth.  These include studies on weight-length relations, ageing techniques and 
growth curves.  For all of these studies emphasis should be on developing parameter 
estimates that are applicable at the population level.     
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7.2.2. Conduct Studies on Behavior and Movement with Archival Tagging  
 
Archival tags are being deployed off the U.S. West Coast by NMFS and off Japan by the 
NRIFSF to study albacore behavior and movement.  So far, the results have not shown 
trans-Pacific movement, but movement solely within the respective eastern and western 
North Pacific where fish had been tagged.  Both parties have plans for further 
deployment of tags and plan to report progress to the ISC-ALBWG on a regular basis. 
 
7.3. Stock Assessment Studies 
 
Recent stock assessment results as well as fishery developments suggest that the North 
Pacific albacore stock is at or fast approaching full exploitation by the fisheries.  Demand 
for more frequent and more precise information on status of the stock and the 
sustainability of the fisheries, thus, is likely to increase.  With this in mind, the ISC-
ALBWG identified priority research needs to be executed in the near-term to improve 
analyses from current stock assessment models and to better understand the models’ 
behavior to changes in parameter estimates and assumptions. 
 
7.3.1. Conduct Research on Alternative Assessment Models  
 
Exploratory work with the Stock Synthesis 2 model was conducted in 2006.  Further 
research of this model as a stock assessment tool for albacore is recommended.  Results 
of this research should be made available at the next ISC-ALBWG meeting (tentatively 
scheduled for early 2008). 
 
7.3.2. Conduct Studies on Reference Points  
 
Further development of appropriate biological reference points (MSY and limit-based) 
for North Pacific albacore is recommended.  Currently, proxies for commonly used 
biological reference points are computed for the albacore stock.  The proxies, however, 
span a wide range and research to narrow the range to appropriate ones needs to be 
undertaken.  Such research should include determining robustness of the proxies through 
simulation studies and with both equilibrium and dynamic states. 
 
7.3.8. Conduct Studies to Develop Abundance Indices  
 
The accuracy of current stock assessments for albacore is largely constrained by the 
abundance indices used in the assessment models and obtained from fishery statistics. A 
thorough examination of abundance indices needs to be conducted in 2007.  

8.0 ADMINISTRATIVE MATTERS 
 
8.1. ISC-related Matters 
 
The WG was directed to evaluate the effect of IUU fishing on the North Pacific albacore 
resource.  Reportedly illegal fishing is occurring within the range of albacore. The 
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characteristics and magnitude of this IUU fishing is unknown, but has the potential to 
increase total fishing mortality to unsustainable levels.  The WG has insufficient data to 
analyze IUU impacts at this time. If the ISC wishes, the WG can develop simulations to 
evaluate differing patterns and levels of IUU fishing to evaluate the impact of simulated 
IUU removals on stock abundance and trends. 
 
8.2. Procedures for Clearing the Report 
 
A handout compiling available authors’ paper summaries, rapporteurs’ reports, and most 
figures was provided at the meeting for comments. A “complete” draft document will be 
distributed by the Chairman for review, comment and approval by participants by mid-
March 2007.  The Chairman will evaluate and incorporate all appropriate comments in a 
final text.  Completion of this process and publication of a final Workshop report is 
planned for no later than the end of May 2007.  
   
8.3. National Coordinators and Data Correspondents 
 
As noted in Section 8.1., the Workshop will continue to maintain its data submission, 
management and exchange procedures and research coordination until these 
responsibilities are transferred to the ISC.  Designated national coordinators and data 
correspondents, therefore, will continue in their roles.  The coordinators and 
correspondents are as follows: 
 
 

Sector  National Coordinator  Data Correspondent  
Canada  Max Stocker  Max Stocker  
Japan  Koji Uosaki Koji Uosaki 
Mexico Luis Fleischer Luis Fleisher 
Chinese Taipei  Chien-Chung Hsu  Shui-Kai Chang  
United States  Paul Crone Al Coan  
IATTC  Rick Deriso Michael Hinton  
SPC Adam Langley Peter Williams 

 
8.4. Time and Place 
 
The time and place for the next ISC-ALBWG meeting is planned for early 2008 (site still 
to be determined).  Both the U.S. and Japan delegations have offered to host this meeting.  
The objectives of the meeting will be to: (1) update the catch (Table 1) to 2006; (2) 
conduct a thorough evaluation of the abundance indices; and (3) conduct further 
assessment modeling work using the SS2, with the goal of presenting sometime in 2008 a 
baseline model that can be used to develop WG-related consensus concerning the status 
of the albacore population in the North Pacific Ocean, i.e., further efforts will be needed 
to ensure input data (time series) are the best available, and model assumptions and 
related parameterization issues are appropriate (it is expected that this work will be 
completed sometime in mid-2008. 
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8.6. Adjournment 
 
The Workshop was adjourned at 4:15 PM on December 5, 2006. The chairperson (Max 
Stocker) thanked all of the participants for their attendance and contributions and finally, 
stressed to National Coordinators the need to maintain ongoing communication 
concerning scientific data exchange and research applicable to North Pacific albacore, as 
well as scheduling future ALBW meetings, such as the proposed November 2007 
meetings discussed here. 
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Figure 1.  North Pacific Ocean albacore landings for all gears and nations combined   
                 (1952-05). 
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Figure 2.  North Pacific Ocean albacore landings by gear, all nations combined   
                 (1952-05). 
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Figure 3.  North Pacific albacore ‘standardized’ CPUE relative indices of abundance for 

the U.S. / Canada troll (1966-05) and U.S. longline (1991-05) fisheries. 
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Figure  4.  North Pacific albacore ‘standardized’ CPUE relative indices of abundance for 

western Pacific Ocean fisheries: Japan pole-and-line (1972-05); Japan longline 
(offshore/distant-water, 1966-05); and Chinese Taipei longline (1995-05). 
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Figure  5.  Total ‘exploitable’ stock biomass (B, mt) time series (1966-05) for North 

Pacific albacore generated from Model D1 (Analysis 2006). Final estimated time 
series from the previous North Pacific Albacore Workshop (2004) is also 
presented (Analysis 2004, 1975-03). Time series for B are based on ‘January 1’ 
estimates. 
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Figure  6.  Spawning stock biomass (SSB, mt) time series (1966-05) for North Pacific 

albacore generated from Model D1 (Analysis 2006). Final estimated time series 
from the previous North Pacific Albacore Workshop (2004) is also presented 
(Analysis 2004, 1975-03). Time series for SSB are based on ‘May 1’ estimates. 
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Figure 7. Recruitment (age-1 fish in millions) time series of North Pacific albacore generated from Model
                 D1 (1966-98). Mean (1966-98) recruitment is presented as horizontal dashed line. Figure in 2005
                 and 2006  were derived from the mean recruitement.
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Figure 8. Partial recruitment (i.e., selectivity), maturity (Ueyangi 1957), and natural 

mortality (M) schedules used to determine biological reference points associated 
with Model D1. 
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Figure 9.  Equilibrium yield-per-recruit (Y/R, in kg) and percent of SSB/R (relative to 

F=0) for various F-based biological reference points as a function of fishing 
mortality rate (F) for North Pacific albacore associated with Model D1. The 
current fishing mortality rate multiplier (F=1.0 when F=F2002-04) is based on the 
fully-selected F (F=0.75 for age groups 8 and 9+) observed from the mean 
(geometric) of F-at-age estimates from 2002-04. The current F multiplier for the  
maximum Y/R reference point was also estimated (Fmax/F2002-04 =2.8), but is not 
displayed here. 
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Figure 10.  Stochastic projection (2006-20) of ‘exploitable’ biomass (B, mt) for North 

Pacific albacore based on Model D1 (Analysis 2006). Dashed lines represent 
80% CI. Time series for B is based on ‘January 1’ estimates. 
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Figure 11.  Stochastic projection (2006-20) of spawning stock biomass (SSB, mt) for 

North Pacific albacore based on Model D1 (Analysis 2006). Dashed lines 
represent 80% CI. Time series for SSB is based on ‘May 1’ estimates. 
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Figure 12.  Spawning stock biomass estimates (SSB) for the assessment period (1966-

2005) and for the projection period (2006-2020). Confidence intervals (90%) 
for the projection period are also displayed. The three horizontal lines (from 
top to bottom) represent the median SSB over the assessment period, the 25th 
percentile, and the 10th percentile, respectively. The stock projections were 
done using the ‘current’ F=0.75 and selectivity; and with annual recruitment 
(R) drawn randomly from the Rs estimated over the 1966-98 period (average 
R = 27.75 million fish). 
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Figure 13.  Probability profiles for four spawning stock biomass (SSB) threshold levels 

(from bottom to top – Minimum Observed SSB; Lower 10th Percentile; 
Lower 25th Percentile; and Median SSB). Each profile gives the probability 
that SSB will fall below the respective threshold level during one or more 
years of the projection period (2006-2030). For the bottom-most profile, the 
threshold is the minimum ‘observed’ SSB over the assessment period (1966-
2006). The other three profiles (from bottom to top) have as their threshold 
the lower 10th percentile, the lower 25th percentile, and the median 
‘observed’ SSB over the assessment period, respectively.  For example, the 
fishing mortality rate (F) that will cause SSB to fall below the minimum 
‘observed’ biomass (with 50% probability) is F=0.81; and the corresponding 
F for the 25th percentile is F=0.66. See Table 7 for a complete list of Fs 
associated with these limit reference points. For reference, other F-based 
biological reference points (cf. Table 5) are displayed with vertical dashed 
lines – the leftmost line is F40%=0.32; the center line is F30%= F0.1=0.45; and 
the rightmost line is F20%=0.65. The current F=0.75 is indicated with a 
triangular marker. 
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Table 1.  

JAPAN KOREA MEXICO
GILL LONG POLE PURSE UNSP. GILL LONG UNSP.
NET LINE & LINE SEINE GEAR NET LINE GEAR

1952 71 26,687 41,787 154 237
1953 5 27,777 32,921 38 132
1954 20,958 28,069 23 38
1955 16,277 24,236 8 136
1956 17 14,341 42,810 57
1957 8 21,053 49,500 83 151
1958 74 18,432 22,175 8 124
1959 212 15,802 14,252 67
1960 5 17,369 25,156 76
1961 4 17,437 18,639 7 268 0
1962 1 15,764 8,729 53 191 0
1963 5 13,464 26,420 59 218 0
1964 3 15,458 23,858 128 319 0
1965 15 13,701 41,491 11 121 0
1966 44 25,050 22,830 111 585 0
1967 161 28,869 30,481 89 520
1968 1,028 23,961 16,597 267 1,109
1969 1,365 18,030 31,912 521 935 0
1970 390 16,283 24,263 317 456 0
1971 1,746 11,524 52,957 902 308 0
1972 3,921 1 13,043 60,569 277 623 100
1973 1,400 39 16,795 68,767 1,353 495 0
1974 1,331 224 13,409 73,564 161 879 1
1975 111 166 10,318 52,152 159 228 2,463 1
1976 278 1,070 15,825 85,336 1,109 272 859 36
1977 53 688 15,696 31,934 669 355 792 0
1978 23 4,029 13,023 59,877 1,115 2,078 228 1
1979 521 2,856 14,215 44,662 125 1,126 0 259 1
1980 212 2,986 14,689 46,742 329 1,179 6 597 31
1981 200 10,348 17,922 27,426 252 663 16 459 8
1982 104 12,511 16,767 29,614 561 440 113 387 7
1983 225 6,852 15,097 21,098 350 118 233 454 33
1984 50 8,988 15,060 26,013 3,380 511 516 136 113
1985 56 11,204 14,351 20,714 1,533 305 576 291 49
1986 30 7,813 12,928 16,096 1,542 626 726 241 3
1987 104 6,698 14,702 19,082 1,205 155 817 549 7
1988 155 9,074 14,731 6,216 1,208 134 1,016 409 15
1989 140 7,437 13,104 8,629 2,521 393 1,023 150 2
1990 302 6,064 15,789 8,532 1,995 249 1,016 6 2
1991 139 3,401 17,046 7,103 2,652 392 852 3 2
1992 363 2,721 19,049 13,888 4,104 1,527 271 15 10
1993 494 287 29,966 12,797 2,889 867 32 11
1994 1,998 263 29,600 26,389 2,026 799 45 6
1995 1,720 282 29,075 20,981 1,177 856 81 440 5
1996 3,591 116 32,493 20,272 581 815 117 333 21
1997 2,433 359 38,951 32,238 1,068 1,585 123 319 53
1998 4,188 206 35,812 22,926 1,554 1,190 88 288 8
1999 2,641 289 33,364 50,369 6,872 891 127 107 23
2000 4,465 67 30,046 21,550 2,408 645 171 414 79
2001 4,985 117 28,818 29,430 974 416 96 82 22
2002 5,022 332 23,644 48,454 3,303 787 135 (113) 28
2003 6,735 126 20,954 36,114 627 922 106 (0) (144) 28
2004 (7,842) 61 17,547 32,255 7,200 772 65 (0) (68) (104)
2005 (4,810) (61) (19,615) (16,883) (859) (772) (65) (0) (520) (0)

1

North Pacific albacore catches (in metric tons) by fisheries, 1952-20051. Blank 
indicates no effort. -- indicates data not available.  0 indicates less than 1 metric 
ton. Provisional estimates in (). 

TROLL

Data are from the 1st ISC Albacore Working Group, November 28 - December 2, 2005 except as noted.

YEAR
TROLL

CANADA
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Table 1.  Continued

TAIWAN U.S.

GILL LONG POLE GILL LONG PURSE UNSP. LONG
NET LINE2 & LINE NET LINE SEINE GEAR LINE3

1952 46 1,373 23,843 94,198
1953 23 171 15,740 76,807
1954 13 147 12,246 61,494
1955 9 577 13,264 54,507
1956 6 482 18,751 76,464
1957 4 304 21,165 92,268
1958 7 48 14,855 55,723
1959 5 0 20,990 0 51,328
1960 4 557 20,100 0 63,403
1961 2,837 5 1,355 12,055 1 52,608
1962 1,085 7 1,681 19,752 1 47,264
1963 2,432 7 1,161 25,140 0 68,906
1964 3,411 4 824 18,388 0 62,393
1965 417 3 731 16,542 0 73,032
1966 1,600 8 588 15,333 1 66,150
1967 330 4,113 12 707 17,814 0 83,096
1968 216 4,906 11 951 20,434 0 69,480
1969 65 2,996 14 358 18,827 0 75,023
1970 34 4,416 9 822 21,032 0 68,022
1971 20 2,071 11 1,175 20,526 0 91,240
1972 187 3,750 8 637 23,600 0 106,717
1973 --  2,236 14 84 15,653 0 106,836
1974 486 4,777 9 94 20,178 0 115,113
1975 1,240 3,243 33 640 18,932 10 89,696
1976 686 2,700 23 713 15,905 4 124,816
1977 572 1,497 37 537 9,969 0 62,799
1978 6 950 54 810 16,613 15 98,822
1979 81 303 --  74 6,781 0 71,004
1980 --  249 382 --  168 7,556 0 75,126
1981 --  143 748 25 195 12,637 0 71,042
1982 --  38 425 105 257 6,609 21 67,960
1983 --  8 607 6 87 9,359 0 54,527
1984 --  --  1,030 2 3,728 1,427 9,304 0 70,258
1985 --  --  1,498 2 0 1,176 6,415 0 58,170
1986 --  --  432 3 196 4,708 0 45,344
1987 2,514 --  158 5 150 74 2,766 0 48,986
1988 7,389 --  598 15 308 64 4,212 10 45,554
1989 8,350 40 54 4 249 160 1,860 23 44,140
1990 16,701 4 115 29 177 71 24 2,603 4 53,683
1991 3,398 12 0 17 313 0 6 1,845 71 37,253
1992 7,866 --  0 0 337 0 2 4,572 72 54,796
1993 5 0 0 440 25 6,254 0 54,067
1994 83 0 38 546 106 10,978 213 158 73,248
1995 4,280 80 52 883 102 8,045 1 137 68,197
1996 7,596 24 83 1,187 11 88 16,938 0 1,735 505 86,506
1997 9,119 73 60 1,652 2 1,018 14,252 1 2,824 404 106,534
1998 8,617 79 80 1,120 33 1,208 14,410 2 5,871 286 97,966
1999 8,186 60 149 1,540 48 3,621 10,060 1 6,307 261 124,916
2000 8,842 69 55 940 4 1,798 9,645 3 3,654 490 85,344
2001 8,684 139 94 1,295 51 1,635 11,210 0 1,471 127 89,648
2002 7,965 381 30 525 4 2,357 10,387 700 (127) (104,295)
2003 (7,166) 59 16 524 44 2,214 14,102 0 (2,400) (127) (92,409)
2004 (4,988) (126) (12) (560) (1) (1,506) (13,346) (0) (2,400) (127) (88,981)
2005 (4,692) (66) (20) (277) (2) (1,719) (9,122) (0) (2,400) (127) (62,011)

YEAR
SPORT  TROLL TROLL

GRAND 
TOTAL

OTHERS
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Table 2. North Pacific albacore catch-at-age (numbers of fish in 1,000s) matrix used for 
all   VPA-2Box analyses (1966-05). 

1 2 3 4 5 6 7 8 =9
1966 0 129 2,022 1,118 2,412 261 145 52 41 6,180
1967 0 210 2,293 1,552 2,820 579 171 97 72 7,794
1968 0 92 3,268 1,422 1,118 763 254 97 39 7,053
1969 1 2,046 2,584 1,232 2,493 197 191 194 53 8,990
1970 0 282 3,390 2,220 1,321 410 101 71 61 7,856
1971 0 208 4,634 2,424 2,831 388 175 70 81 10,810
1972 0 4,030 3,514 4,646 2,348 270 118 92 60 15,078
1973 1 2,583 3,619 1,531 4,030 743 141 90 74 12,812
1974 0 1,128 4,483 5,653 1,538 754 153 57 96 13,863
1975 0 828 5,222 2,912 1,907 264 111 78 259 11,581
1976 0 2,325 4,937 5,767 2,766 285 165 106 186 16,538
1977 0 741 2,919 1,955 1,106 426 132 91 160 7,531
1978 2 5,931 2,125 4,729 1,018 387 185 45 83 14,505
1979 0 580 1,215 3,623 1,257 265 190 101 68 7,300
1980 0 2,518 2,830 3,160 801 311 110 87 97 9,916
1981 4 898 1,509 2,854 1,095 450 270 106 115 7,301
1982 78 599 1,949 3,408 435 255 200 213 134 7,272
1983 2 1,182 2,552 2,306 232 186 196 146 141 6,945
1984 5 1,111 4,571 3,031 241 177 126 131 156 9,550
1985 2 318 1,235 2,776 641 118 166 100 325 5,681
1986 0 794 906 2,461 204 128 127 90 131 4,840
1987 1 265 2,155 1,296 474 314 176 102 169 4,953
1988 4 133 1,529 1,156 270 606 223 161 181 4,264
1989 106 377 316 1,335 1,012 276 246 133 158 3,959
1990 109 317 239 1,151 1,606 641 113 213 247 4,635
1991 78 678 1,747 335 339 263 155 119 271 3,984
1992 1 332 2,350 1,664 662 360 150 151 156 5,826
1993 0 485 1,090 1,971 793 202 201 116 293 5,151
1994 28 669 1,575 2,355 1,077 654 206 97 136 6,798
1995 2 496 1,310 3,152 294 310 564 116 119 6,362
1996 8 494 3,938 2,294 603 396 554 477 105 8,869
1997 0 2,453 1,431 4,451 817 124 476 620 391 10,764
1998 0 1,105 4,036 1,568 1,880 302 213 379 282 9,766
1999 77 816 3,761 5,797 757 478 477 185 308 12,656
2000 0 1,231 1,852 2,739 923 415 450 435 247 8,292
2001 4 1,470 4,370 1,396 1,153 410 451 277 338 9,869
2002 0 1,447 7,396 3,141 439 226 381 209 222 13,461
2003 0 3,054 3,619 3,008 709 306 250 181 194 11,321
2004 30 210 4,411 4,363 282 452 332 130 44 10,253
2005 1 2,382 1,547 2,318 305 171 437 189 69 7,418

TOTAL 543 46,948 110,447 106,273 47,010 14,522 9,484 6,404 6,365 347,996

YEAR TOTAL
AGE (yr)
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Table 3. North Pacific albacore numbers-at-age (January 1 in 1,000s of fish) as estimated 
in Model Scenario D1 (1966-06). Recruitment (age-1 fish) from 2005-06 reflects 
mean estimate from 1966-98; age-2 fish in 2006 reflects exponential decline (e-Z) 
of age-1 fish in 2003. 

1 2 3 4 5 6 7 8 =9
1966 25,148 20,076 9,549 8,963 5,558 1,035 424 166 131
1967 29,475 18,630 14,762 5,352 5,685 2,083 545 191 142
1968 33,293 21,836 13,622 8,980 2,647 1,842 1,052 259 105
1969 46,100 24,664 16,098 7,312 5,439 1,018 720 563 154
1970 22,784 34,151 16,522 9,721 4,365 1,930 586 371 322
1971 40,983 16,879 25,058 9,353 5,312 2,113 1,081 348 401
1972 39,890 30,361 12,325 14,614 4,869 1,562 1,235 651 427
1973 40,054 29,551 19,050 6,147 6,887 1,632 927 814 669
1974 27,404 29,672 19,683 11,028 3,253 1,735 583 566 958
1975 39,421 20,302 21,015 10,766 3,424 1,116 650 302 999
1976 30,252 29,204 14,331 11,128 5,502 941 602 387 676
1977 35,167 22,411 19,646 6,435 3,405 1,752 455 306 539
1978 21,530 26,052 15,968 12,063 3,108 1,585 936 224 413
1979 24,512 15,948 14,252 10,014 4,940 1,440 845 536 363
1980 18,877 18,159 11,318 9,519 4,353 2,591 840 464 522
1981 25,360 13,984 11,302 5,978 4,374 2,542 1,654 528 574
1982 29,433 18,784 9,591 7,084 2,028 2,310 1,499 995 628
1983 24,877 21,738 13,402 5,445 2,382 1,132 1,493 939 907
1984 12,774 18,427 15,092 7,753 2,088 1,566 680 938 1,123
1985 22,816 9,460 12,700 7,301 3,182 1,341 1,009 396 1,282
1986 18,306 16,901 6,735 8,352 3,062 1,812 892 606 881
1987 11,247 13,562 11,841 4,216 4,099 2,094 1,233 553 913
1988 9,944 8,331 9,819 6,935 2,024 2,631 1,283 763 855
1989 31,762 7,364 6,058 5,969 4,151 1,269 1,433 760 907
1990 32,674 23,439 5,132 4,218 3,286 2,215 705 852 987
1991 25,211 24,112 17,092 3,598 2,146 1,084 1,097 426 971
1992 21,691 18,610 17,282 11,169 2,378 1,300 580 680 704
1993 27,488 16,068 13,502 10,796 6,854 1,200 657 302 765
1994 39,176 20,363 11,488 9,071 6,317 4,400 717 317 444
1995 19,968 28,999 14,513 7,165 4,718 3,761 2,701 356 366
1996 39,051 14,791 21,057 9,631 2,652 3,244 2,521 1,521 335
1997 27,849 28,923 10,535 12,243 5,184 1,451 2,065 1,396 881
1998 20,315 20,631 19,329 6,582 5,303 3,143 969 1,124 835
1999 35,829 15,049 14,338 10,882 3,542 2,338 2,070 536 892
2000 37,451 26,476 10,450 7,425 3,202 1,979 1,325 1,127 640
2001 34,645 27,744 18,559 6,163 3,183 1,589 1,113 601 733
2002 47,549 25,662 19,295 10,031 3,378 1,383 828 444 470
2003 16,034 35,225 17,772 8,042 4,767 2,127 831 293 314
2004 51,304 11,878 23,484 10,083 3,414 2,927 1,315 404 136
2005 27,722 37,981 8,620 13,638 3,791 2,288 1,782 692 252
2006 27,722 20,517 26,099 5,067 8,126 2,547 1,549 949 481

YEAR
AGE (yr)
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Table 4. Instantaneous rates of fishing mortality-at-age (yr-1) as estimated in Model 
Scenario D1 (1966-05). 

 

1 2 3 4 5 6 7 8 =9
1966 0.000 0.007 0.279 0.155 0.681 0.341 0.496 0.439 0.439
1967 0.000 0.013 0.197 0.404 0.827 0.383 0.446 0.859 0.859
1968 0.000 0.005 0.322 0.201 0.656 0.639 0.324 0.561 0.561
1969 0.000 0.101 0.204 0.216 0.736 0.252 0.362 0.499 0.499
1970 0.000 0.010 0.269 0.304 0.426 0.280 0.222 0.247 0.247
1971 0.000 0.014 0.239 0.353 0.924 0.237 0.207 0.263 0.263
1972 0.000 0.166 0.396 0.452 0.793 0.222 0.117 0.177 0.177
1973 0.000 0.106 0.247 0.337 1.079 0.729 0.192 0.137 0.137
1974 0.000 0.045 0.303 0.870 0.770 0.682 0.359 0.123 0.123
1975 0.000 0.048 0.336 0.371 0.992 0.317 0.218 0.354 0.354
1976 0.000 0.096 0.501 0.884 0.844 0.427 0.376 0.379 0.379
1977 0.000 0.039 0.188 0.428 0.465 0.327 0.406 0.415 0.415
1978 0.000 0.303 0.167 0.593 0.470 0.329 0.257 0.263 0.263
1979 0.000 0.043 0.104 0.533 0.345 0.238 0.299 0.244 0.244
1980 0.000 0.174 0.338 0.478 0.238 0.149 0.164 0.242 0.242
1981 0.000 0.077 0.167 0.781 0.339 0.228 0.208 0.262 0.262
1982 0.003 0.038 0.266 0.790 0.283 0.136 0.167 0.282 0.282
1983 0.000 0.065 0.247 0.659 0.119 0.210 0.164 0.197 0.197
1984 0.000 0.072 0.426 0.590 0.143 0.140 0.240 0.175 0.175
1985 0.000 0.040 0.119 0.569 0.263 0.107 0.209 0.344 0.344
1986 0.000 0.056 0.168 0.412 0.080 0.085 0.179 0.188 0.188
1987 0.000 0.023 0.235 0.434 0.143 0.189 0.180 0.239 0.239
1988 0.000 0.019 0.198 0.213 0.167 0.307 0.224 0.279 0.279
1989 0.004 0.061 0.062 0.297 0.328 0.287 0.221 0.224 0.224
1990 0.004 0.016 0.055 0.375 0.809 0.403 0.204 0.338 0.338
1991 0.004 0.033 0.125 0.114 0.201 0.326 0.178 0.385 0.385
1992 0.000 0.021 0.170 0.188 0.384 0.382 0.351 0.294 0.294
1993 0.000 0.036 0.098 0.236 0.143 0.215 0.430 0.576 0.576
1994 0.001 0.039 0.172 0.354 0.219 0.188 0.401 0.431 0.431
1995 0.000 0.020 0.110 0.694 0.075 0.100 0.274 0.467 0.467
1996 0.000 0.039 0.242 0.319 0.303 0.152 0.291 0.445 0.445
1997 0.000 0.103 0.170 0.537 0.200 0.104 0.308 0.703 0.703
1998 0.000 0.064 0.274 0.320 0.519 0.118 0.292 0.487 0.487
1999 0.003 0.065 0.358 0.923 0.282 0.268 0.308 0.503 0.503
2000 0.000 0.055 0.228 0.547 0.401 0.276 0.491 0.580 0.580
2001 0.000 0.063 0.315 0.301 0.534 0.351 0.619 0.743 0.743
2002 0.000 0.067 0.575 0.444 0.162 0.209 0.739 0.768 0.768
2003 0.000 0.105 0.267 0.557 0.188 0.181 0.422 1.192 1.192
2004 0.001 0.021 0.243 0.678 0.100 0.196 0.342 0.461 0.461
2005 0.001 0.075 0.231 0.218 0.098 0.090 0.331 0.375 0.375

YEAR AGE (yr)
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Table 5A. Results from equilibrium analysis of biological reference points (BRP) for 
North Pacific albacore associated with Model D1:  (a) candidate target and 
limit reference points; (b) corresponding fishing mortality rates (F, yr-1); (c) 
current F (2002-04) relative to target F or limit F reference points; (d) MSY 
proxy or equilibrium catch (1,000 mt); and (e) SSBMSY proxy or equilibrium 
SSB (1,000 mt). The current F (0.75) reflects the fully-selected F (observed 
for age groups 8 and 9+) from the mean (geometric) of F-at-age estimates 
from 2002-04. All catch and SSB estimates are based on the assumption of 
constant recruitment of 27.75 million fish per year. All SSB statistics are based 
on the assumption of a ‘May 1’ reference spawning date. 

 
          

Candidate 
Target Target F Ratio of Current F MSY Proxy SSBMSY Proxy 

Reference 
Points (yr-1 ) to Target F (1,000 mt) (1,000 mt) 
F40% 0.32 2.31 75 226 
F35% 0.38 1.97 79 198 
F0.1 0.45 1.68 83 171 
F30% 0.45 1.67 83 169 

          
       

Candidate 
Limit  Limit F Ratio of Current F 

Equilibrium 
Catch 

Equilibrium 
SSB 

Reference 
Points (yr-1 ) to Limit F (1,000 mt) (1,000 mt) 
F20% 0.65 1.16 91 113 
FMax 2.07 0.36 100 10 

FSSB-Min 0.81 0.93 94 83 
FSSB-10% 0.70 1.07 92 102 
FSSB-25% 0.66 1.14 91 110 
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Table 5B. Comparison of biological reference points (BRP) from the 2006 stock 
assessment (Table 5A) and those from the 2004 assessment (Stocker 2005). 
Numbers in the body of the table reflect the current fishing mortality rate (Fcur) 
relative to biological reference points. A table entry greater than 1.0 implies that 
Fcur must be decreased to align with the respective BRP shown to the left of it. 
Whereas, a table entry less than 1.0 implies that Fcur is below the BRP. Note that 
in the 2004 assessment BRPs were based on two assumptions regarding Fcur 
(‘low’=0.43 and ‘high’=0.68), as well as two ‘productivity’ scenarios (‘low’ 
recruitment=22.5 million recruits and ‘high’ recruitment=31 million recruits). In 
the 2006 assessment, BRPs were based on a single assumption regarding Fcur 
(0.75, see Table 5A) and future productivity (27.75 million recruits), i.e., Fcur is 
greater than the F associated with all reference points other than  FSSB-Min and 
FMax. 

 
BRPs 2006 2004 2004 2004 2004 

Productivity 
in recent 

years 

 
Average 

 
Low 

 
High 

 
Low 

 
High 

Fcur 
Scenario 

0.75 Low 
0.43 

Low 
0.43 

High 
0.68 

High 
0.68 

Fcur/F40% 2.31 1.43 1.43 2.27 2.27 
Fcur/F35% 1.97 1.23 1.23 1.94 1.94 
Fcur/F0.1 1.68 1.16 1.16 1.84 1.84 
Fcur/F30% 1.67 1.02 1.02 1.62 1.62 

      
Fcur/F20% 1.16 0.70 0.70 1.11 1.11 
Fcur/Fmax 0.36 0.40 0.40 0.64 0.64 

      
Fcur/FSSB-Min 0.93 0.48 0.41 0.76 0.65 
Fcur/FSSB-10% 1.07 0.52 0.44 0.83 0.69 
Fcur/FSSB-25% 1.14 0.60 0.50 0.94 0.79 
Fcur/FSSB-50% 1.34 0.80 0.64 1.26 1.01 
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Table 6. North Pacific albacore weight-at-age (w-a-a, in kg) growth models used to 
calculate population abundance in Model D1 (based on a fixed age/year matrix, 
external to the population model): (A) ‘January 1’ w-a-a for total biomass time 
series (1966-05), used as a fixed age/year matrix, external to the Model; (B) ‘May 
1’ (i.e., assumed spawning ‘reference’ time) w-a-a for spawning stock biomass 
time series (1966-05), used as a fixed age/year matrix, external to the Model; and 
(C) ‘Age group 9+’ demographics in equilibrium as a function of the mean 
(geometric) age group 9+ fishing mortality rates estimated in Model D1, 
including age, length, and weight estimates for total and spawning stock biomass, 
respectively. Mean age values for the age group 9+ in Table (C) were estimated 
following Porch (2003; Equation 2.6b), with a natural mortality rate (M) of 0.3 
and equal selection for all ages in the 9+ age group, i.e., consistent with methods 
used for the stock projections (2006-2011). Biomass calculations for 2005 and the 
projection period (2006-11) were based on similar w-a-a estimates as the 2002-04 
time block. Estimates in Table (C) were internally parameterized in the 
population model using the length-at-age model from Suda (1966) and weight-
length models from Watanabe et al. (2006), i.e., ‘All Areas/Quarter 1’ (total 
biomass) and ‘Area 2/Quarter 2’ (for spawning stock biomass). Note that 
exploitable biomass time series presented in the Report directly correspond to the 
w-a-a used for total biomass (i.e., ‘January 1’) calculations, filtered through a 
selectivity ogive. 

 
(A) 
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1 2 3 4 5 6 7 8 9+
1966 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1967 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1968 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1969 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1970 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1971 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1972 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1973 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.73
1974 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.13
1975 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.13
1976 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.13
1977 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.13
1978 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.13
1979 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.46
1980 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.46
1981 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.46
1982 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.46
1983 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.46
1984 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.52
1985 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.52
1986 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.52
1987 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.52
1988 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 30.52
1989 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.67
1990 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.67
1991 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.67
1992 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.67
1993 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 29.67
1994 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.86
1995 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.86
1996 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.86
1997 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.86
1998 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.86
1999 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.10
2000 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.10
2001 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.10
2002 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.10
2003 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.10
2004 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.03
2005 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.03
2006 1.26 3.23 5.93 9.13 12.62 16.20 19.75 23.17 28.03

YEAR
AGE (yr)
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Table 6. continued. 
 
(B) 
 

1 2 3 4 5 6 7 8 9+
1966 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1967 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1968 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1969 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1970 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1971 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1972 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1973 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.24
1974 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.61
1975 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.61
1976 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.61
1977 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.61
1978 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.61
1979 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.91
1980 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.91
1981 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.91
1982 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.91
1983 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.91
1984 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.97
1985 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.97
1986 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.97
1987 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.97
1988 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.97
1989 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.19
1990 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.19
1991 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.19
1992 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.19
1993 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 31.19
1994 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 30.44
1995 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 30.44
1996 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 30.44
1997 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 30.44
1998 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 30.44
1999 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.74
2000 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.74
2001 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.74
2002 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.74
2003 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.74
2004 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.68
2005 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.68
2006 2.26 4.76 7.86 11.30 14.88 18.44 21.88 25.13 29.68

YEAR
AGE (yr)
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(C) 

Mean F on
Period Age group 9+ Mean age (yr) Mean length (cm) Mean weight (kg) Mean age (yr) Mean length (cm) Mean weight (kg)

2002-2004 0.7501 9.54 115.60 28.03 9.87 117.10 29.68
1999-2003 0.7236 9.56 115.70 28.10 9.89 117.20 29.74
1994-1998 0.4981 9.82 116.87 28.86 10.15 118.30 30.44
1989-1993 0.3457 10.10 118.09 29.67 10.44 119.47 31.19
1984-1988 0.2374 10.41 119.35 30.52 10.74 120.66 31.97
1979-1983 0.2437 10.38 119.26 30.46 10.72 120.58 31.91
1974-1978 0.2826 10.26 118.77 30.13 10.60 120.11 31.61
1966-1973 0.3370 10.12 118.18 29.73 10.46 119.55 31.24

Age group 9+ equilibrium demographics
Biomass (January 1) Spawning stock biomass (May 1)
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Table 7.    Fishing mortality rates that will maintain the spawning stock biomass (SSB) 
above the respective threshold level, with the given probability.  Four distinct 
SSB threshold levels and two probability levels are provided, but other levels 
may be desired by fishery managers.  For example, if managers desire to 
maintain the SSB above the 25th percentile of observed SSB with a 95% 
probability of success, then the fishing mortality rate should not exceed 
F=0.51.  In general, a higher desired probability of success requires a more 
precautionary fishing mortality rate. 

 
 

     Probability Level
     Desired 
SSB Threshold Desired  50% 95% 
       

Minimum Observed SSB FSSB-Min 0.81 0.64 
       
Lower 10th Percentile FSSB-10% 0.70 0.55 
       
Lower 25th Percentile FSSB-25% 0.66 0.51 
       
Median   FSSB-50% 0.56 0.39 
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3. Agenda 

• Adoption of agenda 
• Appointment of rapporteurs 

 
4. Review of fisheries and highlights of research progress 

• Canada 
• Japan 
• Korea 
• Mexico 
• Chinese Taipei 
• United States 
• IATTC 
• Cook Islands 
• Other 

 
5. Review of biological studies 

• Growth models 
• Reproductive studies 
• Tagging studies 

 
November 28 (Tuesday), 0900-1700 (cont.) 
 

6. Review of fishery data used in stock assessments 
• Status of ALBWG Data Catalog 
• Review and update of catch data (Category I) 
• Review and update of catch/effort data (Category II) 
• Review and update of length-frequency data (Category III) 
• Review and update Miscellaneous fishery data (e.g., IUU fisheries) 
• Conclusions and work assignments 

 
Reception: 1730-1900 (NRIFSF) – Welcome reception with guests and friends 
 

51 



ALBWG 
 

November 29 (Wednesday), 0900-1700 
 

7. Stock Assessment Task Group (SATG) Report and Requirements 
• Review of the recommendations of  the SATG Meeting in Nanaimo 

(i.e., provide update on the ground rules set by the SATG in July 2006 
for data inputs and models that will be used in the 2006 stock 
assessment). 

 
8. Northern Committee requests regarding catch and biological reference 

points 
• Discuss how the SATG plans to address Northern Committee 

requirements on IUU catch and biological reference points. 
 

9. Workgroup session on input data used in VPA-2BOX 
• Catch-at-age matrices 
• Size data (i.e., length, weight) 
• CPUE: age-aggregated and age-specific indices of abundance 
• Conclusions and work assignments 

 
10. Workgroup session on input data used in SS2 

• Catch and size frequency data 
• CPUE indices of abundance 
• Conclusions and work assignments 

 
November 30 (Thursday), 0900-1200 
 

11. Review of VPA-2BOX requirements 
• Inputs—time series, estimates, assumptions 
• Baseline model run 
• Sensitivity analysis runs 

 
12. Review of SS2 requirements 

• Inputs—time series, estimates, assumptions 
• Baseline model run 
• Sensitivity analysis runs 

 
 1300-1700 
 

13. Small workgroup sessions to perform additional  SS2 and VPA-2BOX 
model runs and sensitivity analyses 

 
December 1 (Friday), 0900-1200  
 

14. Small workgroup sessions to perform additional  SS2 and VPA-2BOX 
model runs and sensitivity analyses 
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 1300-1700 
 

15. Review of results from work assignments/model runs 
 
Reception: Dinner at downtown Shimizu 19:00 
 
December 2 (Saturday), 0900-1400 
 

16. Review of results from work assignments (Continued) 
 

17. Workgroup session on stock projections and biological reference points 
• Refine initial conditions for projections 
• Assess ‘hypotheses’ used in projections 
• Review potential Biological Reference Points 

 
18. Workgroup session on stock projections 
 
19. Transition from the previous stock assessment (December 2004) 

• The effects of historical database corrections and updates, 1975-2003. 
• The effects of new data, 1966-74 and 2004-05. 
• The effects of employing the SS2 model (vs. VPA) 

 
December 3 (Sunday), No Meeting 
 
December 4 (Monday), 0900-1200 
 

20. Stock status conclusions 
• Comparing results from VPA-2BOX and SS2 models 
• Assess ‘current’ conditions of B and F in relation to biological 

reference points 
• Discuss projection estimates 
• Develop conservation advice 

 
21. SATG Workplan for 2007 

 
22. Administrative matters 

• Northern Committee related matters 
1. address impact on the assessment of having no data on IUU 

fishing 
2. discuss projects that can be initiated to get a handle on the 

IUU catch or fishery 
• Update National coordinators and data correspondents 
• Procedures for clearing the report 
• Time and place for next meeting 
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 1300-1700 
 
23. Report preparation - rapporteurs and others 

 
December 5 (Tuesday), 0900-1500 
 

24. Clearing of Workshop Report 
25. Adjournment 
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APPENDIX 3 
 

List of Documents 
 

ISC/06/ALBWG/01: International Scientific Committee Albacore Working Group 
Data Base Catalog – A.L. Coan 

ISC/06/ALBWG/02: Summary of the 2005 U.S. North and South Pacific Albacore 
Troll Fisheries – J. Childers and S. Aalbers 

ISC/06/ALBWG/03: North Pacific albacore catch in the U.S. longline fishery – 
J. Wetherall and A. Coan 

ISC/06/ALBWG/04: A review of Japanese albacore fisheries in the North Pacific – 
K. Uosaki and Y. Nishikaw 

ISC/06/ALBWG/05: The 2005 Canadian North Pacific albacore troll fishery – 
M. Stocker 

ISC/06/ALBWG/06: Update of catch-at-age of albacore caught by the Japanese 
fisheries in the North Pacific, 1966-2005 – K. Watanabe and K. 
Uosaki 

ISC/06/ALBWG/07: Standardization of age specific abundance index for North 
Pacific albacore caught by the Japanese large and small longline 
fisheries, 1966-2005: Improvement of general liner model – K. 
Watanabe and K. Uosaki 

ISC/06/ALBWG/08: Age specific abundance index for albacore caught by the 
Japanese pole-and-line fishery, 1972-2005 – K. Uosaki  

ISC/06/ALBWG/09: Critical evaluation of important time series associated with 
albacore fisheries (United States, Canada, and Mexico) of  the 
eastern North Pacific Ocean – J.D. McDaniel, P.R. Crone, and 
E. Dorval 

ISC/06/ALBWG/10: Summary on archival tagging for North Pacific albacore, 2005-
2006 – K. Uosaki 

ISC/06/ALBWG/11: Considerations in extreme depletion of abundance indices for 
North Pacific albacore from the Japanese longline fishery 
observed in 2003-2004 – K. Watanabe, K. Uosaki and Yukio 
Takeuchi 

ISC/06/ALBWG/12: Report of 2006 research cruise by R/V Shoyo-maru for albacore 
in the north-western Pacific – H. Saito, T. Tanabe,  
S. Koyama and K. Uosaki 

ISC/06/ALBWG/13: Classification of horizontal habitats of North Pacific albacore to 
derive abundance index from considering temporal fluctuations 
in catch per unit effort and effort, and their geographic 
distributions – K. Watanabe and K. Uosaki 

ISC/06/ALBWG/14: Revised practical solutions of application issues of length-
weight relationship for the North Pacific albacore with respect 
to the stock assessment. – K. Watanabe, K. Uosaki,  
T. Kokubo, P. Crone, A. Coan and C.-C. Hsu 

ISC/06/ALBWG/15: Preliminary research concerning biological reference points 
associated with North Pacific albacore population dynamics and 
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fisheries – R.J. Conser, P.R. Crone, S. Kohin, K. Uosaki, 
M. Ogura,and Y. Takeuchi 

ISC/06/ALBWG/16: Summary report on software for North Pacific albacore stock 
assessment – R. Conser and Y. Takeuchi 

ISC/06/ALBWG/17: Biological reference points and stock projections for North 
Pacific albacore – R. Conser, P. Crone and Y. Takeeuchi 

ISC/06/ALBWG/18: Population analysis of North Pacific albacore based on a length-
based, age-structured model: Stock Synthesis 2 – P.R. Crone, 
K.R. Piner, Y. Takeuchi, K. Uosaki, R.J. Conser, E. Dorval, K. 
Watanabe, and J.D. McDaniel 

ISC/06/ALBWG/19: Population analysis of North Pacific albacore based on an age-
structured model: VPA-2BOX – K. Uosaki, E. Dorval, K. 
Watanabe, P.R. Crone, Y. Takeuchi, J.M. McDaniel, 
R.J. Conser, and K.R. Piner 
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APPENDIX 4 
 

Report of the ISC Albacore Working Group 
Stock Assessment Task Group Meeting 

 
Fisheries and Oceans Canada 

Pacific Biological Station 
Nanaimo, B.C. Canada 

13-17 July 2006 
 
1.0 Introduction 
During the Meeting of the International Scientific Committee’s Albacore Working Group 
(ISC-ALBWG) held in La Jolla, CA from November 28-December 2, 2005, it was 
recommended that the newly formed Stock Assessment Task Group (SATG) meet in July 
2006 to: 

• review and prepare important data sources applicable to the formal assessment 
meeting to be held in Shimizu, Japan in November/December 2006; 

• make decisions regarding model parameterization for both the VPA-2BOX and 
SS2 modeling efforts; and 

• begin development of preliminary ‘base case’ models (VPA-2BOX and SS2) that 
will be presented in Shimizu in November/December 2006, and 
outline important model diagnostics to be considered in reviews of assessments. 

 
The SATG Meeting was convened at the Pacific Biological Station in Nanaimo, B.C. on 
July 13, 2005.   M. Stocker, Meeting chair, opened the 5-day Meeting and welcomed 
scientists from Chinese Taipei, Japan, and the USA (Attachment 1).  Five working 
documents were presented (Attachment 2).  The draft agenda was reviewed and adopted 
with minor modification (Attachment 3). 
 
Table 1 provides an update of north Pacific albacore catches (in mt) by fisheries (1952-
2005).  
 
2.0 Data review -  Eastern Pacific Ocean (EPO) fisheries: (a) catch data; (b) size-
/age-distribution data; and (c) CPUE data 
P. Crone outlined important topics that should be addressed when conducting a review of 
input data for inclusion in north Pacific albacore stock assessment models.  Data 
‘review,’ including preparation should be conducted for both the backward-simulation 
model (VPA-2BOX) and a forward-simulation model (SS2). The primary goal of this 
‘intersessional’ Meeting is to make progress toward: (1) identifying ‘strengths and 
weaknesses’ of fishery-based data used in the models; and (2) ‘re-structuring’ fisheries 
(both spatially and temporally) within SS2 based on similarities/differences between the 
fleets, in terms of catches, sizes of fish landed, and fishing success (CPUE).  Ultimately, 
substantial time demands are required to prepare the overall input data files for each of 
the modeling efforts.  In general, EPO fisheries contribute roughly 25% to the total 
annual catch of albacore in the North Pacific Ocean, i.e., in any given year, WPO 
fisheries contribute approximately 75% to the total landings (see below).  In this context, 
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it was noted that review topics should also reflect the preponderance of fishery data from 
WPO fleets and further, recognize that these data sources are likely the most influential in 
the overall population models—keeping in mind that the EPO-based USA troll fishery 
also provides important sample data in the North Pacific Ocean-wide model.  
 
It was recommended that the overall review be structured on the basis of a ‘fishery/data 
source/model’ outline.  Thus, in the EPO there would be: (1) three fisheries 
(USA/Canada troll, USA longline, and miscellaneous EPO fisheries); (2) three types 
(sources) of data (catch, catch/effort, and size (length, weight, etc.); and (3) two models 
(VPA-2BOX and SS2).  Further, in efforts to develop a population model there are 
largely three primary ‘tiers’ of data, e.g., for the EPO fisheries: (1) ‘raw’ (electronic) 
data—catch records from PacFIN and WFOA, logbook data from commercial fleets (troll 
and longline), and size data from commercial fleets (troll and longline); and (2) initial 
phase, ‘summarized’ data (e.g., age-slicing matrices, particular growth-based models, 
GLMs for CPUE indices, etc.); and finally, (3) final phase, ‘input’ data that are included 
in the population model (e.g., weight-at-age, maturity, and mean length-distribution time 
series). 
 
Also, a number of related (ongoing) data preparation issues were briefly addressed, 
including ‘length-to-age’ conversion techniques, ‘quarter vs. annual’ time steps, 
appropriate growth models, etc.  It was concluded that considerable coordination will be 
needed following this data ‘review’ Meeting to assemble each of the input data files, 
given the objective of preparing base case configurations (both VPA-2BOX and SS2) 
before arriving in Shimizu later this year. 
 
M. Stocker presented an update of the Canada troll fishery.  The rationale for 
incorporating (raw) logbook data from the Canada fishery with analogous data from the 
USA troll fishery for purposes of standardizing in general linear models (GLMs) was 
discussed. 
 
P. Crone presented a review of the USA fisheries.  The usefulness of developing a 
standardized CPUE index from the relatively minor USA longline fishery was discussed.  
It was noted that CPUE indices developed from both the USA troll and longline fisheries 
should receive further research attention when time permits, i.e., likely during a year 
when no formal assessment is scheduled.  Size and logbook data from the troll fishery 
prior to 1961 should not be used in population models, given concerns regarding the 
representativeness of this sample information.   
 
3.0 Data review - Western Pacific Ocean (WPO) fisheries: (a) catch data; (b) size-
/age-distribution data; and (c) CPUE data 
 
K. Uosaki presented a review of the Japanese fisheries.  Pole-and-line catch/effort data in 
the Working Group’s Database Catalog are recorded in successful days fished for the 
period 1955–71.  Following 1971, the data are recorded  in number of poles, i.e., related 
data exist to convert the effort statistics from 1955-70 to number of poles.  
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For the longline fleets, hooks-per-basket were used to standardize CPUE from 1975 to 
present.  Prior to 1975, hooks-per-basket information does not exist, which likely 
precludes extending this index back earlier than  the mid-1970s.  It is important to note 
that size data from the longline fisheries prior to 1965 should not be used until this 
information receives further scrutiny, given current concerns regarding the 
representativeness of these data.  Thus, given the magnitude of this fishery in the North 
Pacific Ocean it is not recommended that a population model extend back further than 
1966. 
 
H. H. Lee presented a summary of the Chinese-Taipei distant-water longline fishery in 
the North Pacific Ocean, along with a CPUE-related analysis. This large-scale longline 
fishery has been active in the Pacific Ocean since the late 1960s, with most vessels 
targeting albacore in the South Pacific Ocean and since 1995, some vessels (seasonally) 
targeting albacore in the North Pacific Ocean.  
 
The primary objective of the CPUE study was to generate representative indices of 
relative abundance for the Chinese-Taipei longline fleet operating from 1995-04; this 
index is intended to be incorporated in future assessment models applicable to this 
species.  The SATG agreed that the best available age-aggregated CPUE index from the 
study should be considered for inclusion all future assessment models. 
 
4.0 Assessment-related decisions for the upcoming assessment 
 
The SATG agreed that each of the topics below require resolution (to some degree) in 
order to meet the objectives of the upcoming assessment-based meeting in Shimizu 
(November 28 – December 5, 2006).  Each topic lists a number of options that were 
discussed by the SATG, with those in bold-faced type representing the best option to use 
in the upcoming assessment.. 
 

(1) Length of the time period modeled in both the VPA-2BOX and SS2 
models: 
a. 1975-2005 – status quo. 
b. 1952-2005. 
c. 1961-2005. 
d. 1966-2005. 
Note: Given concerns above regarding Japan data prior to the mid-1960s, 
it was agreed that, where possible, particular time series should be 
extended back to 1966. 

 
(2) Weight-length (W-L) relationships to be used (externally and internally) in 

assessment models (VPA-2BOX and SS2): 
a. Suda and Warashina (1961) equation – status quo. 
b. Watanabe et al. (2006) equation(s). 
c. Situation-specific equations: 
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i. Use ‘Jan 1-’ and ‘SSB-specific’ W-L relationships if the SS2 
model can accommodate multiple W-L relationships; otherwise 
use ‘Jan 1’ W-L for both the VPA and SS2 models. 
ii. Use quarter/area-specific W-L relationships to convert 

catch data collected in weight to catch estimates in number. 
Note: The SATG agreed that ‘i’ will likely result in a single (‘Jan 1’) W-L 
equation be used to determine biomass estimates within the model (i.e., 
SS2 can accommodate a single W-L equation). Further, concerning ‘ii,’ it 
was agreed that analysts should apply multiple W-L equations in a 
meaningful manner that will likely be fishery-specific.  Finally, it was 
agreed that all new W-L equations that are applied in anyway to either of 
the two models (VPA-2BOX and SS2) must come from the suite of 
alternative relationships presented in Watanabe et al. (2006).   

 
(3) Software to be used for producing projection-related estimates for both the 

VPA-2BOX and SS2 models: 
a. Conser and Crone (NPALB/02/05) – status quo. 
b. Ichinokawa’s projection software used for Pacific bluefin tuna. 
c. PRO-2BOX – VPA. 
d. SS2 (internal) projection – SS2. 

 
(4) Calculation of ‘current F’ and ‘current selectivity’ from assessment model 

results (used for both projections and reference point estimation), which 
will inherently influence the characterization of the current ‘status of the 
stock’: 
a. Average F estimates from terminal year; average selectivity (geometric 

mean) algorithms used in previous assessment – status quo. 
b. Calculate ‘current selectivity’ and ‘current F’ as follows: drop 

2005; average 2002-04 (geometric mean); start projections on 
January 1, 2005; replace R2005; project known catch for 2005; 
project constant F for 2006, and beyond.  Avoid using total B in 
current status discussion; instead use ‘exploited’ B, SSB, etc.  
Consider using ratios of F in management discussion (e.g., Fy 
relative F1966, Fy relative FMSY_PROXY). 

 
(5) Use of tagging results as auxiliary data for abundance (or potentially, F) 

estimation (1971-89), i.e., not for parameterizing movement: 
a. Do not incorporate tagging data into the assessment model – status 

quo. 
b. Filter historical tagging data as suggested by Takeuchi and Ichinokawa 

(NPALB/04/15) and use as abundance index in the modeling. 
c. Do not use the tagging data this time (except qualitatively); 

consider for use in the next stock assessment. 
 

(6) Index of abundance from the Chinese-Taipei longline fishery: 
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a. Do not use the newly available Chinese-Taipei CPUE data to develop 
an index of abundance – status quo. 

b. Use the CPUE data in a GLM analysis to develop an index as 
suggested by H. H. Lee’s presentation to the Task Group, 
including: update with 2005 data (if possible); consider the 
relevance of a ‘year-area’ interaction factor; use GLM with a 
‘species composition’ factor or with a ‘hooks-per-basket’ factor—
if the latter is used, the index values for 2001 and 2003 should be 
considered missing values.  

  
(7) Use of CPUE data from the from the Japanese small-vessel longline 

fishery (ISC –ALBWG Task Group06/04): 
a. Use only the JLL large-vessel CPUE to index abundance – status quo. 
b. Incorporate both large- and small-vessel CPUE data into the 

standardized JLL index(s) of abundance and modify the status 
quo GLM analysis as follows: 
i. Consider interactions such as year-area, year-month, etc. to 

the GLM. 
ii. Sub-divide the previously-used large EPO Areas 10 and 12 into 

smaller areas in order to better reflect the shifts in JLL effort 
within the EPO. 

iii. Compare results of:  (1) separate GLM’s for the periods 1966-
93 and 1994-2005; and  (2) a single GLM over the entire 
period (1966-2005). Select one of these two options for use in 
the assessment models. 

 
(8) SS2 model development: 

a. There is no status quo, given the SS2 model has not been used in any 
previous formal assessments. 

b. Develop an SS2 configuration that (at least initially) is 
parsimonious and facilitates comparison with the assessment 
results from the previous stock assessment, as well as the new VPA 
model results that will serve as the base case model in Shimizu 
(November/December 2006. 
i. In the development of a ‘single’ catch-at-age matrix from 

multiple (fishery-based) matrices (i.e., the VPA model), attempt 
to use similar fishery definitions as defined in the SS2 model, 
i.e., a base case model that is characterized by the newly-
defined ‘15 fishery’ spatial structure, see (10) and Table 2—this 
will facilitate identifying the causal effects when results differ 
between the two models. Finally, it was noted that this 
suggestion is applicable to some fisheries, but not for others, 
given the manner in which input data are prepared/treated 
currently for the two models. 

ii. Where possible, develop CPUE indices for each of the newly-
defined fisheries in a manner that allows for comparison to 
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past assessment models.  Again, it was noted that this 
suggestion is applicable to some fisheries, but not for others, 
given the manner in which input data are prepared/treated 
currently in the two modeling approaches. 

iii. Initially, use annual CPUE indices for all fisheries to avoid 
‘seasonality’ issues with catchability (q); check consistency of 
selectivity over seasons within a year; and finally, where 
applicable, accommodate ‘seasonality’ for fisheries (based on 
patterns observed in q or selectivity). 

iv. Maximum age should be no more than age 12, given the 
current growth suppositions are not considered realistic 
beyond age 12. 

Note: The SATG noted that numerous other issues related to 
parameterization of the SS2 model will require further discussion as the 
development of the alternative model progresses in the future. In this 
context, it was agreed that assessment analysts strive to meet (b) above in 
initial base case configurations. Finally, see also (9). 

 
(9) Fishery definitions in the SS2 model: 

a. There is no status quo per se in that SS2 has not been used in any 
previous formal assessments; however, previous ‘forward-simulation’ 
models developed for this species (MULTIFAN-CL or MF-CL) 
presented a preliminary ‘23 fishery’ spatial structure. 

b. Review the 23 fisheries, i.e., examine similarities/differences in 
sample data collected from these fisheries, including both size and 
CPUE data, then  re-define fisheries: 
i. Retain MF-CL fisheries 1. 

ii. Retain MF-CL fishery 2 and estimate selectivity and 
catchability based on available size-distribution and CPUE 
data from this longline fishery. 

iii. Retain MF-CL fishery 3 and link selectivity and catchability to 
fishery 1 (USA/Canada Troll).   

iv. Reduce the number of Japan pole-and-line fisheries from 5 to 
2 by: combining MF-CL fisheries 4 and 5; and MF-CL 
fisheries 6, 7, and 8. 

v. Reduce the number Japan ‘large’ longline fisheries from  6 to 
3 by: combining MF-CL fisheries 9, 13, and 14; combining 
MF-CL fisheries 11 and 12; and retaining MF-CL fishery 10. 

vi. Reduce the number Japan ‘small’ longline fisheries from 4 to 3 
by: combining MF-CL fisheries 16, 18, and 19; and retaining 
MF-CL fisheries 15 and 17. 

vii. Retain MF-CL fisheries 20, 21, and 23. 
viii. Retain MF-CL fishery 22 (Chinese Taipei, Korea, and Others) 

and link its selectivity to the newly created Japan longline 
fishery 11/12. 
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Note: In summary, the spatial structure (fishery definition say) to be used 
in a forward-simulation, length-based/age-structured model (e.g., SS2) is 
best characterized by a ‘15 fishery’ definition, which is a reduction from 
the ’23 fishery’ structure defined in earlier configurations (see Table 2). 

 
(10) Work schedule: August – November 2006 

The following table presents a general timeline for completing work 
assignments related to the upcoming assessment in November/December 
2006.  The table presents assignments (‘what’), parties responsible 
(‘who’), and deadlines (‘when’)work that shoulconcerning what 
assignments, who will In order to successfully complete the construction 
of population models (VPA-2BOX and SS2) for the 2006 albacore 
assessment the Group concluded that the following work needs to be 
completed in a timely fashion: 

 
What Who When? 
Document  all changes to 
catch-at-age estimates and 
CPUE indices 

VPA Task Group By ISC ALBWG Meeting 
at end of November 2006 

Effects of database and 
model changes on the 
results from the previous 
stock assessment 

Modeling Task Groups By ISC ALBWG Meeting 
at end of November 2006 

Rerun W-L analysis based 
on revised US data 

K. Watanabe August 1, 2006 

Data presented by Japan on 
length diagrams for pole 
and line and longline 
fisheries be either archived 
on the FTP site 

K. Uosaki By ISC ALBWG Meeting 
at end of November 2006 

Prepare LF plots by quarter 
for new fisheries definitions 

SS2 Task Group By ISC ALBWG Meeting 
at end of November 2006 

Develop abundance index 
from tagging data (not use 
in this coming 2006 
assessment) 

Japan By ISC ALBWG Meeting 
at end of November 2006 

SS2 model parameterization 
issues: 
1) Assign quarter when 
smallest fish enter fishery 
2) Estimate or fix growth 
3) S-R relationship: 
steepness, variance, etc. 
4) Develop length 
frequencies for the new 
fishery definitions 

SS2 Task Group By ISC ALBWG Meeting 
at end of November 2006 
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Develop age-aggregated 
and age-specific (where 
possible) CPUE indices for 
new fishery definitions: 
1) USA/Can TL, 2) USA 
LL, 3) Japan PL, 4) Japan 
LL, 5) Chinese-Taipei LL 

US, Japan, Chinese-Taipei September 2006 

Develop catch-at-age 
matrices (where possible) 
for new fishery definitions: 
1)US/Can troll, 2) US LL, 
3) Japan PL, 4) Japan LL, 
5) Chinese-Taipei LL 

US, Japan, Chinese-Taipei September 2006 

Baseline VPA VPA Task Group By ISC ALBWG Meeting 
at end of November 2006 

Baseline SS2 SS2 Task Group By ISC ALBWG Meeting 
at end of November 2006 
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Table 1.  

JAPAN KOREA MEXICO
PURSE GILL LONG POLE PURSE UNSP. GILL LONG UNSP.
SEINE NET LINE & LINE SEINE GEAR NET LINE GEAR

1952 71 26,687 41,787 154 237
1953 5 27,777 32,921 38 132
1954 20,958 28,069 23 38
1955 16,277 24,236 8 136
1956 17 14,341 42,810 57
1957 8 21,053 49,500 83 151
1958 74 18,432 22,175 8 124
1959 212 15,802 14,252 67
1960 5 136 17,369 25,156 76
1961 4 17,437 18,639 7 268 0
1962 1 15,764 8,729 53 191 0
1963 5 13,464 26,420 59 218 0
1964 3 15,458 23,858 128 319 0
1965 15 13,701 41,491 11 121 0
1966 44 25,050 22,830 111 585 0
1967 161 28,869 30,481 89 520
1968 1,028 23,961 16,597 267 1,109
1969 1,365 18,006 31,912 521 935 0
1970 390 16,283 24,263 317 456 0
1971 1,746 11,524 52,957 902 308 0
1972 3,921 1 13,043 60,569 277 623 100
1973 1,400 39 16,795 68,767 1,353 495 0
1974 1,331 224 13,409 73,564 161 879 1
1975 111 166 10,318 52,152 159 228 2,463 1
1976 278 1,070 15,825 85,336 1,109 272 859 36
1977 53 688 15,696 31,934 669 355 792 0
1978 23 4,029 13,023 59,877 1,115 2,078 228 1
1979 521 2,856 14,215 44,662 125 1,126 0 259 1
1980 212 2,986 14,689 46,742 329 1,179 6 597 31
1981 200 10,348 17,922 27,426 252 663 16 459 8
1982 104 12,511 16,767 29,614 561 440 113 387 7
1983 225 6,852 15,097 21,098 350 118 233 454 33
1984 50 8,988 15,060 26,013 3,380 511 516 136 113
1985 56 11,204 14,351 20,714 1,533 305 576 291 49
1986 30 7,813 12,928 16,096 1,542 626 726 241 3
1987 104 6,698 14,702 19,082 1,205 155 817 549 7
1988 155 9,074 14,731 6,216 1,208 134 1,016 409 15
1989 140 7,437 13,104 8,629 2,521 393 1,023 150 2
1990 302 6,064 15,789 8,532 1,995 249 1,016 6 2
1991 139 3,401 17,046 7,103 2,652 392 852 3 2
1992 363 2,721 19,049 13,888 4,104 1,527 271 (15) 10
1993 494 287 29,966 12,797 2,889 867 (32) 11
1994 1,998 263 29,600 26,389 2,026 799 (45) 6
1995 1,720 282 29,075 20,981 1,177 856 81 440 5
1996 3,591 116 32,493 20,272 581 815 117 333 21
1997 2,433 359 38,950 32,238 1,068 1,585 123 319 53
1998 4,188 206 35,813 22,926 1,554 1,190 88 (288) 8
1999 2,641 289 33,365 50,369 6,872 891 127 107 23
2000 4,465 67 30,046 21,549 2,408 645 171 414 79
2001 4,985 117 28,818 29,430 974 416 96 82 22
2002 5,022 332 23,641 48,454 3,303 787 135 (113) 28
2003 6,735 126 20,918 36,114 627 922 106 (0) (144) 29
2004 (7,842) 61 17,549 32,255 7200 (772) (65) (0) (68) (106)
2005 (4,810) (61) (17,549) (16,883) (859) (772) (65) (0) (520) (0)

1

North Pacific albacore catches (in metric tons) by fisheries, 1952-20051. Blank indicates no effort. -- 
indicates data not available.  0 indicates less than 1 metric ton. Provisional estimates in (). 

TROLL

Data are from the 1st ISC Albacore Working Group, November 28 - December 2, 2005 except as noted.

YEAR
CANADA
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TAIWAN U.S.

GILL LONG POLE GILL LONG PURSE UNSP. LONG
NET LINE2 & LINE NET LINE SEINE GEAR LINE3

1952 46 1,373 23,843 94,198
1953 23 171 15,740 76,807
1954 13 147 12,246 61,494
1955 9 577 13,264 54,507
1956 6 482 18,751 76,464
1957 4 304 21,165 92,268
1958 7 48 14,855 55,723
1959 5 0 20,990 0 51,328
1960 4 557 20,100 0 63,403
1961 2,837 5 1,355 12,055 1 52,608
1962 1,085 7 1,681 19,752 1 47,264
1963 2,432 7 1,161 25,140 0 68,906
1964 3,411 4 824 18,388 0 62,393
1965 417 3 731 16,542 0 73,032
1966 1,600 8 588 15,333 1 66,150
1967 330 4,113 12 707 17,814 0 83,096
1968 216 4,906 11 951 20,434 0 69,480
1969 65 2,996 14 358 18,827 0 74,999
1970 34 4,416 9 822 21,032 0 68,022
1971 20 2,071 11 1,175 20,526 0 91,240
1972 187 3,750 8 637 23,600 0 106,717
1973 --  2,236 14 84 15,653 0 106,836
1974 486 4,777 9 94 20,178 0 115,113
1975 1,240 3,243 33 640 18,932 10 89,696
1976 686 2,700 23 713 15,905 4 124,816
1977 572 1,497 37 537 9,969 0 62,799
1978 6 950 54 810 16,613 15 98,822
1979 81 303 --  74 6,781 0 71,004
1980 --  249 382 --  168 7,556 0 75,126
1981 --  143 748 25 195 12,637 0 71,042
1982 --  38 425 105 257 6,609 21 67,960
1983 --  8 607 6 87 9,359 0 54,527
1984 --  --  1,030 2 3,728 1,427 9,304 0 70,258
1985 --  --  1,498 2 0 1,176 6,415 0 58,170
1986 --  --  432 3 196 4,708 0 45,344
1987 2,514 --  158 5 150 74 2,766 0 48,986
1988 7,389 --  598 15 308 64 4,212 10 45,554
1989 8,350 40 54 4 249 160 1,860 23 44,140
1990 16,701 4 115 29 177 71 24 2,603 4 53,683
1991 3,398 12 0 17 313 0 6 1,845 71 37,253
1992 7,866 --  0 0 337 0 2 4,572 72 (54,796)
1993 5 0 0 440 25 6,254 0 (54,067)
1994 83 0 38 546 106 10,978 213 158 (73,248)
1995 4,280 80 52 883 102 8,045 1 137 68,197
1996 7,596 24 83 1,187 11 88 16,938 0 1,735 505 86,506
1997 9,119 73 60 1,652 2 1,018 14,252 1 2,824 404 106,533
1998 8,617 79 80 1,120 33 1,208 14,410 2 5,871 286 (97,967)
1999 8,186 60 149 1,540 48 3,621 10,060 1 6,307 261 124,917
2000 8,842 69 55 940 4 1,798 9,645 3 3,654 490 85,343
2001 8,684 139 94 1,295 51 1,635 11,210 0 1,471 127 89,647
2002 7,965 381 30 525 4 2,357 10,387 700 (127) (104,292)
2003 7,166 59 16 524 44 2,214 14,102 0 (2,400) (127) (92,374)
2004 (4,988) (126) (12) (356) (1) (1,506) (13,432) (0) (2,400) (127) (88,867)
2005 (4,687) (66) (20) (277) (2) (1,719) (9,122) (0) (2,400) (127) (59,939)

2

3

Catches for 2000-2004 contain estimates of offshore longline catches from vessels landing at domestic 
ports

Other longline catches from vessels flying flags of convenience being called back to Taiwan.  The catches 
may be duplicated in Taiwan longline catches (November 2005).

TROLL

Table 1.  Continued

GRAND 
TOTALYEAR

SPORT  TROLL

OTHERS
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Table 2. Independent old and new fisheries definitions used in the SS2 model 2006 
 
 

MODEL SCENARIO FISHERY FISHERY DESCRIPTIONS FISHERY BOUNDARIES CATCH DATA BIOLOGICAL DATA EFFORT DATA ASSUMPTIONS
23 Fisheries 1 USA/Canada troll 0-55°N latitude by 120°W-180° longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery

'Old' fishery definitions 2 USA longline 0-55°N latitude by 120°W-180° longitude Yes (1975-05) Yes (1994-05) Yes (1991-05) - Std. Major Fishery
3 EPO miscellaneous 0-55°N latitude by 120°W-180° longitude Major Fishery - similar to Major Fishery 1

USA pole-and-line Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1
USA purse seine Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1
USA gill net Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1
USA recreational Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1
USA unspecified Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1
Mexico unspecified Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1
Others troll Yes (1975-05) No No Minor Fishery - similar to Major Fishery 1

4 Japan pole-and-line 30-35°N latitude by 130-140°E longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
5 Japan pole-and-line 25-30°N latitude by 130-150°E longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
6 Japan pole-and-line 30-35°N latitude by 140-150°E longitude and 25-35°N latitude by 150-160°E longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
7 Japan pole-and-line 35-45°N latitude by 140-160°E longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
8 Japan pole-and-line 25-45°N latitude by 160°E-180° longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
9 Japan longline-large (distant-water/offshore) 30-40°N latitude by 140°E-180° longitude and 25-30°N latitude by 150°E -180° longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery

10 Japan longline-large (distant-water/offshore) 25-40°N latitude by 120°W-180° longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
11 Japan longline-large (distant-water/offshore) 10-25°N latitude by 120°E-180° longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
12 Japan longline-large (distant-water/offshore) 10-25°N latitude by 120°W-180° longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
13 Japan longline-large (distant-water/offshore) 25-35°N latitude by 120-140°E longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
14 Japan longline-large (distant-water/offshore) 25-30°N latitude by 140-150°E longitude Yes (1975-05) Yes (1975-05) Yes (1975-05) - Std. Major Fishery
15 Japan longline -small (Fisheries 16-19) - 1975-93 10-35°N latitude by 120-160°E longitude and 35-40°N latitude by 140-160°E longitude Yes (1975-93) No No Major Fishery
16 Japan longline -small (coastal-misc.) - 1994-03 30-40°N latitude by 140-160°E longitude and 25-30°N latitude by 150-160°E longitude Yes (1994-05) Yes (1994-05) Yes (1994-05) - Nom. Major Fishery
17 Japan longline -small (coastal-misc.) - 1994-03 10-25°N latitude by 120-160°E longitude Yes (1994-05) Yes (1994-05) Yes (1994-05) - Nom. Major Fishery
18 Japan longline -small (coastal-misc.) - 1994-03 25-35°N latitude by 120-140°E longitude Yes (1994-05) Yes (1994-05) Yes (1994-05) - Nom. Major Fishery
19 Japan longline -small (coastal-misc.) - 1994-03 25-30°N latitude by 140-150°E longitude Yes (1994-05) Yes (1994-05) Yes (1994-05) - Nom. Major Fishery
20 Japan gill net 0-55°N latitude by 120°E-180° longitude Yes (1975-05) Yes (1990-91) No Major Fishery
21 Japan miscellaneous 0-55°N latitude by 120°E-180° longitude Major Fishery - similar to Major Fishery 7 and 20

Japan purse seine Yes (1975-05) No No Minor Fishery - similar to Major Fishery 7 and 20
Japan troll Yes (1975-05) No No Minor Fishery - similar to Major Fishery 7 and 20
Japan unspecified Yes (1975-05) No No Minor Fishery - similar to Major Fishery 7 and 20

22 Taiwan, Korea, and Others longline 0-55°N latitude by 120°E-180° longitude Yes (1975-05) No No Major Fishery - similar to Major Fishery 2 and 12
23 Taiwan and Korea gill net 0-55°N latitude by 120°E-180° longitude Yes (1980-92) No No Major Fishery - similar to Major Fishery 20

15 Fisheries 1 USA/Canada troll 0-55°N latitude by 120°W-180° longitude - Old Fishery 1 Yes (1966-05) Yes (1966-05) Yes (1966-05) - Std. Major Fishery
'New' fishery definitions 2 USA longline 0-55°N latitude by 120°W-180° longitude - Old Fishery 2 Yes (1966-05) Yes (1994-05) Yes (1991-05) - Std. Major Fishery

3 EPO miscellaneous 0-55°N latitude by 120°W-180° longitude - Old Fishery 3 Major Fishery - similar to Major Fishery 1
USA pole-and-line Yes (1966-05) No No Minor Fishery
USA purse seine Yes (1966-05) No No Minor Fishery
USA gill net Yes (1966-05) No No Minor Fishery
USA recreational Yes (1966-05) No No Minor Fishery
USA unspecified Yes (1966-05) No No Minor Fishery
Mexico unspecified Yes (1966-05) No No Minor Fishery
Others troll Yes (1966-05) No No Minor Fishery

4 Japan pole-and-line 25-35°N latitude by 130-140°E longitude / 25-30°N latitude by 140-150°E longitude- Old Fisheries 4 and 5 Yes (1966-05) Yes (1966-05) Yes (1966-05) - Std. Major Fishery
5 Japan pole-and-line 30-45°N latitude by 140-150°E longitude / 25-45°N latitude by 150°E-180° longitude- Old Fisheries 4 and 5 - Old Fisheries 6, 7, and 8 Yes (1966-05) Yes (1966-05) Yes (1966-05) - Std. Major Fishery
6 Japan longline-large (distant-water/offshore) 25-40°N latitude by 120°W-180° longitude - Old Fishery 10 Yes (1966-05) Yes (1966-05) Yes (1966-05) - Std. Major Fishery
7 Japan longline-large (distant-water/offshore) 10-25°N latitude by 120°E-120°W longitude - Old Fisheries 11 and 12 Yes (1966-05) Yes (1966-05) Yes (1966-05) - Std. Major Fishery
8 Japan longline-large (distant-water/offshore) 25-40°N latitude by 120°E-180° longitude - Old Fisheries 9, 13, and 14 Yes (1966-05) Yes (1966-05) Yes (1966-05) - Std. Major Fishery
9 Japan longline -small (Fisheries 10-11) - 1966-93 10-40°N latitude by 120-160°E longitude - Old Fishery 15 Yes (1966-93) No No Major Fishery

10 Japan longline -small (coastal-misc.) - 1994-05 25-40°N latitude by 120-160°E longitude - Old Fisheries 16, 18, and 19 Yes (1994-05) Yes (1994-05) Yes (1994-05) - Nom. Major Fishery
11 Japan longline -small (coastal-misc.) - 1994-05 10-25°N latitude by 120-160°E longitude - Old Fishery 17 Yes (1994-05) Yes (1994-05) Yes (1994-05) - Nom. Major Fishery
12 Japan gill net 0-55°N latitude by 120°E-180° longitude - Old Fishery 20 Yes (1975-05) Yes (1990-91) No Major Fishery
13 Japan miscellaneous 0-55°N latitude by 120°E-180° longitude - Old Fishery 21 Major Fishery

Japan purse seine Yes (1966-05) No No Minor Fishery
Japan troll Yes (1966-05) No No Minor Fishery
Japan unspecified Yes (1966-05) No No Minor Fishery

14 Taiwan, Korea, and Others longline 0-55°N latitude by 120°E-180° longitude - Old Fishery 22 (for selectivity issues, link to New Fishery 7 ) Yes (1966-05) No Yes (1995-05) - Std. Major Fishery - similar to Major Fishery 7 and 2
15 Taiwan gill net 0-55°N latitude by 120°E-180° longitude - Old Fishery 23 Yes (1987-92) Yes (1988-90) No Major Fishery

Korea gill net Yes (1980-92) No No Minor Fishery - similar to Major Fishery 15  
 

67 



ALBWG 
 

   

Figure 1. Independent Fisheries defined in the SS2 model (2006). Eastern Pacific Ocean-based (EPO) Fisheries include: (1) 
) Japan 

 
USA/Canada troll; (2) USA longline; and (3) EPO miscellaneous. Western Pacific Ocean-based (EPO) Fisheries include: (4-5
pole-and-line; (6-8) Japan ‘large’ (offshore) longline; (9-11) Japan ‘small’ (coastal) longline, with Fishery 9 defined as a temporal 
stratification of Fisheries 10-11, i.e., within the same spatial boundaries, Fishery 9 spanned from 1966-93 and Fisheries 10-11 from 
1994-present; (12) Japan gill net; (13) Japan miscellaneous; (14) Chinese Taipei, S. Korea, and ‘Others’ longline; and (15) Chinese 
Taipei and S. Korea gill net.
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ATTACHMENT 3. Meeting Agenda 
 

STOCK ASSESSMENT TASK GROUP  MEETING OF THE INTERNATIONAL 
SCIENTIFIC COMMITTEE-ALBACORE WORKING GROUP (2006) 

 
July 13-17, 2006 

Nanaimo, British Columbia, Canada 
 

Agenda 
 

Objectives: 
• Data preparation work for the assessment meeting in November/December 2006 
• Making decisions about model parameterization for the VPA-2Box and SS2 

assessment models 
• Conduct preliminary base case VPA-2Box and SS2 assessments 
• Provide sufficient model diagnostics for review at the November 28-December 5, 

2006 meeting 
 

 Opening 
• Welcome 
• Orientation 
• Approval of Agenda 

 
 Data review: Eastern Pacific Ocean (EPO) fisheries 

• Surface fisheries 
o USA 

1. Troll 
2. Miscellaneous (pole-and-line, gill net fishery, purse seine, recreational, 

unspecified) 
o Canada 

1. Troll 
o Mexico  

1. Unspecified 
• Sub-surface (longline) fisheries 

o USA 
1. Longline 

o ‘Others’ 
1. Troll (Belize, Tonga, Ecuador, etc.) 

 
 Data review: Western Pacific Ocean (WPO) fisheries 

• Surface fisheries 
o Japan 

1. Pole-and-line 
2. Gill net  
3. Miscellaneous (troll, purse seine, unspecified) 

o Korea 
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1. Gill net 
o Chinese Taipei 

1. Gill net 
 

• Sub-surface (longline) fisheries 
o Japan 

1. Longline 
a. ‘Large’ (distant-water) 
b. ‘Small’ (coastal) 

o Korea 
1. Longline 

o Chinese Taipei 
1. Longline 

o  “Others” 
1. Longline (believed to be mostly Chinese Taipei) 

 
 Preliminary baseline model development: considerations 

• Work that should be completed prior to the next ISC-ALBWG Meeting, including, 
preparing both the SS2 and VPA-2BOX baseline models and decisions concerning 
how best to identify a preferred model scenario for providing management-related 
advice  

• Length of time series included in the population models, i.e., extend back prior to 
1975? 

• Parameterization of growth models ‘within’ the overall population model, including, 
maturity, weight-length, size-at-age, M? 

• Age and/or length distributions, i.e., can time series be improved further? 
•     Indices of abundance: prioritizing, age-aggregated/age-specific, annual/quarter time    
steps? 
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