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and
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INTRODUCTION

The Twelfth North Pacific Albacore Workshop was held at the National Research Institute 
of Far Seas Fisheries (NRIFSF) in Shimizu, Japan. Dr. Jun Ito, the director of the NRIFSF, 
welcomed the participants and presented the opening remarks. Dr. Ito noted the history 
and importance of the workshop series and expressed his wish for a productive meeting. 
Dr. Izadore Barrett of the Southwest Fisheries Science Center thanked Dr. Ito for hosting 
the workshop. Dr. Barrett noted there was a long history of science and friendship between 
the two laboratories that has resulted in sharing data, publications and research, and he 
looked forward to positive results from the workshop.

The workshop had 34 participants, 8 from the U.S. and 28 from Japan, including 2 
interpreters (Appendix 1). For the first time the Institute of Oceanography, National 
Taiwan University, was invited to the workshop as a member, but unfortunately could not 
provide a participant. Canada also was unable to be represented. Dr. Keisuke Okada was 
elected chairman, and Drs. Norm Bartoo, Hideki Nakano and Sachiko Tsuji served as 
rapporteurs. The draft agenda (Appendix 2) was adopted, and 19 working papers (Appendix 
3) were scheduled for review under agenda items, "Review of current fisheries and data, 
"Albacore biology, ecology and oceanography" and "Status of albacore populations".

REVIEW OF RECENT FISHERIES

Canadian Fishery

The Canadian troll fishery in 1990 was modest, with landings totaling 305 mt (Table 1). 
The few vessels participating in the fishery fished among the U.S. fleet as described in the 
U.S. fishery section.



Taiwanese Fishery

Taiwan has two albacore fisheries in the North Pacific. The longline fishery has been 
operating since 1964. The driftnet fishery was begun in the early 1980s; however, most data 
for this fishery are missing. Most recent catch data were sent to the workshop via FAX 
from Dr. H. C. Liu of the National Taiwan University, but must be verified prior to 
inclusion in the official catch statistics.

U.S. Fishery

The U.S. albacore fishery (WP-4, 5, 6 and 7) was poor in 1990. Catches totaled 2,846 mt 
and were close to the lowest on record. The bulk of the catch was taken by troll gear, with 
baitboats, gillnets, purse seine and sport gears contributing minor amounts. The fishery 
expended approximately 5,250 vessel days fishing for an aggregate average CPUb ol 36 
fish/day. The fishery developed offshore, north of Hawaii, and moved to the Pacific 
Northwest. Few fish were caught south of San Francisco. The number of vessels 
participating in the 1990 fishery was 450+, down from 2000+ in the 1970s and 900+ m the 
1980s.

The sizes of fish caught in 1990 were atypical of the U.S. catch of previous decades. 
Notably underrepresented in the composite, weighted length frequency were fish in the 52 
cm size mode, as has been the case in the last few years. Sampling of the U.S. fishery 
increased significantly in 1990 with coverage rates approaching 60%.

Japanese Fishery

Japanese albacore fisheries were reviewed in WP-17. Albacore was caught by both the 
surface fisheries, including pole-and-line, purse seine and driftnet, and the longlme fishery. 
Surface fisheries caught 2- to 5-year-old fish and the longline fishery caught fish older than 
3 years in the feeding area, north of 25N, and fish older than 5 years in the spawning area,
south of 25 N.

Total catch during the 1980s declined to 36,000-66,000 mt from the higher level of 41,000- 
104,000 mt during the 1970s. This decline reflected the decline of the pole-and-lme catch 
which was a major part of albacore yield during the 1970s.

Catch of the pole-and-line fishery dropped from a high of 85,000 mt in 1976 to 6,000 mt in 
1988 and recovered slightly to 12,500 mt in 1990. The number of vessels operating in distant 
waters also dropped to 59 in 1989 from approximately 200 in 1980. Recent declines in 
albacore wholesale prices, especially relative to prices for skipjack, resulted in a reduction 
of albacore-targeted effort by the pole-and-line fishery. Two- to 3-year-old fish appeared 
again in the 1990 and 1991 catches after several years' disappearance from catch (WP-11,
12 and 13).

Purse seine catch for 1989 was 2,521 mt, about double the catches of 1987 and 1988. Purse 
seiners accounted for 6.4% of the total Japanese albacore catch. Eighty vessels operated
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in 1989, a 10% decline from 87 vessels in 1988. No difference was observed in catches by 
fishing areas between 1988 and 1989 (WP-18).

Japanese large-mesh driftnet and squid driftnet fisheries were started in 1972 and 1978, 
respectively. The target species of the large-mesh driftnet were billfishes until about 1980, 
and then albacore thereafter. The squid driftnet fishery also takes albacore as a bycatch. 
An observer program in 1990 revealed that albacore caught by squid driftnets ranged from 
40-90 cm in fork length, comparable to the size range taken in the pole-and-line and troll 
fisheries. Total albacore catches by driftnets ranged from 6,700 to 12,500 mt in the 1980s 
and was 7,437 mt in 1989. CPUE for driftnets increased until 1981 and then stayed constant 
with declining effort (WP-15).

The longline fishery showed stable catches around 10,000 to 29,000 mt since 1952. Catches 
of albacore during the 1980s stayed in the range of 13,000 to 18,000 mt. The number of 
longliners operating in distant waters stayed constant. The number of vessels operating in 
the coastal longline fishery decreased but the catch increased, which partly reflects an 
improvement in techniques, including the use of monofilament longline. Coastal longliners 
caught albacore smaller than 60 cm in 1990 and 1991, a size class that had not been 
observed in the catch for several years (WP-12).

STATISTICS

The workshop reviewed statistics contained in the various working papers and submissions 
and updated the catch and catch-per-effort data (Tables 1 and 2).

Table 1 presents the total catch estimates by fishery. The entries in this table are the 
official albacore statistics of the cooperating countries. New additions to the catch table 
include data from Taiwan's deep-sea longline fishery and updated statistics for Japanese and 
Taiwanese driftnet fisheries. Still unavailable are complete statistics on Korean albacore 
catches, from both longline and driftnet fisheries. Additional data are also needed on 
albacore catches in the Hawaiian longline fishery.

For stock assessment purposes it is essential to have estimates of the total mortality caused 
by the fishing fleets. Considerable progress has been made to improve estimates of total 
fishing mortality by estimating unreported losses. These factors must be used to adjust the 
nominal catch statistics given in Table 1 prior to stock assessments. WP-15 estimated 
dropout and discard rates of driftnet fisheries. Dropout rates observed during net retrieval 
were 22.4% and 7.3% for squid driftnets in the North Pacific and large-mesh driftnets in the 
South Pacific, respectively. Estimates of discard rates in the Japanese squid driftnet fishery 
averaged 55% in the 1988-1990 fishing seasons. In the U.S. troll fishery, observer data 
indicate that about 16-21% of the albacore hooked are not landed, resulting in an unknown 
unreported mortality. Additional observations on all of these unreported losses are being 
collected. Information on unreported mortality in longline fisheries due to shark or 
mammal depredation may be available in research vessel records.
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BIOLOGICAL AND OCEANOGRAPHIC OBSERVATION

The results of an observer program which operated in 1990 to quantify the interaction 
between the driftnet fisheries and the U.S. troll fishery were presented (WP-3). Observers 
on 6 troll vessels inspected over 19,000 albacore for visible signs of net scars, fresh or 
healed. A total 12.4% of the fish inspected showed net marks. These fish were apparently 
'tagged' in the mid-Pacific. Approximately 5.2% of the marks were healed, apparently 
marked during the previous season. The proportion of marks declined with distance om
the driftnet fishing area.

The rate of loss of albacore following a jig strike while trolling was estimated using data 
from 3,459 jig strikes. The average loss rate was estimated twice with mean loss rates ot 
16.1% and 20.9%. A 95% confidence interval on the latter estimate is 17.5% to 24.2%. 
Additional biological sampling was undertaken.

The 1991 U.S. albacore fishery forecast was reviewed in WP-8. The forecast was distributed 

in early June.

The Japanese albacore forecast for the 1991 summer season, presented in WP-11, was 
distributed at the end of March. This forecast was based on size frequency and CPUE ot 
the longline fishery operating before the pole-and-line fishing seasons, as well as the 
previous season's pole-and-line fishery. Through the end of June, poie-and-line and purse 
seine fisheries caught around 4,500 mt and 3,200 mt albacore, respectively (WP-12). Though 
a slight increase of total catch was forecast for the 1991 summer season, serious declines in 
albacore wholesale prices resulted in reduced fishing effort, and the 1991 season was 
expected to end with a decrease in catch.

An ongoing project to examine the migration mechanism of albacore was presented in WP- 
19. This study put special emphasis on relationship between fish migration and 
environmental factors, including temperature, salinity, water current, etc.

A new adjustment, averaging CPUEs of strata, was introduced to the U.S troll fishery and 
the Japanese pole-and-line fishery. This adjustment was made to reduce the bias caused by 
the concentration of effort into small, favorable time and strata. The trend in nominal 
CPUE was upward but the trend for stratified CPUE was level or slightly downward. It was 
shown that increasing concentration of effort in the high abundance areas would induce an 
increasing positive bias in both CPUE calculations (WP-2,10).

STATUS OF ALBACORE POPULATION

The participants reviewed several CPUEs for various fisheries presented in working papers 
with special attention to the effectiveness of each as a population indicator.

The CPUE for the North American troll fishery was presented in WP-7 The CPUE series 
used shows a downward trend in CPUE in the 1961 to 1975 penod. In 1976, CPUE 
declined about 30% and has remained relatively level since, but with increasing year-to-year
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variation. The methodology used to estimate the CPUE values (WP-10) tends to slightly 
underestimate the declining trend. There is considerable year-to-year variation in the data. 
Currently the fishery is realizing an average CPUE of 36 fish per day fished. The highest 
recorded average CPUE values were about 95 fish per day fished in 1962 and 1963.

For the pole-and-line fishery, nominal CPUEs were presented in WP-1 and 14. Both 
CPUEs showed a period of high values through 1976 and a shift to a lower sustained level 
(about 30% lower) since then. Pole-and-line CPUEs of 1979-1988 were adjusted by taking 
the average of CPUEs in small strata and comparing that to the nominal one (WP-2). The 
adjusted CPUE stayed constant, while the nominal CPUE showed an upward trend with 
large year to year fluctuation during the same period. As a reference of pole-and-line 
CPUE, Figure 4 of WP-14 was adopted to examine the trend of a long time series, and 
Figure 2 of WP-2 adopted for the trend in recent years.

A CPUE series for large-mesh driftnet was presented in WP-15. This index shows an 
upward trend; however it is considered unreliable for monitoring the stock because the 
driftnet fishery operates only in the first half of the year and has changed its target species.

A nominal CPUE series for Japanese purse seine was presented for the first time (WP-18).

Longline standardized CPUE was calculated separately for spawning and feeding areas (WP- 
14). In feeding areas, high CPUE was observed during the 1960s but CPUE dropped in the 
early 1970s and remained relatively constant after that. CPUE in spawning areas stayed 
constant except during mid 1950s when very low CPUE was observed. Since 1970, three 
lower peaks, at 1971, 1977 and after 1987, and one high peak at 1982 were observed for 
CPUE in spawning areas. General Linear Models (GLM) were also applied to standardize 
longline CPUE for 1974-1989 and were compared to the results from the Honma method 
(WP-16). CPUE obtained from both methods showed almost the same stable trend with 
a peak at 1981. The difference in year with peak CPUE between WP-14 and WP-16 was 
explained by difference of definition of fishing year.

Information about the US longline fishery in Hawaii became available for the first time and 
its CPUE was presented in WP-9. No further discussion was made because data were still 
preliminary and were of a limited time series.

The workshop concluded that the trend in young fish was best represented by the U.S. troll 
and the Japanese pole-and-line surface fisheries. The trend in adult abundance is best 
represented by the Japanese longline fishery. It appears that the trend in adult stock was 
relatively stable during the 1966 to 1986 period. Since 1986, the trend has been downward, 
declining as much as 30%. The trend in young fish abundance since 1977 has been 
relatively stable, but at a level 1/3 lower than before 1977. It was pointed out that the 
decline in the abundance level of young fish in 1977 was not due to the development of 
driftnet fisheries, which had an almost negligible catch at that time. Young albacore first 
recruit to the pole-and-line and driftnet fisheries, and then proceed to the troll fishery in the 
Eastern Pacific. This timing may be the cause of reduced catches in the troll fishery in the 
1980s.
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At the 11th North Pacific Albacore Workshop, concern was expressed about apparent weak 
year classes, age 3 and 4 in the summer of 1989, observed in the Japanese pole-and-Une and 
coastal longline catches. The current data and evidence indicate that this did not reflect the 
actual change of year class strength. The age classes not observed in the pole-and-line and 
coastal longline fisheries were caught by the driftnet fishery in 1989 and also recruited to 
pole-and-line fishery one year later in levels comparable to the other year classes.

FACTORS AFFECTING CPUE

The workshop devoted considerable time to discussing CPUE and its relationship to 
population abundance. CPUE can be affected by many factors which may systematically 
change its relationship to abundance and can in some cases result m erroneous trends.

An example of this was presented in WP-10, which demonstrated the effect on CPUE of an 
increasing ability of fishermen to concentrate effort in areas with higher than average 
abundance. It was shown that such a development could be recognized by a divergence 
between the trend lines of CPUE calculated by two different methods, the pooled method 
and the semi-stratified method.

The workshop noted that factors affecting CPUE can be grouped into 2 general areas: 
those causing real changes in the population and those causing changes in catchability or 
availability. Factors affecting the population were furthermore divided into the response ot 
the population to fishing pressure and the response of the population to changes in the 
environment. Factors affecting catchability and availability were divided into those inducing 
changes in the fish behavior and those inducing changes in fleet behavior. The following 
table was collectively filled out by the workshop:

real population change change in catchability

fishing pressure environment fish behavior fleet behavior

driftnet development
genetic selection
increasing F

El Nino
long-term cycles
pollution
predators
prey

migratory pattern 
aggregation 
biting behavior 
schooling behavior

extent of fishing grounds 
gear change 
change in target species 
response to management 
economic factors

RECOMMENDATIONS

The discussions during the workshop brought out a number of suggestions and the need for 
both statistics and research. These are summarized below.
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Statistics:

- To complete the data series of Taiwanese driftnet fishery and Korean driftnet and 
longline fisheries.

- To complete the data series for the Hawaiian longline fishery.

Research:

- To describe the detailed history of each major fishery.

To apply direct analysis, such as GLM, to the surface fishery and the whole time 
series of the longline fishery.

To prepare a juvenile abundance index time series to monitor recruitment to the 
stock.

To examine catch by age or size time series for each major fishery.

To model the effects of different factors on CPUE (see Section 6).

- To examine the effects of environmental factors on CPUE.

To do intensive tagging to address various problems noted throughout the workshop.

ADJOURNMENT

The participants all thanked to Dr. Okada for the success of the workshop. A one page 
summary (Appendix 4) was prepared and agreed upon. The final report will be prepared 
and reviewed by correspondence. The next meeting will be held in 1993 at a time and place 
to agreed upon.
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Appendix 1

LIST OF PARTICIPANTS

gnited States

Izadore Barrett National Marine Fisheries Service, Southwest Fisheries 
Norman Bartoo Science Center.
Pierre Kleiber
Gary Sakagawa

Jerry Wetherall National Marine Fisheries Service, Southwest 
Science Center, Honolulu Laboratory

Fisheries 

Brian Culver Washington Department of Fish and Wildlife

Larry Hreha Oregon Department of Fish and Wildlife

Mary Larson California Department of Fish and Wildlife

Japan

Hiroshi Hatanaka National Research Institute of Far Seas Fisheries

Jun Ito
Tomoyuki Ito 
Yoshio Ishizuka 
Tatsuhiko Iwasawa 
Naozumi Miyabe 
Hideki Nakano 
Yasuo Nishikawa 
Keisuke Okada 
Toshio Shiohama 
Ziro Suzuki 
Tamotsu Tanaka 
Sachiko Tsuji
Koji Uosaki
Yukio Warashina 
Yoh Watanabe

Shintaro Suzuki 
Masahiro Asano 

Fisheries Agency of Japan, Resource Assessment Division 
Tohoku National Fisheries Research Institute

Toshiyuki Tanabe
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Susumu Kume National Research Institute of Fisheries Science

Shingo Kimura Ocean Research Institute, Tokyo University

Shigeiti Hayashi
Shoji Ueyanagi

Tokai University

Tatsuya Isshiki Kanagawa Fisheries Experimental Station

Noriyoshi Mori 
Mitsutaro Nishikawa 
Yasuo Yoshikawa

Shizuoka Fisheries Experimental Station

Misao Honma Data Service Center Co. Ltd.

Ms. Nomura
Ms. Fujita

Interpreters
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Appendix 2

AGENDA

Opening of the meeting 

Selection of chairperson 

Adoption of agenda 

Rapporteurs nomination 

Review of current fisheries and data

a. Canadian fisheries
b. Taiwanese fisheries
c. U.S. fisheries
d. Japanese fisheries
e. Exchange of up-to-date data

Albacore biology, ecology and oceanograp

a. Tagging
b. Aging
c. Oceanography
d. Stock structure
e. Others

Status of albacore populations

Future research 

Other matters 

Review of draft report 

Future arrangement 

Adjournment



Appendix 3

LIST OF WORKING PAPERS

WP-1. Au, D.W. North Pacific albacore fishery -- deciphering the changes.

WP-2. Kleiber, P. and Analysis of catch per effort in the Japanese pole-and-line 
H.Nakano albacore fishery.

WP-3. Bartoo, N., D.Holts Report on the 1990 cooperative North Pacific albacore 
and C.Brown observer project.

WP-4. Wash. Dept, of Fish. Review of the Washington albacore fishery.

WP-5. Hreha, L.H. The Oregon albacore fishery.

WP-6. Larson, M.L. Status of the albacore fishery in California, 1980-1989.

WP-7. Rensink, G.M. and Summary of the 1990 North Pacific albacore fisheries data.
F.R.Miller

WP-8. Southwest Fisheries 1991 albacore tuna forecast.
Science Center

WP-9. Wetherall, J.A and Trends in the North Pacific albacore spawning stock: The 
D.R.Hawn Hawaii longline fishery data.

WP-10. Kleiber, P. and Catch per effort and stock status in the United States North 
C.Perrin Pacific albacore fishery: Re-appraisal of both.

Forecast for albacore pole-and-line fishery in summer 1991.WP-11. Warashina, Y. and 
T.Tanaka

WP-12. Tanaka, T. and Japanese pole-and-line and purse seine albacore fisheries 
Y.Warashina and length composition, 1991 (Interim report).

WP-13. Tanaka, T. and The albacore fishing grounds and length composition of 
Y.Warashina Japanese pole-and-line fisheries, 1986-1990.

WP-14. Watanabe, Y., Stock status of albacore in the North Pacific.
H.Nakano, and 
K.Uosaki
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Watanabe, Y., North Pacific albacore catch of Japanese driftnet fisheries.WP-15.
H.Nakano and 
K-Uosaki

Nakano, H. and Preliminary report of the Japanese longline albacore CPUE WP-16.
K-Uosaki trend by GLM model.

Watanabe, Y. and Review of Japanese albacore fisheries in North Pacific.WP-17.
Y.Nishikawa

W Asano, M. Progress of albacore catch in purse-seine fishery in the P-18.
waters around Japan.

Kimura, S. and Migration mechanism of albacore on north Pacific Ocean WP-19.
T.Sugimoto and environmental factors which are related to the 

fluctuation of migration. (Introduction of new project).
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Appendix 4

SUMMARY OF THE 12th NORTH PACIFIC ALBACORE WORKSHOP

The 12th North Pacific Albacore Workshop was held at the National Research Institute of 
Far Seas Fisheries (NRIFSF), Shimizu, Japan, July 23-25, 1991. Thirty-four scientists from 
Japan and the United States met to review recent data and research, and to evaluate the 
condition of the north Pacific albacore stock. The Workshop is the most recent in a series 
which began in 1975 and includes the NRIFSF; Southwest Fisheries Science Center, La 
Jolla, California; Pacific Biological Station, Nanaimo, British Columbia and the Institute of 
Oceanography, National Taiwan University, Taipei, Taiwan, as members.

North Pacific albacore are caught in several fisheries including the Japanese pole-and-line, 
longline and driftnet fisheries; the United States and Canadian troll fisheries; and the 
Taiwanese and Korean longline and driftnet fisheries. Annual catches of North Pacific 
albacore peaked in the early 1970s in excess of 100,000 mt. Since then total annual catches 
have continued to decline to near 40,000 mt in the most recent years. The declines in 
catches have been predominantly in the Japanese pole-and-line and the U.S. troll fisheries. 
Over the same period the Japanese and Taiwanese longline catches have remained relatively 
constant. Increases in catch have been recorded for the driftnet fleets of Korea, Taiwan and 
Japan. Catches by the Japanese purse seine fleet have also shown modest increases.

The Workshop examined catch per fishing effort series as indicators of the abundance of 
various segments of the population. The trend in young fish abundance was best reflected 
by the surface fisheries, and the trend in adult abundance was best represented by the 
longline fisheries. Catch per fishing effort in both the U.S. troll fishery and the Japanese 
pole-and-line fishery is currently stable and about 30% lower than that before 1977. Catch 
per fishing effort in the Japanese longline fishery is relatively flat, declining slowly in recent 
years.

The workshop produced a series of recommendations for research and analysis to determine 
more clearly the status of the stock and the effects of the various fisheries on the stock.

A written report detailing the Workshop's discussions and conclusions is being prepared, and 
will be made available to the public.

Shimizu, JAPAN. 
July 25, 1991
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